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PEEFACE  TO  THE  FOURTH  EDITIOK 


"When  the  sudden  and  lamented  death  of  Mr.  Parrish  occurred, 
in  September,  1872,  he  had  for  some  time  been  engaged  in  making 
preparations  for  a  new  edition  of  his  Treatise  on  Pharmacy,  in 
anticipation  of  the  revised  U.  S.  Pharmacopoeia.  Stricken  down 
while  in  the  zealous  discharge  of  his  duties  as  a  peace  commis- 
sioner to  the  Indians,  his  papers  were  placed  in  the  hands  of 
the  editor,  who  has  endeavored  to  carry  out  the  views  of  his 
deceased  friend  in  so  far  as  they  were  indicated  by  the  MS.  and 
notes  which  he  left  behind. 

Among  the  changes  thus  introduced  will  be  observed  an  altera- 
tion in  the  general  arrangement  of  the  work.  Part  1.  has  been 
almost  entirely  rewritten,  embodying  new  topics  and  some  which 
were  formerly  in  other  portions  of  the  volume.  Part  II.  has  also 
been  much  altered,  and  the  order  of  the  remaining  divisions  has 
been  changed. 

The  position  which  the  work  has  assumed  as  a  leading  authority 
on  Pharmacy,  and  the  knowledge  that  the  author  had  devoted  to 
it  so  large  a  portion  of  the  labors  of  an  active  and  useful  life,  have 
made  the  editor  realize  fully  the  responsibility  incurred  in  its 
revision.  This  responsibility  he  has  endeavored  to  discharge  con- 
scientiously, regardless  of  the  labor  which  it  involved.  During  the 
ten  years  which  have  elapsed  since  the  appearance  of  the  last  edi- 
tion, the  advance  of  pharmaceutical  science  has  been  marked,  and  it 
has  been  his  endeavor  to  introduce  whatever  of  value  has  been  de- 
veloped by  the  investigations  and  improvements  made  during  that 
period.    In  adapting  the  work,  moreover,  to  the  new  edition  of  our 
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national  Pharmacopoeia  it  became  necessary  not  only  to  observe  the 
changes  in  the  list  of  preparations  but  to  revise  the  nomenclature. 
The  nevsr  notation  of  chemical  substances  has  likewise  been  intro- 
duced, involving  a  very  laborious  revision  of  all  the  chemical 
formulas. 

These  changes  and  additions  have  increased  the  size  of  the 
volume  by  about  one  hundred  and  lifty  pages,  notwithstanding 
the  care  with  which  all  matter  that  could  be  considered  obsolete 
has  been  omitted.  It  has  been  the  object  of  the  editor  throughout 
to  preserve  strictly  the  practical  and  useful  character  of  the  work, 
and  he  hopes  that  it  may  be  found  not  unworthy  a  continuance  of 
the  confidence  which  has  hitherto  been  bestowed  upon  it. 

The  use  of  syllabi  in  the  scientific  portions  of  the  work  has  been 
continued,  as  designed  by  the  author,  experience  having  still  further 
confirmed  his  impressions  as  to  their  advantage  in  displaying,  in  a 
condensed  shape,  all  important  facts  connected  with  the  substances 
described.  In  alluding  to  these  syllabi  it  is  proper  to  refer  to  the 
author's  acknowledgment,  in  his  previous  edition,  of  the  valuable 
assistance  rendered  by  Prof.  J.  M.  Maisch  in  their  preparation. 

If  it  had  been  possible  by  any  typographical  arrangement  to 
make  a  distinction  between  the  new  matter  and  the  old,  the  editor 
would  gladly  have  done  so.  The  changes,  however,  have  been  so 
numerous  and  pervade  the  text  so  thoroughly  that  no  system  could 
be  adopted  for  this  purpose  without  distracting  the  attention  of 
the  reader  to  a  descree  that  would  be  inadmissible. 


Philadelphia,  March,  1874. 


HINTS 

TOWARD  THE 

STUDY  OF  AND  REFERENCE  TO  THE  WORK. 


The  syllabi  are  adapted  to  the  student,  and  may  be  used  by  teachers 
of  materia  medica  and  pharmacy  as  affording  classifications  of  the 
officinal  preparations. 

Working  formulas  are  inserted  for  the  use  of  the  practical  manipu- 
lator; they  are  so  displayed  as,  with  ordinary  care,  to  avoid  mistakes  in 
compounding. 

Comments  upon  the  uses  and  properties  of  the  officinal  preparations 
follow  the  respective  syllabi. 

The  processes  for  preparing  and  dispensing  medicines  are  separately 
described  and  illustrated  in  the  first  chapter  in  Part  III.,  in  the  several 
chapters  of  Part  IV.,  and  in  Parts  V.  and  VI. 

Chemical  compounds  are  displayed  in  the  syllabi  so  as  to  show  their 
composition,  most  prominent  properties,  and  doses ;  their  composition  is 
further  given  with  the  process  for  their  preparation,  and  its  rationale, 
in  the  text. 

In  consulting  the  index,  the  most  ready  method  of  finding  a  prepa- 
ration is  to  refer  to  the  class  to  which  it  belongs — a  salt  is  best  found 
under  the  Latin  name  of  its  base. 
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PRACTICAL  PHARMACY. 


PART  I. 

FURNITURE  AND  IMPLEMENTS. 


CHAPTER  I. 

ARRANGEMENT  OF  DISPENSING  STORE. 

ISTo  directions  can  be  given  to  suit  all  conditions  and  circum- 
stances for  the  arrangement  of  the  pharmaceutical  store.  The 
most  common  limit  to  completeness  in  this  is  want  of  capital. 
Pharmacy  is  a  profession  in  which  knowledge,  skill,  and  integrity- 
constitute  the  leading  elements  of  success,  and  most  of  those  enter- 
ing it,  and,  from  want  of  experience,  consulting  a  work  of  this 
kind  for  advice,  are  limited  to  a  few  thousand  dollars,  which  it  is 
very  important  to  economize.  What  is  here  offered  has  the  merit 
of  being  disintei-ested  and  the  result  of  much  experience  and  obser- 
vation, but  completeness  is  not  claimed  for  it.  Druggists'  sundry- 
men  and  wholesale  drug  houses  issue  illustrated  and  priced  cata- 
logues, in  which  are  described  many  articles  of  use  and  ornament 
which  would  unnecessarily  cumber  these  pages ;  they  are  freely 
accessible  to  all  buyers. 

The  chief  objects  of  the  arrangement  of  the  store  ai-e  the  proper 
preservation  of  the  goods  in  suitable  quantities,  and  in  positions 
readily  accessible  to  those  engaged  in  selling  them,  and  the  tasteful 
and  attractive  display  of  such  as  address  themselves  to  the  fancy 
of  customers. 

The  goods  ordinarily  contained  in  a  pharmaceutical  or  dispensing 
shop  in  the  United  States,  consist,  1st,  of  crude  drugs  of  vegetable 
and  animal  origin,  in  which  are  included  many  articles  not  used  in 
medicine,  but  appropriately  associated  with  medicines  in  the  stock 
of  a  drug  store,  chiefly  employed  in  dyeing,  in  the  arts,  and  in 
domestic  economy ;  2d,  chemicals,  including'some  drugs,  the  chief 
uses  of  which  are  outside  the  range  of  medicine ;  3d,  pharmaceutic 
preparations  in  great  variety;  4th,  proprietary  articles;  5th,  toilet 
articles  and  perfumery  ;  6th,  articles  of  diet  for  invalids  and  infants ; 
/th,  apparatus  for  administering  medicines,  nursing  bottles,  etc. 
To  these  are  added,  in  most  stores,  soda  water  on  draught,  and,  in 
many,  a  variety  of  so-called  fancy  articles  not  easily  classilicd. 
2  (17) 
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ARRANGEMENT  OF  DISPENSING  STORE. 


How  to  dispose  of  these  to  the  best  advantage  in  the  store  is  the 
point  now  under  consideration.  The  most  oBvious  method  is  to 
take  pattern  by  a  store  ah-eady  furnished,  but  much  may  be  gained 
by  considering  the  requirements  of  the  case  and  seeking  to  improve 
on  the  old  methods. 

Stores  furnished  twenty  years  ago  have  numerous  drawers,  some- 
times a  hundred  or  more,  chiefly  for  the  storage  of  the  first  of  the 
above  classes ;  occasionally  these  were  lined  with  tin,  a  useful  pre- 
caution in  those  designed  for  the  gum  resins,  oleo-resins,  and  the 
more  perishable  herbs  and  leaves.  A  modern  improvement  is  to 
substitute  for  many  of  the  drawers  tin  cans  neatly  and  uniformly 
painted  and  labelled.    Fig.  1  exhibits  a  case  of  drawers  such  as  are 


rig.  1. 
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I 

Case  of  drftwera. 


manufactured  on  a  large  scale,  where  lumber  is  cheap,  witli  the  aid 
of  mortising  machines,  finished  and  faced  with  black  walnut,  at 
the  establishment  of  John  M.  Maris  &  Co.,  Philadelphia. 

They  are  chiefly  recommended  by  their  cheapness,  costing  much 
less  than  similar  drawers  can  be  made  for  by  a  carpenter  even  under 
favorable  circumstances.  The  material  best  suited  to  make  these 
drawers  of  is  well-seasoned  poplar  or  clean  white  pine.  It  is  to  be 
remembered,  however,  that  such  drawers  as  are  here  described  are 
not  made  well  and  smoothly  enough  to  meet  the  requirements  of  a 
very  particular  pharmacist.  The  sizes  found  most  convenient  for 
the  generality  of  retail  stores  are  6J  inches  deep,  9  inches  wide, 
and  10  inches  long.  The  back  and  bottom  of  the  frame  or  case  in 
which  the  drawers  are  placed  should  be  covered  with  tin  or  gal- 
vanized iron  to  prevent  rats  and  mice  from  injuring  the  drugs  placed 
in  the  drawers.  The  drawer-pulls  are  sometimes  made  of  iron  with 
an  open  frame  for  inserting  a  glass  label;  but  most  of  the  patterns 
are  objectionable  from  the  careless  manner  in  which  the  label  has 
been  fitted  to  the  frame ;  the  glass  is  also  liable  to  be  broken  by 
rough  usage.  Paper  labels  are  published  in  a  variety  of  styles  and 
patterns  designed  for  drawers,  cans,  and  bottles;  they  are  very  cheap, 
and  serve  a  good  purpose  where  cheapness  is  the  leading  motive. 

A  gilt  label  painted  directly  upon  the  drawer,  although  an  old 
8tyle,""i8  perhaps  the  best.  It  is  not  always  convenient  to  have  this 
put  on  by  an  expert  sign  painter,  and  a  good  method  is  to  obtain  a 
plain  glass  sign  and  cement  this  upon  the  drawer-front  in  a  way 
hereafter  described  for  bottles.    In  this  case,  the  drawer-pull  may 
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Fig.  3. 


Cans  (standing  top  and  round). 


be  dispensed  with  by  hollowing  a  suitable  slit  on  the  lower  edge  of 
the  drawer  to  allow  of  the  fingers  being  inserted. 

Figs.  2  and  3  represent  japanned  tin  cans,  well  suited  to  replace 
the  drawers  for  such  substances  as  flaxseed  meal,  mustard  flour, 
and  arrowroot,  which  would  require  a 
gallon  size.  Fig.  2,  vanilla,  safl'ron,  layen-  Fig.  2. 
der-flowers,  rosemary,  and  the  like,  which, 
in  a  strictly  retail  store,  might  be  placed 
in  the  quart  size.  When  made  of  the 
pattern  of  Fig.  3,  the  lids  should  be  large 
enough  to  slip  easily  on  to  the  cans,  which 
shoufd  be  slightly  tapering  near  the  top, 
so  that  when  the  lid  is  evenly  raised  the 
weight  of  the  can  and  its  contents  will 
cause  it  to  drop  on  to  the  counter. 

Only  those  drugs  which  are  bought  in 
considerable  quantities  will  requii-e  duplicate  cans,  or  other  vessels, 
in  the  store-room  or  cellar,  and  where  a  single  receptacle  is  pro- 
vided, it  should  be  of  the  size  to  hold  the  whole  amount  purchased 
at  one  time.  It  is  very  objectionable  to  allow  paper  packages  of  a 
variety  of  drugs  to  accumulate  in  a  large  drawer  or  other  recepta- 
cle; beside  the  danger  of  the  duplicate  package  being  overlooked 
or  forgotten,  when  the  proper  drawer  or  can  is  to  be  replenished, 
the  contact  of  one  package  with  another  is  often  injurious  to  both. 

A  few  articles,  such  as  carrtfgeen,  Iceland  moss,  and  hops,  un- 
pressed,  are  so  bulky  as  to  require  especially  large  receptacles  in  the 
store ;  for  these  a  few  cans  of  extra  size  should  be  approi^riately 
located,  so  as  not  too  much  to  break  in  upon  the  general  plan. 

Fig.  4  shows  a  large  can  for  camphor,  having  a  solid  diaphragm 
across  the  diameter  about  half-way  from  the  top  to  the  floor  on 
which  it  stands;  a  piece  of  glass  is  fitted  into  the 
lid  by  means  of  a  small  ledge  soldered  on  to  its         Fig.  4. 
under  surface,  on  this  there  is  a  gilt  label.    To  di- 
minish its  resemblance  to  similar  cans  in  grocei'y 
stores  it  is  japanned  of  a  light-butf  color,  to  match 
the  cans  on  the  shelves. 

_  It  would  extend  this  chapter  too  much  to  give  a 
list  of  drawers,  cans,  and  bottles,  and  their  appro- 
priate sizes.    The  experience  obtained  during  ap- 
prenticeship, with  an  intelligent  view  of  the  popu- 
lation and  general  characteristics  of  the  location 
selected,  will  give  some  idea  of  the  shop  furniture 
to  be  provided  and  the  stock  to  be  jjurchased.    To      Camphor  can. 
some,  the  proper  advice  would  be  to  buy  very  cau- 
tiously, leaving  room  for  improvement  as  the  business  develops; 
others  would  require  to  be  reminded  of  the  importance  of  having 
every  facility  for  business  in  advance,  giving  the  idea  of  complete- 
ness the  first  place  in  the  mind. 

Chemicals  are  almost  universally  kept  in  glass  bottles,  excepting 

borax,  potash,  saltpetre,  pearlash,  Glauber  salts,  Epsom  salts,  mu- 
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riate  of  ammonia,  carbonate  of  ammonia,  and  a  few  others  sometimes 
sold  in  quantities  of  several  pounds;  drawers  and  tin  cans  are  un- 
suited  to  some  of  these,  and  a  few  stoneware  jars  with  suitable 
tight  corks  or  caps  should  be  located  for  their  reception  out  of 
sight,  but  not  too  far  from  the  dispensing  counter. 

Most  of  the  chemicals  should  be  kept  in  quart  salt-mouth  bottles 
on  the  shelves;  these  hold  from  one  to  three  pounds  of  ordinary 
salts.  Some  of  the  more  costly  salts,  such  as  iodide  and  bromide 
of  potassium  and  chloral  hydrate,  are  as  well  kept  in  pint  salt- 
mouths;  then  there  are  a  few,  such  as  iron  by  hydrogen,  the  chlo- 
rides and  iodides  of  mercury,  the  salts  of  bismuth,  sulphates  of 
quinia  and  cinchouia,  which  are  appropriately  kept  in  half-pint 
and  four-ounce  salt-mouths. 

The  practice  of  keeping  the  ordinary  small  crystals  and  crystal- 
line powders  in  the  original  packages  sent  out  by  the  manufacturers 
is  not  without  advantages,  but  requires  they  should  be  kept  in  a 
chemical  case,  and  this,  when  open  to  view,  fails  to  impress  with 
an  idea  of  systematic  arrangement  and  care.  On  the  whole,  it 
seems  best  to  provide  a  regularly  labelled  shop-bottle  for  each  of  the 
chemicals,  and  to  keep  the  original  packages  as  duplicate  bottles  in 
a  chemical  case.  Of  the  several  kinds  of  salt-mouths,  that  shown 
in  Fig.  5  is  the  most  popular.  Figs.  6  and  7  also  represent  approved 
kinds.  The  leading  considerations  which  determine  the  quality  of 
glassware  are  shape,  surface,  and  weight. 


Fig.  5. 


Fig.  6. 


rig.  7. 


Salt-mouth  mushroom 
stoppered. 


American  blown  salt- 
mouth. 


Moulded  salt-mouth. 


The  shape  of  the  bottle,  whether  square  shoulder  or  round 
shoulder,  and  whether  relatively  tall  or  short,  may  be  partially  de- 
termined by  the  height  of  the  shelves,  but  is  rather  a  matter  ol  taste 
than  of  utility;  the  weight  of  the  bottle  is,  however  ot  importance 
as  determining  its  strength.  The  New  EnglaiKl  Glass  Company 
make  their  quart  salt-mouth  and  tincture  bottles  of  ordinary  thick- 
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Fig.  8. 


ness  to  weigh  about  19, ounces,  including  the  stopper;  they  also 
make  them  extra  heavy  to  weigh  2  pounds;  the  corresponding  pints 
weigh  13  ounces  and  19  ounces  respectively;  the  ordinary  half  gal- 
lons'weigh  two  pounds;  extra  heavy,  2  pounds  12  ounces.  Their 
finest  bottles  are  all  carefully  levelled  and  punted  on  the  bottom. 
They  are  blown  and  finished  without  a 
mould,  but  the  stoppers  are  now  univer- 
sally made  iu  a  mould  and  are  hollow,  as 
shown  in  Fig.  8.  The  New  England  Com- 
pany's price'upon  the  extra  heavy  bottles 
is  from  30  to  35  cents  per  pound,  accord- 
ing to  circumstances.  There  are,  however, 
other  makers  furnishing  much  cheaper 
wares,  serving  an  equally  good  purpose. 

Bottles  made  iu  a  mould  have  a  less 
elegant  surface,  but  are  more  uniform  in 
shape,  than  blown  bottles.    Figs.  7  and  8 
represent  such;  they  are  mostly  found  of 
sizes  below  the  quart.    Since  the  inven- 
tion of  cylindrical  moulds  of  solid  iron  so 
thick  as  to  retain  the  heat  of  the  succes- 
sive charges  of  fused  glass  blown  into  them,  the  unpolished  surface 
formerly  produced  by  the  sudden  chilling  of  the  glass  on  contact 
with  the  mould,  has  been  greatly  obviated,  and  a  handsome  bottle 
is  the  result. 


Salt-raouth  and  stonper. 


Tig.  9. 


Fig.  10. 


Fig.  11. 


Tincture  mushroom 
stopper. 


Ordinnry  blown 
tincture. 


^^^^^ 


American  moulded 
tincture. 


Most  of  the  numerous  liquid  pharmaceutical  preparations  are 
kept  in  bottles  such  as  are  here  figured,  called  Tincture  Bottles. 
The  present  prevailing  style  is  the  mushroom  stopper,  Fig.  9;  it  is 
in  this  respect  superior  to  that  shown  in  Fig.  10,  that  it  always 
is  in  a  correct  position  to  the  face  of  the  bottle.  The  moulded 
tincture  is  adapted  to  range  on  the  same  shelf  as  the  corresponding 
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salt-month,  Fig.  7,  and  it  is  often  found  convenient  in  the  prescrip- 
tion case  to  adopt  tliis  kind,  especially  where  an  alphabetical 
arrangement  is  prel'erred. 

Fig.  12  represents  a  bottle  which  is  admirably  contrived  to  keep 
fixed  oils,  for  the  purpose  of  dispensing.    The  lip  of  the  bottle  is 

furnished  with  a  flange  nearly  at  right 
rig.  12.  angles  to  it,  which  is  ground  on  the  outer 

surface,  so  as  to  fit  a  cap  shown  separately 
in  the  right  hand  figure.  Into  the  neck 
of  the  bottle  is  inserted  a  ground  glass 
stopper,  also  shown  separately  in"  the 
drawing,  which  is  perforated  by  a  lipped 
tube,  and  has  upon  the  side  opposite  the 
lip  a  groove  for  the  admission  of  air  in 
pouring  out  the  oil. 

The  object  of  this  arrangement  will  be 
obvious.  In  drawing  oil  from  the  bottle 
it  flows  through  the  tubed  stopper,  run- 
ning in  a  thin  stream  from  the  lip,  and 
any  portion  which  runs  down  the  outside 
Oil  bottle.  collects  ill  the  gutter  formed  by  the  outer 

lip  and  runs  back  into  the  bottle  through 
the  groove  in  the  side  of  the  stopper.  The  cap  keeps  this  oily  por- 
tion'from  becoming  dusty,  and  protects  the  contents  from  the  action 
of  the  air.  A  bottle  of  this  description  may  be  used  without 
becoming  greasy  on  the  outside. 

Fig.  13  represents  a  tin  vessel  for  dispensing  fixed  oils;  the  lip 
around  the  neck  of  the  can  collects  the  waste  oil,  which  flows  back 
through  a  small  hole  into  the  vessel.  It  is  covered  by  a  tin  cap, 
shown  in  the  drawing,  and  is  a  cheap  and  durable  substitute  for 
the  oil  bottle,  especiaUy  adapted  to  larger  sizes  and  for  oils  retailed 

in  large  quantities  for  manufacturing 
rig.  13.  Tig.  14.  purposes. 

Ordinary  cans  of  tinned  iron  are 
objectionable  for  brandy  and  other 
liquids  containing  tannin,  which  by 
contact  with  the'iron  exposed  at  the 
edges  are  blackened  and  rendered  in- 
elegant ;  block  tin  is  too  soft  to  be 
durable  ;  it  is  only  by  preventing  the 
edges  of  the  tinned  iron  from  contact 
with  the  contents,  by  special  precau- 
tions, that  this  useful  alloy  can  be 
rendered  available  for  this  class  of 
liquids. 

Fig.  14  shows  a  furniture  bottle 
designed  for  keeping  syrups.    In  place 
of  the  ordinary  tightly-fittins:  ground 
■  -  "  ■  ■      •  ■  bulb 


Oil  can  with  cnp. 


Syrup  bottle, 
loose  stopper. 


Stopper,  a  loose  stopper  of  glass  is  supported  in  the  neck  by  a  bulb 
restino-  on  the  lip,  which  is  so  flared  as  to  cause  a  syrup  to  flow 


BOTTLES. 


23 


back  into  the  bottle  instead  of  flowing  over  on  to  the  outside. 
Though  not  air-tight,  these  are  sufHciently  closed  to  keep  out  the 
dust,  whicli  is  suflicient  for  ordinary  dispensing  purposes. 

Besides  the  foregoing,  there  are  two  kinds  of  bottles  frequently 
employed,  where  cheapness  is  the  chief  consideration,  viz. : — 

Fig.  15.  Pig.  16, 


Speciajar.  Common  wide-mouthed  packer. 

The  specia  jar^  which  consists  of  a  wide-mouth  bottle  without  a 
lip,  the  mouth  of  which  is  covered  by  a  tin  top.    This  is  objection- 
Fig,  17.  Fig.  18.  Fig.  19. 


Extra  wide-mouthed  packer.       Common  packing  bottle.  Extra  packing  bottle, 

able  aa  not  excluding  the  air,  and  it  is  also  less  neat  and  substantial 
than  the  salt-mouth.    It  is,  however,  less  costly. 
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Fig.  20. 


Tke  packing  bottle,  which  is  made  either  with  a  wide  mouth  for 
solids,  as  in  Figs.  16  and  17,  or  a  narrow  mouth  for  liquids,  as  in 
Figs.  18  and  19  ;  these  are  stopped  by  corks,  and  are  the  least  desir- 
able kind  of  furniture  bottles,  though  very  useful  for  transporting 
medicines,  or  for  keeping  extra  supplies  with  which  to  replenish  the 
regular  furniture  bottles.  Packing  bottles  are  comparatively  cheap, 
and  are  generally  made  of  stronger  glass  than  salt-mouths  or  tinc- 
tures. They  may  be  formed  without  a  lip,  called  common  (Fig.  18), 
or  with  a  lip,  called  extra  (Fig.  19).  Those  with  the  lip  are  the  most 
approved,  and  hold  somewhat  more  than  their  nominal  capacity. 

The  use  of  colored  bottles  has  been  recommended  in  furnishing 
the  shelves  of  the  shop  and  laboratory,  as  tending  to  prevent  the 
destructive  influence  of  light  on  some  salts  of  mercury  and  silver, 
and  on  certain  organic  substances,  volatile  oils,  and  tinctures.  Of 
the  various  colors  which  have  been  recommended,  blue  was  formerly 
preferred,  though  recent  authorities  maintain  that  blue  has  no 
action  on  the  chemical  rays,  and  advocate  the  adoption  of  red  glass 
as  the  best  adapted  to  prevent  the  injurious  eft'ect  of  light.  Some 
photographers  successfully  protect  the  apartments  in  which  they 
conduct  their  delicate  manipulations  by  yellow  glass, 
which  suggests  the  use  of  this  color  in  the  manufac- 
ture of  furniture  bottles  requiring  such  precautions. 
The  free  access  of  light  ma}'  be  prevented  by  a  coating 
of  black  varnish,  or  by  the  less  elegant  method  of 
pasting  over  the  surface  some  dark-colored  paper. 

Fig.  20  shows  a  form  of  air-tight  bottle  made  for 
preserving  fruits  which  is  of  strong  green  glass,  and 
well  adapted  to  keeping  such  substances  as  carbonate 
of  ammonium  and  assafoetida,  which  are  especially 
unsuited  to  ordinary  salt-mouths.    The  mouth  of  the 
bottle  is  wide  enough  to  introduce  the  hand  into,  and 
when  the  cap  is  brought  into  place  the  junction  is  so  nearly  air 
tight  as  to  prevent  the  change  of  carbonate  of  ammonium  into  the 
soft  and  pulverulent  bicarbonate. 

In  the  case  of  bottles,  displayed  on  the  shelves,  gilt  labels  are 
now  very  generally  used.  The  New  England  Glass  Company 
gild  an  appropriately-shaped  space  upon  the  bottle,  and  then  put 
it  into  the  fire  so  as  to  fuse  a  thin  coating  of  glass  over  it,  and  the 
letters  are  afterwards  put  on  with  paint ;  but 
this  is  a  very  expensive  process  of  gilding.  A 
more  common  method  is  to  apply  the  gold  on 
the  under  surface  of  a  curved  glass  label,  on 
which  the  letters  have  been  previously  painted 
backward,  then  to  cement  this  on  the  bottle  with 
a  dark-colored  cement.  The  cement  is  composed 
of  3  parts  of  resin  and  1  of  wax. 
One  of  the  advantages  of  this  method  is  that  the  labels  can  be 
prepared  systematically  by  expert  letterers,  then  sent  to  the  required 
place  and  applied  to  the  bottles  at  leisure.  They  can  also  be  re- 
moved at  any  time  by  the  application  of  sufiacient  heat  to  soften 


Fruit  jar. 


Fig.  21. 


Glass  label. 
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the  cement.  The  exposed  surface  of  the  glass  is  free  from  paint  or 
gildino-,  and  may  be  cleaned  and  polished  without  injury.  On 
moulded  bottles  there  is  sometimes  an  indented  label-space  to  hold 
a  glass  label  of  the  kind  described,  so  as  to  bring  the  surface  pf  the 
label  nearly  into  a  line  with  the  bottle,  but  to  secure  this  is  not 
practicable  in  making  blown  bottles. 

Bottles  for  acids  are  very  commonly  made  in  moulds'  with  the 
name  of  the  acid  blown  in  the  glass,  or  it  is  not  uncommon  to 
engrave  the  name  of  the  acid  upon  the  surface  of  blown 
glass  bottles,  as  in  Fig.  22.    The  new  process  for  etching     Fig.  22. 
on  glass  with  a  strong  current  of  sand  is  quite  appli-  ^ 
cable  to  this  method ;  the  use  of  fluoric  acid  does  not 
produce  a  sufficiently  sharp  and  conspicuous  label. 

The  use  of  printed  paper  labels  is  so  much  less  expen- 
sive than  either  kind  heretofore  mentioned,  that  it  still 
prevails  in  a  large  class  of  stores,  especially  in  the  rural 
districts  and  subui'bs  of  the  cities.  To  meet  the  demand 
for  these,  and  to  promote  the  use  of  correct  nomenclature, 
the  Philadelphia  College  of  Pharmacy  formerly  pub- 
lished several  sets  of  Latin  shop-labels  for  drawers  and  Acid  bottle, 
bottles,  e;ich  set  containing  an  assortment  embracing 
several  diflerent  sizes,  according  as  the  articles  are  usually  kept  in 
large  or  small  quantities.  These  had  a  large  sale,  and  it  is  an  in- 
teresting item  in  the  histor}'-  of  this  pioneer  institution  for  phar- 
maceutical education,  that  during  a  period  of  great  monetary  em- 
barrassment, the  publication  of  Latin  labels  was  one  of  its  leading 
pecuniary  resources.  The  enterprise  of  rival  printers  and  litho- 
graphers has  of  late  years  put  improved  sets  into  the  market,  and 
the  College  has,  for  the  present,  ceased  any  further  connection  with 
the  business,  than  to  continue  editing  its  own  edition,  published 
by  Ketterlinus,  of  Philadelphia. 

After  having  pasted  the  label  on  the  bottle  or  drawer,  by  means 
of  mucilage  of  tragacanth,  or  other  convenient  paste,  and  stretched 
it  tightly  over  the  part,  it  should  be  smoothed  by  laying  a  piece 
of  thin  paper  upon  it,  and  pressing  it  uniformly  with  the  thumb. 
"When  it  has  become  dry,  it  may  be  sized  by  painting  over  it  a 
thin  coating  of  clear  mucilage  of  gum  Arabic.  This  should  ex- 
tend a  very  little  over  the  edges  of  the  label.  It  should  then  be 
dried  again,  and  varnished  with  spirit  varnish ;  this  not  only 
improves  the  appearance  of  the  label,  but  renders  it  durable  and 
impervious  to  moisture. 

It  is  customary  in  the  arrangement  of  a  store  to  place  tlie  drawers 
immediately  above  the  washboard  to  the  height  of  about  3  feet, 
and  to  surmount  it  by  the  shelving  on  which  the  bottles  are  placed. 
Where  practicable  the  shelving  should  be  limited  in  height  so  that 
the  top  row  of  bottles  should'not  exceed  6  feet  9  inches.  It  can 
then  be  reached  from  the  floor;  the  cornice  or  finish  surmounting 
the  whole  may  be  light  or  heav}^  according  to  taste  and  the 
height  of  the  ceiling.  Fig.  23,  which  is  drawn  of  the  full  size, 
shows  the  arrangement  of  a  section  corresponding  with  a  section 
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of  drawers  shown  in  Fig.  1.  The  top  and  shelves  are  here  sup- 
ported by  upriglits  of  the  same  width  as  the  shelves,  and  faced  by 
an  appropriate  moulding  •  it  will  be  seen  by  its  length,  which  is 

Fig.  23. 


Section  of  shelves. 


5  feet  8  inches,  that  it  will  allow  of  12  half-gallon  and  32  quart 
bottles;  if  a  row  of  pints  were  added,  it  would  contain  64  bottles, 
but  it  would  not  come  within  the  prescribed  height,  and  would 
require  a  movable  stepladder  or  stool  to  be  always  at  hand.  Where 
the  top  shelf  is  just  beyond  reach  from  the  floor,  a  permanent  step 
is  sometimes  laid  along  the  whole  length,  just  high  enough  to 
escape  the  bottom  drawer:  Perhaps  in  a  majority  of  instances  it  is 
rather  impracticable  to  limit  the  height  of  the  shelving  as  above 
indicated,  on  account  of  limited  wall  space,  but  another  expedient 
would  be  to  lower  the  height  of  the  drawers  by  omitting  one 
range,  and  thus  obtain  room  for  another  shelf  of  bottles  within 
the  limit.  A  saving  of  wall  space  is  also  obtained  by  omitting 
the  uprights  and  pilasters,  and  securing  the  shelves  from  behind. 

Fig.  24  shows  an  iron  bracket  used  for 
this  purpose ;  these  are  made  of  various 
sizes  and  patterns,  and,  being  larger  in 
one  direction  than  another,  may  serve  by 
reversing  them  for  sustaining  a  narrow  or 
comparatively  wide  shelf.  The  width  of 
a  range  of  shelves  is  generally  uniform, 
and  does  not  exceed  7  inches,  and  is  suffi- 
cient for  the  lai'gest  bottles.  The  omission 
of  the  u[)right8  requires  that  the  shelves 
Bhould  be  upon  the  same  level  along  the 


Fi".  24. 


Shelf  bracket. 
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whole  line  of  the  wall,  and  thus  giving  continuous  ranges  of  bottles 
of  the  same  size  and  style.  Where  tlie  bottles  are  handsome  and 
handsomely  labelled,  this  looks  very  well.  It  also  favors  an  alpha- 
betical arrangement,  beginning  at  A  on  each  shelf  and  range  of 
drawers,  and  "running  backward  from  the  front  of  the  store.  The 
material  of  the  shelving  will  be  regulated  partly  by  ideas  of  ex- 
pense, and  in  many  first-class  stores  in  the  United  States  oiled 
black  walnut  is  being  substituted  for  painted  pine,  and  certainly 
has  a  more  substantial  and  rich  appearance.  Formerly  the  bottom 
row  of  bottles  was  of  two-gallon  size,  then  succeeded  gallons,  half 
o-allons,  and  quarts,  and  in  separate  sections  5  or  6  narrow  shelves 
of  pints  and  half-pints,  reaching  from  the  bottom  to  the  same 
height.  These  serve  to  break  the  uniformity,  and  bring  many  im- 
portant articles,  which  are  kept  in  small  quantities,  within  con- 
venient reach  ;  the  rarer  articles  on  the  top  shelves  are  reached  by 
a  ladder.  This  has  recently  been  so  far  changed  as  to  omit  the 
larger  bottles  ;  a  few  half-gallon  salt-mouths  occupy  the  first  shelf, 
ancl  quart  salt-mouths  and  tinctures  the  two  shelves  above ;  the 
pints  and  half-pints  are  either  placed  in  separate  sections  or  arranged 
in  a  prescription  case  with  four-  and  two-ounce  bottles,  some  of 
which  are  duplicates  of  the  larger  bottles,  and  others  calculated  to 
contain  the  whole  amount  of  stock  of  their  respective  contents. 

Cases. — Part  of  the  wall  space  in  a  dispensing  store  is  usually 
devoted  to  cases  for  proprietary  articles,  perfumery,  and  prepara- 
tions put  up  and  labelled  ready  for  sale.  Sometimes  these  are  on 
the  top  of  the  cases  of  drawers,  under  the  bottles,  but  more  fre- 
quently they  break  the  uniformity  of  the  continuous  lines  of  bottles, 
sometimes  aftbrding  a  convenient  division  between  salt-mouths  and 
tinctures ;  or  they  may  occupy  the  whole  of  one  side  or  end  of  the 
store  to  the  exclusion  of  the  furniture  bottles.  In  the  storage  of 
this  class  of  goods,  one  object  is  to  keep  them  in  full  view  of  cus- 
tomers ;  to  this  end  show  cases  are  also  disposed  upon  the  counters 
and  even  in  the  windows,  and  it  is  found  by  experience  that  goods 
so  displayed,  to  use  the  commerical  phrase,  sell  themselves.  The 
professional  idea  of  a  pharmacy  or  dispensing  store  is  rather  adverse 
to  the  extensive  sale  of  goods  not  directly  demanded  by  the  exigen- 
cies of  sickness,  but  it  must  be  admitted,  that  the  public  expecta- 
tion and  demand  is  that  the  pharmacist  should  supply  a  great  variety 
of  articles  touching  only  indirectly  upon  his  ostensible^pursuit,  and 
it  is  undoubtedly  true  that  a  large  number  of  pharmacists  through- 
out  the  United  States,  owe  the  ability  to  conduct  their  business 
profitably  to  tlie  demand  upon  them  for  proprietary  articles,  and 
articles  of  utility  and  ornament  connected  with  the  toilet.  The 
vicinity  of  these  to  the  counter  and  till  will  diminish  the  disturbance 
of  dispensing  operations  in  times  of  unusual  pressure  of  business, 
but  it  should  not  be  forgotten,  as  in  keeping  with  the  general  ob- 
jects of  the  store,  to  bring  into  equal  prominence  such  familiar  and 
attractive  drugs  as  will  be  recognized  and  appreciated  by  intelligent 
customers. 
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Cut  glass  jars  of  choice  gum  Arabic,  tragacanth,  liquorice,  ich- 
thyocalla,  vanilla,  rhubarb,  and  French  rose  may  well  occupy  con- 
spicuous positions  in  the  store.  Figs.  25  and  26  I'epresent  forms 
of  show  jars  which  are  adapted  to  this  object.  For  supporting 
these  and  other  ornamental  bottles  and  jars  in  the  windows  and 


Figs.  25  and  26.  Tig.  27. 


Show  jars.  Window  bracket. 


other  parts  of  the  store,  brackets  such  as  are  here  shown,  Fig.  27, 
are  useful.  The  globes  of  colored  liquids,  which  have  been  from 
time  immemorial  insignia  of  the  craft,  are  generally  mounted  on 
such  brackets.  Care  should  be  taken  to  have  these  liquids  to 
contain  sufficient  alcohol  or  glycerin  to  prevent  their  freezing  and 
bursting  the  globes,  and  discharging  their  contents  perhaps  over 
valuable  goods. 

The  drawers,  salt  mouth  and  tincture  bottles,  upright  and  fiat 
cases,  and  fancy  jars  for  the  counters  and  windows  will  accommo- 
date such  of  the  ordinary  drugs  as  are  sightly  and  desirable  to  be 
kept  in  proximity  to  the  dispensing  counter.  Such  apparatus  as 
bedpans,  urinals,  syringes,  nursing  bottles,  and  nipple  shields,  should 
have  deep  drawers  or  closed  cases  allotted  to  them,  where  they  can 
be  kept  in  considerable  variety,  without  deterioration  or  undue 
exposure  in  the  general  course  of  business.  The  stoneware  jars 
already  referred  to,  as  adapted  to  heavy  chemicals,  may  stand  on 
shelves  slightly  elevated  above  the  floor,  under  the  back  counter, 
in  the  cellar  way,  or  in  some  appropriate  closet  readilj^  accessible — 
rotten-stone,  pumice-stone,  and  camphor  are  also  suited  to  such  a 
position.  Sponges  are  so  bulky  as  to  require  special  provisions  for 
their  accommodation.  Ornamental  baskets  or  large  jai's  for  the  front 
windows  and  counters  are  mostly  used ;  or  the  fine  qualities  are 
hunp-  up  upon  the  strings  on  which  they  came,  and  the  coarser  put 
away  in  a  large  drawer  "in  the  counter,  or  perhaps  in  a  barrel  m  the 
cellar;  this  article  of  commerce  is  among  the  least  profitable  in  the 
store,  but  cannot  be  left  out  on  thiit  account. 

The  fixed  oils  and  fats  should  have  a  separate  closet  in  the  coun- 
ter or  elsewhere,  appropriated  to  them;  if  on  the  shelves  even  m 
oil  bottles,  Fig,  12,  the  oils  will  seldom  be  kept  from  soiling  the 
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bottles  and  slielf.  Some  of  them,  as  castor  oil  and  sweet  oil,  re- 
quire to  be  kept  in  considerable  quantity.  Experience  is  against 
keeping  cod-liver  oil  in  any  other  way  than  in  sealed  bottles  not 
exceeding  one  pint  in  capacity.  The  large  oil  cans  may  be  kept  in 
the  cellar  or  vault,  and  used  to  replenish  small  ones  or  bottles  in 
the  ointment  closet.  A  shallow  tin  tray  of  the  size  of  the  shelf  is 
an  advantageous  arrangement;  a  few  st^-ips  of  tin  edged  up  serve 
to  prevent  the  soiling  of  the  bottom  of  the  bottle. 

Extracts  require  a  separate  closet,  whicli  may  appropriately  be 
in  the  counter,  and  should  contain  shelves  for  at  least  thirty  jars 
of  this  very  important  class  of  preparations.  Ointments  and  ex- 
tracts are  usually  kept  in  jars  made  of  porcelain  or  queeusware. 
These  vary  in  quality'-,  in  color,  and  in  shape. 
They  should  not  be  made  of  very  porous  ma-  Fig.  28. 

terial,  especially  if  designed  •  for  ointments, 
and  should  be  well  glazed,  both  on  the  inside 
and  outside  surfaces.  The  best  are  manufac- 
tured in  Staffordshire,  England,  and  at  the 
royal  manufactories  of  Prussia. 

In  regard  to  the  shajDe  of  jars :  the  variety 
called  canopy-top  (Fig.  28)  is  generally  pre- 
ferred, as  having  a  more  finished  appearance 
than  the  flat-top  (Fig.  30). 

Jars  should  never  be  labelled  on  the  top,  as 
the  tops,  being  of  about  the  same  size,  are 
liable  to  be  misplaced,  and  mistakes  occasion- 
ally occur  In  this  way. 

Ointments  and  extracts  are  also  frequently 
put  into  queeusware  jars  without  tops,  called         canopy-top  jar. 
(fdlvpots  and  tie-overs  (Figs.  29  and  31).  These 

are  cheaper  than  covered  jars,  but  are  inconvenient  and  ill  adapted 
to  the  preservation  of  the  substances  kept  in  them.  They  are 
usually  tied  over  with  kid,  bladder,  or  parchment.  Extracts 
rapidly  lose  their  moisture  when  kept  in  tie-overs  or  gallipots,  and 
soon  become  deteriorated.    Ointments  also  undero-o  a  chans-e  under 


Fig.  29. 


Fig.  30. 


Fi".  31. 


Tie-over  jar. 


Flat-top  covered  jnr. 


Gallipot. 


these  circumstances,  frequently  becoming  rancid.  When  tie-over 
jars  or  gallipots  are  used,  it  is  well  to  cover  the  top  with  a  piece 
of  tin-foil  or  waxed  payier  previous  to  securing  the  skin  over  them, 
but  as  soon  as  this  has  been  opened  the  contents  are  exposed  to  the 
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Covered  jar 
with  tin 
box. 


influence  of  the  air  and  to  the  accumulation  of  dust, 
and  pi'actically  they  are  seldom  tied  over  again. 

A  device  I  have  adopted  for  preserving  extracts  in 
the  tie-over  jars  in  which  they  are  received  from  the 
manufacturers,  is  to  inclose  the  jar  in  a  tin  hox,  just 
large  enough  to  receive  it,  and  having  a  well-fitting  top 
which  serves  to  keeiD  out  the  dust  and  to  prevent  evapo- 
ration. Fig.  32  shows  this  ;  A  represents  the  body  of  the 
box,  B  the  jar,  and  C  the  tin  top  or  cap ;  wiien  weighing 
out  a  portion  of  the  extract,  the  jar  is  removed  from  its 
box,  and  restored  to  it  when  finished. 

Volatile  oils  should  be  kept  in  stock  in  small  quan- 
tities, except  the  few  which  are  in  large  demand.  Oil  bottles. 
Fig.  12,  of  small  size,  are  best  suited  for  their  preservation;  these 
may  be  made  of  colored  glass,  or,  preferably,  kept  in  a  dark 
closet.  When  common  vials  are  used,  cans  of  appropriate  size  to 
hold  the  viala  afford  a  good  protection.  Some  careful  pharmacists 
empty  the  original  packages  in  which  the  oils 
are  received  into  small  vials,  carefully  cleaned 
and  dried ;  these  are  filled  to  the  neck,  corked 
securelj',  and  set  away  in  a  closet,  to  be  opened 
only  as  required. 

The  patent  safety  can  here  figured  is  very  gene- 
rally used  for  the  transportation  and  storage  of 
oil  of  turpentine,  benzine,  and  similar  inflamma- 
ble liquids ;  it  consists  of  a  can  of  tinned  ii-on 
inclosed  in  a  wooden  box,  with  a  tubule  for  fill- 
ing it,  and  one  for  draAving  the  liquid  from  it. 
Such  cans  may  appropriately  replace  glass  ves- 
sels for  the  storage  of  the  above-named  class  of 
substances. 


Fig.  33. 


Patent  safety  can. 


Counters. — In  the  proper  construction  of  a  pharmacist's  counter 
there  is  much  room  for  ingenuity ;  the  space  Avhich  a  counter  may 
occupy,  the  uses  to  which  it  is  to  be  put,  and  the  necessity  of  stor- 
ing goods  in  it,  or  otherwise,  and  if  so,  what  kind  of  goods,  should 
all  be  carefully  considered  in  planning  it.  In  any  but  a  small  store 
there  will  generally  be  at  least  two  counters,  frequently  there  are 
three  or  even  four.  ISTearest  the  entrance  to  the  store  we  have  in 
the  United  States  what  is  seldom  or  never  found  in  European 
pharmacies,  the  soda-water  counter  and  draught  apparatus.  This 
consists  of  a  panelled  front  and  ends,  thirty  inches  high,  on  which 
is  a  marble  slab  perforated  for  the  passage  of  pipes  into  the  draught 
apparatus.  The  most  approved  kinds  of  these  are  more  or  less 
elaborate  marble  cases  containing  metallic  coolers,  syrup  cans,  and 
ice ;  the  soda-water  coolers  are  connected  with  a  draught  pipe  for 
each  of  the  kinds  of  carbonic  acid  water,  plain,  Vichy,  and  Kissingen 
being  the  usual  varieties,  and  the  syrup  cans,  with  ornamental  fau- 
cets for  drawing  the  syrups.  This  counter  usually  contains  some 
shelves  for  glasses  and  extra  syrups,  and  a  large  sink,  with  hydrant 
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and  wash  pipe  for  washing  glasses.  The  soda-water  is  either 
bouo-lit  in  the  fountains  which  are  delivered  as  often  as  necessary 
into* the  cellar,  and  attached  by  a  coupling  to  the  pipes  connected 
with  the  draught  apparatus,  or  made  with  an  appropriate  gas  gene- 
rator and  force  pump  directly  under  the  soda-water  counter,  in  the 
cellar.  The  construction  of  this  counter  is  so  simple,  and  its  use  is 
so  little  within  the  range  of  pharmacy  pi'oper,  that  it  need  occupy 
no  more  space  in  this  chapter. 

Passing  the  "soda  fountain,"  as  it  is  often  called,  we  reach  the 
main  counter,  on  which  articles  are  weighed,  labelled,  and  wrapped, 
and  over  which  they  are  sold.  This  counter  may  or  may  not  be 
used  also  for  compounding  prescriptions  and  for  other  pharmaceu- 
tical processes,  according  to  its  length  and  the  general  arrangement 
of  the  store. 

A  different  method  of  arranging  and  furnishing  the  store  of  a 
pharmacist  has  long  been  advocated ;  of  late  the  method  has  so 
far  been  acted  upon  as  to  enable  any  one  desirous  of  rendering  his 
store  both  unique  and  conformable  to  this  method  to  carry  out  this 
plan  much  more  economically  than  it  has  heretofore  been  possible. 
The  plan  is  to  have  the  drawers  and  shelves  made,  as  already  de- 
scribed, in  sections,  each  separate  from  the  other,  and  placed  at 
such  distances  apart  as  the  space  at  his  disposal  will  permit.  The 
spaces  on  the  wall  between  the  cases  of  shelves  can  be  appropriately 
used  by  securing  ornamental  brackets,  whereon  to  support  jars  of 
tooth-powder,  toilet  articles,  and  such  goods  as  are  suitable  for  dis- 
play. - 

In  front  of  the  shelving  sash  doors  should  be  hung  on  slij:)  hinges 
(for  facility  of  removing  them  for  the  purpose  of  cleaning),  glazed 
with  glass  of  canary  color  or  entirely  opaque.  Upon  the  inner  sur- 
face of  the  glass  ornamental  lettering  may  be  placed  to  relieve  their 
blank  appearance,  and  on  the  top  of  each  glass  the  name  of  the 
class  of  preparations  contained  in  the  case  might  be  conspicuously 
painted  to  serve  as  a  directory  to  the  assistants'^  and  tend  to  impress 
the  customer  with  the  feeling  that  system  was  a  ruling  character- 
istic of  the_ establishment.  The  location  of  the  different  eases  is  a 
matter  of  importance;  the  front  of  the  store  near  the  windows 
should  be  ap[)ropriated  to  the  soda-water  counter,  and  as  there  will 
be  many  who  will  call  sjrjccially  for  soda-water,  those  classes  of  ob- 
jects which  have  the  least  immediate  connection  with  the  more 
strictly  pharmaceutical  portion  of  the  l)usiness  should  be  grouped 
in  that  part  of  the  store;  these  will  include  the  perfumery  and 
toilet  articles  generally  found  in  such  stores,  and  next  to  this  should 
be  placed  the  cases  devoted  to  proprietary  articles,  and  those  subr 
stances  which  are  usually  kept  in  parcels  ready  for  sale;  next  to 
tliis  should  be  placed  the  cases  of  shop  furniture  bottles,  which 
contain  those  remedies  in  most  constant  demand  for  the  ordinary 
calls  of  promiscuous  trade,  and  then  tliose  which  belong  more  to 
the  dispensing  of  prescriptions  and  recipes  for  domestic  practice. 
The  accompanying  figure  illustrates  the  character  and  style  of 
cases  here  recommended. 
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Of  course  this  is  but  a  general  outline  of  the  plan  which  must 
be  filled  out  in  accordance  with  the  judgment  of  the  pharmacist  to 


•  Fig.  34. 


Section  of  drawers  and  covered  shelves. 

suit  each  particular  case.  The  advantages  belonging  to  this  me- 
thod are  facility  of  arrangement,  classification  of  stock,  and  preser- 
vation of  the  contents  of  the  bottles  from  the  injurious  effects  of 
light,  facility  of  removal  in  "case  of  fire  or  change  of  business  loca- 
tion, and  economy  in  outfit  when  fixtures  of  equally  good  appear- 
ance are  obtained  in  the  ordinary  method  of  building  them  espe- 
cially for  the  room  they  are  to  occupy. 

Fig.  35  shows  the  front  of  a  dispensing  counter.  The  casing  along 
the  front  was  adopted  with  a  view  to  storing  and  displaying  goods, 
the  want  of  ample  case  room  in  the  store  having  made  additional 
accommodations  of  this  kind  desirable.  It  is  liable  to  the  criticism 
of  the  goods  being  too  much  below  the  line  of  vision  to  draw  much 
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attention  to  them,  but  this  is  diminished  when  customers  are  sitting 
on  the  chairs  opposite.  It  is  remarkable  that,  although  this  counter 
has  been  in  use  for  many  years,  not  a  sin^e  light  of  glass  has  been 
broken  on  this  front.  The  lights  are  French  plate,  but  not  of 
double  thickness. 


CO 

tn 


) 


CO 


a 

o 


P3 

u 

o 
o 


1/3 

CO 


U  CO 
w  ^ 

O  'a 
o  o 
«" 

to  = 

I*  2 

b  o 


C3 

o 

I 

o 


a  M 
a  CO 

Oft 

C3q 


bs  (o 


O  CJ 


3 


34 


ARRANGEMENT 


OF   DISPENSING  STORE. 


CD 
CO 

•r-l 


a 


I 

O 

O 


CO 

n 


DO  CM 

t-1 


c3 


OQ 


■5  a 

-  a 


§  i  = 

^,  "  " 

S  » 

•a  o) 
o 


-3 
o 

o*  * 


,  t3  o 

I  s 

I  e  V 

I  .a 
;  2^ 

to 
g  .2 
0  'a 


t3 

ft  a 


Ma 
c  o 


Ph  o  ^  _ 


1^  a 


3 


O  p 

o    •  a) 


^  Mia 
odd 


00  C5  I— I  (N  to 

c-i     o     CO  CO  CO 


o 


■    0!  -  O 

S —  J 

g-  c3  ^  *> 

S  S  a>  (4-* 

c3  "  E  ^ 


S  o  u  3 


O 


ci 
o 


ft 


fe  13    '  >  2  „  «> 

^  a,  ^  01  S  o  ja 

o  bO  o  ci  g  - 

a>  c3  to  <c  o  o 

S  S  :S  .ti  r 

C3   S    ni  0  *^ 


to  a 


S  d 


Q  2 


bO  o  .  P  o 

a  fe  c 

m  m  o      t!!  — 

•  J3  0)  J3  O  S 


00  Q.'^ 

a)  tr  o 

M  S  3 
=  ^  c3 
>>-a 
2  u  o 
S  a  _ 
ft,ce  m 
fc. a 

Cm 
ft 

OftMg 
=3   3  n 

=^  C^ftM 
3  3  ci 


•S  e 

5  a 


a 


o 


-!}<  a 
•°  a 
is  a 


5  >  ■ 


-a 

o  ^ 
o 


S  a 


ft-w  I 

at' 
5  ft  ( 

*  ^rj 

IJ 
0  "ft 


s> 
CO  ja 


c  . 

o 


•  ft-B 


s  s 


.2^ 

•s;  " 

to  o 


ci 


*2  TO 
TO 
O 

>3 


O  TO 

^SFto.=' 

TO 


O 

c  0 


ft  a 


>,  3 
.2  o 

^■3 


^  u 

^  ■ 
o 


?  -a 


(.  CJ 


ft 

■  3 


TO 


S  o  a 

5 -So  s 


TO  TO 

li 

-f  " 

02  ft 

CO 


a  u 

ei 
ft 

"00 

a  . 

ft 

o  o  ' 


NO  0> 

o  g 


COUNTERS. 


35 


Fio-,  36  exhibits  the  back  view  of  the  same  counter,  fourteen 
feet  Tong,  thirty-two  and  a  half  inches  wide,  and  three  feet  high. 
The  tojAs  covered  in  part  with  marble,  and  back  of  the  cases  with 
oil-cloth ;  a  large  glass  show-case  occupies  the  left-hand  end,  but 
not  the  whole  width,  the  bottom  being  seven  inches  below  the  top 
level  of  the  counter.  The  whole  structure  is  movable,  being  in 
three  parts,  so  accurately  fitted  together  as  not  to  show  a  seam  or 
crack  at  the  junction.  It  contains  no  sink,  the  washing  of  bottles, 
implements,  etc.  being  accomplished  in  a  large  sink  in  the  operating 
counter  back.  The  prescription  scales  are  in  a  case  near  the  right 
hand  end  of  the  counter  over  the  oak  slide  for  folding  powders, 
and  near  the  drawers  for  boxes,  pill  tiles,  etc. ;  and  the  larger  scales 
are  near  the  middle,  over  the  paper  and  label  di-awers. 

A  small  mahogany  desk  with  writing  materials,  and  containing 
in  a  drawer  blank  labels,  slips,  blanks  for  prescriptions,  etc.,  is 
placed  on  the  counter  immediately  adjoining  the  prescription  scales, 
thus  avoiding  the  carrying  of  every  prescription  and  label  to  the 
large  desk  used  for  the  accounts  and  the  general  writing  purposes 
of  the  establishment. 

The  prescription  counter  may  appropriately  be  a  distinct  feature 
in  the  store,  located  further  from  the  entrance,  sometimes  in  a  line " 
with  the  dispensing  counter,  but  more  generally  at  right  angles 
to  it.  Fig.  38  shows  the  back  view  of  one  recently  constructed, 
and  although  with  a  minimum  of  appointments,  found  ample  for 
a  very  considerable  prescription  business.  It  is  drawn  with  a  case 
of  shelving  upon  it,  which,  in  front,  is  a  show-case.  Fig.  37  shows 
the  front  view  of  this  counter. 


Fig.  37. 


Front  of  presorii)tlon  counter. 


The  dispensing  counters  have  the  front  nnd  ends  of  oiled  walnut 
in  panels,  the  drawers  and  shelving  of  the  back  of  pine  or  poplar 
stained.    All  have  white  marble  tops.    The  drawers  arc  arranged. 
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some  with  suitable  compartments  for  labels,  and  others  for  pill 
machine,  corks,  paper,  bottles,  etc. ;  while  the  o\)en  spaces  afibrd 
the  necessary  room  for  cork-presser,  mortars,  pill  tiles,  spatulas, 
paste-pot,  etc.  These  counters  are  well  made,  and  the  whole 
appears  as  a  handsome  piece  of  furniture. 

Fig.  37  shows  tlie  front,  and  Fig.  38  the  back,  of  the  largest  size, 
7  feet  long,  2  feet  3  inches  AA'ide  at  the  floor;  top  shelf  11  inches 


wide,  and 


height 


over  all  6  feet  6  inches.    The  front  of  the 


Fig.  38. 


Back  of  prescription  counter. 

counter  (Fig.  87)  has  four  glass  doors,  with  shelves  3  inches  wide, 
forming  a  good  show-case  for  the  display  of  perfumery  and  faiicy 
goods.  The  back  has  a  scale  case  with  glass  door.  On  either  side 
are  shelves  for  the  dispensing  bottles — giving  room  for  10  pint,  20 
half-pint,  28  four-ounce,  and  34  two-ounce.  The  relative  distances 
of  the  shelves  fi'om  each  other  can  easily  be  varied. 

On  the  top  of  the  prescription  counter  a  fram,e  should  be  screwed, 
about  three-eighths  of  an  inch  thick,  of  hard  wood,  bevelled  from 
below  upwards,  3  or  4  inches  in  diameter.    Two  may  be  provided, 

of  different  diameters— in  which  to 
set  the  mortar  for  trituration  while 
in  use.  It  is  especially  useful  in 
making  a  pill  mass,  fui-nishing  in 
either  corner- a  Arm  rest  for  the  mor- 
tar against  the  force  exerted  in  tritu- 
ration ;  this  is  shown  in  Fig.  39. 
Several  devices  may  be  mentioned  in 
this  connection,  which  mny  especially 
suit  the  circumstances  of  particular 
stores. 

Near  the  dispensing  counter  should 
be  ulaced  the  sink,  with  the  requisite 

Olamp  for  mortar.  -t 


Tig.  39. 
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supply  of  water,  both  hot  and  cold,  if  possible,  and  the  shelves  on 
which  the  mortars  and  pestles  should  be  placed.  These  shelves 
should  incline  towards  the  sink,  so  that  any  water  may  run  off 
from  them  into  the  sink.  The  shelf  for  pestles  is  best  arranged  by 
having  holes  bored  large  enough  for  the  handles  to  pass  through, 
but  not  the  heads,  so  they  will  remain  in  their  respective  places. 

The  best  method  of  keeping  those  remedies  which  are  of  great 
activity,  and  consequently  poisonous  in  overdoses,  has  engaged  the 
attention  of  the  most  careful  pharmacists,  and  much  has  been 
written  both  about  their  custody  and  dispensing.  Some  have 
adopted  the  plan  of  keeping  them  in  a  locked  closet,  which  is  per- 
haps the  simplest  and  best  method ;  others  add  to  this  an  arrange- 
ment by  which  the  opening  of  it  strikes  a  bell,  and  also  attach  to 
the  door  a  spring  or  weight  which  prevents  the  door  being  shut 
until  the  vial  is  intentionally  replaced,  acting  as  a  reminder  of  the 
class  of  remedies  being  used. 

In  regard  to  the  morphia  salt,  so  often  written  for  when  the 
quinine  salt  is  intended,  a  plan  that  has  been  pursued  for  years  by 
some  is  to  put  only  a  few  grains  in  the  dispensing  bottle  at  a  time, 
so  as  to  render  it  impossible  that  the  number  of  grains  of  quinine 
ordinarily  directed  shall  be  dispensed  without  recourse  to  the  dupli- 
cate bottle  of  morphia  salt. 

The  choice  of  the  pilace  where  the  poisons  are  kept  is  of  con- 
siderable impoi'tance.  It  is  best  to  have  it  so  situated  that  the 
proprietor,  or,  in  his  absence,  the  person  in  charge,  will  have  it  in 
full  view  from  the  place  he  generally  occupies ;  it  should  be  quite 
convenient  to  the  prescription  balance,  as  these  articles  are  gene- 
rally used  in  small  quantities,  and  alwa3^s  should  be  weighed  with 
great  exactness.  A  specific  place  should  be  arranged  for  each  bottle, 
and  it,  with  its  appropriate  place,  should  be  numbei-ed  in  duplicate, 
so  that  misplacing  bottles  would  not  be  likely  to  occur.  A  list 
with  the  numbers  of  the  bottles  and  their  contents  should  also  be 
fastened  in  some  part  of  the  case  for  convenient  reference ;  on  this 
the  maximum  dose  of  each  might  well  be  written  out  in  full. 

In  the  Prussian  pharmacopoeias  certain  lists  are  published  which 
prescribe  the  maximum  doses  to  be  dispensed,  and  in  case  of  error 
Uie  pharmacist  is  directed  to  ask  the  prescriber's  attention  before 
compounding  such  prescriptions. — American  Journal  of  Pharmacy, 
1871,  vol.  xliii.  391. 

Where  the  top  of  the  prescription  counter  is  hardly  large  enough 
for  all  purposes,  it  may  be  extended  by  a  lid  upon  hinges,  which 
shuts  away  when  out  of  use  (shown  in  Fig.  36,  at  the  right-hand 
end),  and  when  powders  are  to  be  folded,  may  be  raised  or  let  down 
according  to  its  position,  and  is  then  clean  and  ready.  In  the 
store  of  my  friend  James  T.  Shinn,  of  Philadelphia,  there  is  such 
an  arrantrement,  which  renders  available  a  space  along-side  of  the 
prescription  counter  and  over  the  steps  leading  into  the  cellar.  If 
a,  slide  immediately  under  the  top  of  the  counter  is  appropriated  to 
folding  powders,  as  in  Fig.  36,  it  is  apt  to  be  drawn  out  and  used 
incautiously  for  other  purjposes,  and  so  becomes  bruised  and  soiled ; 
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while  this  is  of  light  material  and  at  an  elevation  above  the  level 
of  the  countei'-top.  In  the  same  store  there  is  a  simple  and  satis- 
factory method  of  keeping  cerates  and  ointments,  in  a  convenient 
and  accessible  position,  and  at  nearly  the  same  tempei'ature  through- 
out the  year.  On  the  line  of  the  steps  leading  into  the  cellar,  a 
drawer  is  inserted  horizontally,  just  below  the  floor,  in  which  the 
ointments  are  arranged  in  flat-top  jars.  To  reach  them  one  has  to 
descend  about  half  way  down  the  steps  and  pull  out  the  drawer, 
when  the  required  jar  is  readily  removed.  This,  though  a  very 
cheap  device  and  very  economical  of  space,  is  less  convenient  to  use 
than  a  dumb-waiter  or  elevator  set  into  a  closet,  on  which  the  oint- 
ments and  very  fermentable  syrups  are  let  down  into  the  cellar  and 
drawn  up  when  required. 

The  working  counter  may  be  located  in  the  back  part  of  the 
store,  or  where  the  establishment  is  large  enough  to  employ  sepa- 
rate hands  in  the  manufacturing  department,  it  may  be  in  a  separate 
laboratory  or  in  the  cellar. 

It  is  to  be  used  for  percolations,  filtrations,  evaporations,  and 
small  distillations,  besides  the  making  of  syrups,  spreading  of 
plasters,  and  moulding  of  suppositories  and  other  minor  operations, 
when  they  are  on  too  large  a  scale  for  the  prescription  counter. 

It  should  be  immediately  contiguous  to  the  gas  and  water  supply, 
and  to  the  sink ;  the  top  should  be  made  of  hard  wood  or  oiled 
slate  or  soapstone,  and  have  an  inclination  towards  the  sink.  The 
top  should  project  sufiiciently  to  prevent  liquids  spilled  on  it  from 
running  into  any  drawer  or  receptacle  beneath  ;  and  to  more  etiec- 
tually  secure  this  object,  a  groove,  three-eighths  of  an  inch  wide 
and  one-fourth  of  an  inch  deep,  should  be  made  ax'ound  the  entire 
top  half  an  inch  from  the  edge. 

The  best  use  to  make  of  the  room  under  the  top  of  this  counter 
is  to  fix  shelves  at  such  distances  apart  as  will  accommodate  the 


Fig.  40. 
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Working  counter  and  furnace. 


different  utensils  required  to  be  used  in  the  processes  conducted  at 
this  part  of  the  store;  the  dimensions  of  the  counter  will  be  limited 
to  the  space  to  be  occupied ;  when  it  is  ample,  and  some  of  the 
operations,  as  making  of  syrups  and  fluid  extracts,  require  heavy 
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apparatus,  the  counter  should  be  3  feet  6  inches  wide,  and  one  part 
of  it  not  more  than  2  feet  high. 

Fio',  40  shows  a  working  counter  drawn  to  a  scale  of  a  quarter 
of  an  inch  to  a  foot.  It  will  be  seen  that  the  space  under  the  top 
is  left  open  to  accommodate  the  apparatus,  measures,  funnels,  etc., 
required  as  above  suggested. 

This  counter  should,  if  possible,  be  placed  near  a  flue,  in  front  of 
which  a  furnace  is  constructed  with  a  closet  at  one  side  in  the  brick- 
work and  communicating  with  the  flue,  so  that  all  offensive  vapors 
and  gases  may  be  carried  ofl'  without  annoyance  to  those  in  the 
apartment. 

Having  noted  the  general  features  which  should  characterize  the 
dispensing  apartment  of  a  pharmacist's  establishment,  it  seems  ap- 
propriate that  we  should  now  describe  those  implements  which  are 
in  constant  use  in  the  daily  routine  of  business. 

Scales. — The  scales  should  be  two  in  number:  The  Prescription 
scales,  suitable  for  weighing  one  drachm  and  under,  and  the  Dis- 
pensing scales,  for  weighing  two  drachms  and  upwards. 

There  ai'e  diflerent  varieties  of  prescription  scales;  the  most  ap- 
proved is  that  with  an  upright  pillar,  into  the  top  of  which  is  set  a 
fulcrum,  containing  planes  of  hard  steel,  on  which  rest  knife  edges 
of  the  same  material,  placed  just  above  the  centre  of  gravity  of  the 
beam.  Such  scales  are  usually  made  of  brass;  the  beam  and  scale- 
dishes  are,  however,  sometimes  made  of  silver.    They  vary  in  price 


Fig.  41. 
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according,  to  their  material  and  workmanship,  from  ten  to  thirty  dol- 
lars. To  prevent  injury  from  dust  and  the  corrosive  vapors  whicli 
are  frequently  emitted  from  various  substances  in  the  store,  an  appro- 


40 


ARRANGEMENT  OF  DISPENSING  STORE. 


priate  case  is  necessary;  but  the  chief  sources  of  injury  to  which  a 
delicate  balance  is  liable  are  the  jarring  motion  of  the  buildin<r, 
which,  by  its  constant  action  on  the  knife-edges,  tends  to  dull  them ; 
the  dust  and  vapors  of  the  apartment :  and,  most  of  all,  the  rough 
usage  they  receive  from  those  who  attempt  to  clean  them.  Most 
of  these  causes  can  be  removed  by  a  proper  arrangement  of  the 
balance  and  its  case. 

Fig.  41  (front  and  side  view)  represents  the  frame  of  the  case, 
with  a  door  which  slides  upward  in  a  groove  in  front ;  a  brass  plate 
is  supiwrted  in  grooves  cut  in  each  side  of  the  case,  reaching  from 
the  back  of  the  case  to  three-eighths  of  an  inch  of  the  front;  a  glass 
plate  is  fastened  in  perpendicular  grooves,  and  extends  from  the 
under  side  of  the  top  of  the  case  to  the  lower  edge  of  the  brass 
l^late  which  rests  close  against  it;  these  make  a  separation  of  the 
upper  part  of  the  case  from  the  lower;  in  the  centre  of  the  brass 
plate  a  hole  is  drilled  sufficiently  large  to  permit  the  lifting-rod, 
which  raises  the  beam  and  its  fulcrum,  to  move  steadily  but  freely; 
directly  under  the  knife-edges  at  each  end  of  the  beam  a  hole  is 
drilled  large  enough  to  permit  the  free  passage  of  the  rods  attached 
to  the  stirrups  and  hooks  which  rest  on  the  knife-edges.  It  will  be 
readily  seen  that  dust  or  flies  will  be  efl:ectually  prevented  from 
coming  in  contact  with  the  beam,  and  the  only  parts  requiring  fre- 
quent cleaning  will  be  the  stirrups  and  dishes  which  hang  in  the 


Fig.  42. 


Prescription  scale  without  standard. 

lower  part  of  the  case.  A  number  of  small  drawers  are  provided, 
suitable  for  keeping  the  weights,  papers  for  prescription  powders, 
small  spatulas,  and  other  utensils  required  about  the  balance. 
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It  is  well  to  try  the  accuracy  of  the  scales  occasionally,  as  well  by 
weio-hino-  exceedingly  small  quantities  upon  them  when  l)alanced 
by  heavy  weights,  as  by  using  two  weights  known  to  be  equal  and 
chano-ing  them  to  the  opposite  sides  of  the  beam;  this  will  show, 
at  once, If  there  be  the  least  deflection  in  either  arm  of  the  beam. 

Owino-  to  the  comparative  expensiveness  of  these  scales,  another 
kind  is  more  generally  purchased  by  physicians,  in  which  the  up- 
rio-ht  pillar  is  omitted.  These  are  imported  from  England,  France, 
or  Germany;  they  come  in  boxes  of  wood  or  tin,  and  have  the 
advantage  of  being  much  more  portable.  The  best  are  made  in 
England,  and  have  steel  beams.  The  German  variety  is  usually 
imported  from  Nuremberg,  and  this  is  very  inferior,  and,  indeed, 
frequently  worthless.  The  physician  who  administers  strychnia, 
veratria,  or  morphia  may  as  well  judge  of  the  quantity  by  the  eye 
as  by  the  use  of  a  pair  of  common  German  scales,  which  frequently 
fail  to  indicate  it  within  half  a  grain  or  even  a  grain. 

Eig.  42  exhibits  the  best  form  of  prescription  scale  without 
upright  pillar,  as  held  when  in  use.  The  knife  edges  at  the  ends 
of  the  beam  are  of  steel,  inclosed;  the  movement  at  the  fulcrum  is 
free;  and  the  scales  are  sufficiently  accurate  for  ordinary  purposes. 

A  cheap  form  has  the  ends  of  the  beam  open,  and  the  cords 
attached  to  the  plates  secured  to  a  little 
hook,  which  is  slipped  on  to  the  curved  Fig.  43. 

ends,  and  readily  movable ;  this  arrange- 
ment is  shown  in  Eig.  43.   It  is  not  gene-  ii 
rally  so  accurate  as  one  with  closed  ends 
to  the  beam. 

Eig.  44  shows  the  new  scales  intro- 
duced for  use  in  the  army  by  Troemner, 
of  Philadelphia.    The  upright,  which  is 
of  brass,  stands  upon  a  box  to  which  it  is  secured  by  a  screw.;  the 
beam  is  of  steel,  seven  inches  long,  and  moves  in  a  central  fulcrum 


Fig.  44. 
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containing  the  knife  edges.  As  it  is  necessary  that  the  apparatus 
should  be  put  away  in  travelling  from  place  to  place,  the  box  is 
furnished  with  a  drawer  into  which  it  fits  compactly.  The  upright 
being  unscrewed,  the  fulcrum  lifted  out,  the  beam  unshipped,  and 
the  plates  with  their  hanging  attachments  detached,  the  whole  can 
be  stowed  away,  with  the  weights,  in  the  drawer.  As  the  diameter 
of  the  plates  would  interfere  with  this,  they  are  fitted  with  a  hinge, 
which  enables  them  to  be  bent  in  a  line  with  their  wire  supports, 
as  shown  in  tbe  figure;  in  this  position  they  occupy  but  little  space. 

Both  in  convenience  of  arrangement  and  in  economy,  this  scale  is 
a  great  imjirovement  on  those  heretofore  supplied  to  physicians, 
and  will,  no  doubt,  be  sold,  when  the  Government  demand  abates, 
at  a  price  placing  it  within  the  reach  of  all. 

Fig.  45  represents  a  kinds  of  scale  for  weighing  ounces,  which 
are  selected  on  account  of  cheapness.  These  are  manufactured  of 
iron,  varnished  to  protect  them  from  rust,  with  a  movable  tin  pan 
or  scoop,  and  a  platform  arrangement  of  the  beam.    The  instances 


rig.  45. 
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are  rare  in  which  the  country  practitioner  purchases  any  scales 
except  a  small  pair  for  prescription  purposes,  and  these  have  been 
introduced  rather  as  an  improvement  on  the  frequent  practice  of 
guessing  at  quantity  than  as  representing  the  best  arrangement  for 
accuracy. 

Large  upright  scales  on  the  plan  of  those  shown  in  Fig.  41  are 
perhaps  most  suitable  to  the  purposes  of  the  physician  and  phar- 
macist, though  they  are  now  less  in  use  than  formerly. 

The  best  kind  of  platform  balance  for  the  dispensing  counter  is 
Beranger's  pendulum  scale,  which  is  imported  from  France.  The 
bearings,  which  are  complex,  are  protected  from  dust  and  corrosion, 
and  insure  great  freedom  of  motion  and  consequent  accuracy,  com- 
bined with  sufficient  strength  for  considerable  weights. 

The  best  location  for  the  scales  is  on  a  level  counter  by  itself, 
away  from  the  jarring  occasioned  by  the  ordinary  manipulations 
of  the  shop.  It  should  be  adjacent  to  the  paper  drawers,  and  should 
have  room  on  it  for  both  sets  of  weights. 
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■\Veigiits,  although  sometimes  made  in  this  country,  are  usually 
imported,  of  the  smaller  kinds,  with  the  box  scales.  Those  for  ten 
grains  and  upwards  are  made  of  brass  cut  into  squares,  and  marked 
with  the  officinal  signs  for  denoting  the  different  denominations  of 
weight.  Those  for^six  grains  and  under  are  of  sheet  brass  cut  into 
squares,  and  variously  marked  with  the  number  of  grains,  as  shown 
in  Figs.  46,  47,  and  48. 


Fig.  46.       Fig.  47.       Fig.  48. 
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Weights  of  sheet  brass. 


The  inexperienced  are  liable  to  error  in  using  these  small  weights, 
from  the  fact  that  they  frequently  have,  besides  the  marks  denoting 
the  number  of  grains,  a  stamp  placed  on  them  by  the  manufacturer, 
which  is  the  German  sign  corresponding  with  our  g7\  {grana). 
(See  Fig.  47.)  This  is  liable  to  be  counted  with  the  other  indenta- 
tions, and  to  add  one  to  the  actual  number  of  grains ;  a  two-grain 
weight  is  liable  to  be  taken  for  a  three-grain,  a  three-grain  to  be 
used  instead  of  a  four,  and  so  on.  Close  observation,  however,  will 
exhibit  a  decided  difference  between  the  two  kinds  of  indentations. 

The  mode  of  marking  shown  in  Fig.  46  is  more  liable  to  error 
than  the  others,  especially  when 

the  weights  become  soiled  and  Tig-  49. 

a  little  corroded  by  use. 

The  best  form  of  weights  of 
the  smaller  denominations  for 
the  use  of  the  pharmacist  is  re- 
presented in  Fig,  49.  They  are 
made  of  aluminium  wire;  the 
shape  indicates  the  relative 
number  of  grains  in  each  weight;  the  half-grain,  being  made  of 
much  thinner  wire,  is  not  liable  to  be  mistaken  for  the  one-grain. 

Within  a  few  years  past  a  description  of  weights  from  3ij  to  9ss 
has  become  common  in  our  market,  quite  preferable  to  the  German 
square  weights  of  the  same  denomina- 
tions. These  are  round,  or  eight-sided, 
stamped  out  of  bra.ss  plates,  with  very 
distinct  inscriptions,  as  shown  in  Figs. 
50  and  51.  They  are  imported  from 
England,  being  the  manufacture  of 
W.  and  T.  Avery,  of  Birmingham. 

Some  trials  made  with  common  Ger- 
man weights  convince  me  that  few  of 
tho.se  commonly  met  with  are  even 
reasonably  accurate ;  a  3j  weight  was  found  to  weigh  as  high  as 


Aluminium  grain  weights. 


Fig.  50, 


Fig.  5] 


Avery's  weights. 
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69.8  grains,  and  a  gr.  vj  weight  weighed  6.75  grains :  others 
approximated  more  nearly ;  a  Sss  weighed  30.25  grains,  a  5j  60.1 
grains,  a  9s8  10.1  grains,  a  3ij  120.5  grains,  etc.,  while  none  of 
Avery's  that  were  tried  varied  more  than  f'^  grain  from  their 
nominal  weight.  This  inaccuracy  may  be  partially  due  to  care- 
lessness and  partially  to  the  fact  that  the  apothecaries'  weights  of 
the  different  German  States,  though  bearing  the  same  names  and 
divided  like  our  own,  have  different  values,  as  shown  in  the  sequel. 

The  larger  apothecaries'  weights,  now  superseded  by  the  British 
Pharmacopoeia,  but  continued  in  use  by  that  of  the  United  States, 
are  almost  invariably  in  the  shape  of  cups,  fitting  into  each  other  ; 
the  two  inmost  ones  generally  represent  each  two  drachms,  the 
next  a  half-ounce,  the  next  an  ounce,  and  so  on  up  to  sixteen  ounces, 
in  the  larger  nests.  Now,  as  each  cup  represents  a  certain  weight 
by  itself,  and  as  each  is  double  that  outside  of  it,  excepting  the 
two  smallest,  which  are  equal,  the  sum  of  any  nest  will  be  equal  to 
that  of  any  weight  into  which  it  fits;  thus,  the  Ixvj  weight  will 
balance  the  nest  within  it,  which  consists  of  an  eight-ounce,  a  four- 
ounce,  a  two-ounce,  a  one-ounce,  a  half-ounce,  and  two-quarter 
ounces,  and  the  entire  nest  will  weigh  thirty-two  ounces. 

This  arrangement  of  weights,  though  very  compact  and  conve- 
nient, and  furnishing  a  prominent  distinction  between  the  apothe- 
caries' and  ordinary  commercial  weights,  is  more  expensive  than 
might  be  desired,  considering  the  utility  to  the  apothecary  and 
physician  of  having  a  good  supply  of  such  important  implements 
of  his  art. 

The  physician  about  commencing  practice  in  the  countrj^,  and 
desirous  of  economizing  in  this  dei:)artment  of  his  outfit,  may  pro- 
cure sets  of  these  weights  ascending  as  high  as  four 
Fig.  52, .      ounces  (Fig.  52),  the  nest  weighing  eight  ounces. 

They  will  be  found  to  answer  his  purpose  in  prepar- 
ing tinctures,  syrups,  etc.,  in  small  quantities ;  and 
in  dispensing  the  vegetable  medicines  for  infusions ; 
Nest  of  apothe-    and  in  his  weighing  operations  generally,  less  disad- 
oaries'  weights,    vantage  would  flow  from  the  exclusive  use  of  apothe- 
caries' than  of  avoirdupois  weights.    The  subject  of 
weights  and  measures  is  more  fully  presented  in  the  next  chapter, 
where  drawings  will  also  be  found  of  the  other  kinds  of  weights  in 
use. 

Measures. — As  liquid  substances  are  generally  dispensed  by 
measure  rather  than  by  weight,  and  as  the  Pharmacopoeia  directs 
the  use  of  the  ofiicinal  standard  of  measurement  in  preparations 
containing  liquids,  with  but  few  exceptions,  one  or  more  graduated 
measures  are  necessarily  embraced  in  the  physician's  outfit.  A 
convenient  one  for  dispensing  operations  is  either  a  four  or  eight 
ounce  conical  measure,  such  as  is  shown  in  Fig.  53.  These  are  of 
flint  or  of  green  glass,  and  are  graduated  down  to  one  fluidrachm 
or  half  a  drachm",  which  are  tlie  lowest  denominations  Ave  gener- 
ally wish  to  measure,  and  they  can  be  filled  several  times  in  sue- 
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Graduated  measure. 


Medicine  chest 
measure. 


Fig 


cession  wlion  it  is  desirable  to  Fig.  53.  Tig.  54. 

measure  a  pint  or  a  quart. 

In  selecting  a  measure,  the  chief 
points  to  be  observed  are,  to  have 
a  good  lip  for  pouring  the  liquids 
from,  and  clear  and  distinct  marks 
both  on  the  fluid rachm  and  fluid- 
ounce  columns ;  the  glass  should 
not  be  very  thick,  as,  by  refract- 
ing the  light,  it  interferes  with 
accuracy  in  the  measurement  of 
small  quantities.  Large  mea- 
sures, which  are  not  to  be  used 
for  quantities  under  an  ounce, 
may  be  appropriately  made  of 
the  form  shown  in  Tig.  54.  One-ounce  graduates  of  this  descrip- 
tion are  sometimes  made  for  medicine  chests  or  saddle-bags  where 
great  economy  of  space  is  necessary,  but  they  are  too  inaccurate  for 
satisfactory  use. 

Fig.  55  represents  a  form  of  graduated  measure  in  use  among 
German  pharmacists,  which  has  the  advantage  of  great  exactness 
in  consequence  of  its  narrow  diameter,  thus  render- 
ing the  vessel  very  desirable  for  measuring  active 
medicines. 

The  measures  ordinarily  offered  for  sale  are  so 
frequently  inaccurately  graduated  that  they  should 
all  be  tested  before  being  employed.  This  is 
best  done  by  having  a  series  of  flasks  of  the  sizes 
capable  of  containing,  in  the  bulb  and  portion 
of  the  neck,  which  must  be  of  small  calibre,  re- 
spectively one-half  fluidounce,  one  fluidounce,  four 
fluidounces,  and  eight  fluidounces ;  these  flasks, 
when  carefully  counterpoised  on  a  delicate  balance, 
should  have  weighed  into  them  respectively  227.84 
grains,  455.69  grains,  1822.77  grains,  and  3645.55 
grains  of  distilled  water  at  60°  Eahr.  The  place 
to  which  the  liquid  tills  the  measure  on  the  neck 
should  be  carefully  marked  with  a  file,  observing 
first  to  add  a  minute  drop  of  a  solution  of  bichlorYde  of  mercury  in 
alcohol,  which  secures  a  perfectly  level  surface  to  the  liquid.  For 
smaller  measures  we  need  a  tube  of  very  uniform  calibre,  of  about 
one-quarter  inch  in  diameter,  which  should  be  closed  at  one  end, 
then  counterpoised  as  before  explained ;  into  this  four  and  three- 
quarter  grains  of  distilled  water  at  60°  Fahr.,  the  nearest  approxi- 
mate weight  to  five  minims,  should  be  weighed,  and  the  pkice 
marked  with  a  file ;  the  same  quantity  of  water  should  again  be 
added,  and  the  level  marked.  This  should  be  repeated  untif  twelve 
weighings  have  been  noted;  with  this  the  minim  measures  and 
the  small  divisions  of  a  graduated  measure  may  be  tested. 


German  graduated 
measure. 
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Hodgson's  improvement,  which  consists  of  a  moulded  measure  of 
precisely  uniform  size,  is  spoken  of  in  the  chapter  on  metrology. 

Minim,  Measures. — For  the  division  of  a  fluidrachm,  the  minim 
measure  is  employed.  This  is  usually  an  upright  cylinder  of  glass, 
with  a  lip  at  one  extremity,  and  a  glass  pedestal  at  the  other,  and 
is  graduated  from  sixty  minims  (one  fluidrachm)  to 
five  minims.  The  kind  used  in  fitting  saddle-bags 
and  physicians'  pocket  cases  is  made  of  glass  tube 
with  or  without  a  foot,  and  does  not  occupy  more 
space  than  an  ordinary  f3ij  tube  vial.  The  incon- 
venience of  employing  a  measure  of  this  kind  has  led 
to  the  use  of  drops  in  prescription,  instead  of  minims, 
and  as  essential  oils  and  spirituous  liquids  drop  so 
diflerently  from  aqueous  liquids,  and  as  the  same 
liquid  drops  very  differently  from  different  vessels, 
great  discrepancies  occur,  unless  the  dispenser  suffi- 
ciently understands  and  observes  the  distinction. 
(See  tables  of  approximate  measurement  in  next 
chapter.) 

Miulm  measure. 

Tin  Measures. — Tin,  but  pi'eferably  tinned  copper, 
measures  of  half  pint,  one  pint,  or  two  pints  capacity,  will  be  found 
very  useful  to  the  dispensing  physician,  and  indispensable  to  the 
pharmacist.  They  may  be  used  for  water,  alcohol,  syrups,  and 
most  tinctures,  whenever  the  full  quantity  they  will  contain  is 
prescribed. 

Graduated  measures  of  block  tin,  having  ridges  on  their  inner 
surfaces  marking  the  quantities,  are  much  used  by  German  phar- 
macists, and  are  well  adapted  to  many  purposes,  though  rarely 
kept  by  dealers  in  chemical  wares  in  this  country. 

Mortars. — Mortars  are  necessary  in  so  many  processes  of  phar- 
macj',  as  to  be  among  the  most  important  items  of  an  outfit.  I 
shall  describe  the  kinds  usually  sold,  with  their  different  uses, 
leaving  to  the  physician  the  choice  of  one  or  more  varieties,  accord- 
ing to  circumstances. 

Wedgewood  mortars  are  largely  manufactured  in  England,  and 
an  inferior  quality  of  similar  ware  has  been  made  in  this  country. 
They  differ  somewhat  in  their  texture,  though  designed  to  liave 
sufficient  roughness  or  grit  to  adapt  them  to  the  powdering  of  sub- 
stances by  trituration.  The  best  varieties  are  glazed  enough  to 
prevent  their  absorbing  or  becoming  permanently  stained  by  cliemi- 
cals  triturated  in  them,  and  yet  are  not  so  smooth  as  to  allow  sub- 
stances to  slip  about  instead  of  being  retained  under  the  pestle.  At 
least  one  good  wedgewood  mortar  is  necessary.  It  should  be  of  the 
shape  ind'icated  in  Fig.  57,  slightly  hollow  in  the  middle  of  its  base, 
so  that  it  will  stand  firm  during  the  process,  and  furnished  with  a 
good  lip.  The  pestle  should  be,  in  shape,  precisely  adapted  to  the 
interior  surface  of  the  mortar;  neither  flattened  nor  pointed  at  its 
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lowei'  extremity.  As  the  larger  sized  pestles  always  consist  of  two 
pieces,  a  wooden  handle,  and  the  rounded  portion  which  is  of 
wedgewood  ware,  care  should  be  taken  to  have  the  connection  be- 


rig.  57. 


Wedgewood  mortar  and  pestle. 


tween  them,  which  is  made  with  cement,  perfectly  tight.  When 
they  become  loosened,  they  may  be  secured  by  a  cement  made  of 
resm,  two  parts ;  yellow  wax,  one  part ;  and  Spanish  brown,  three 
parts ;  melted  together  by  heat. 

For  the  purpose  of  solution,  a  porcelain  mortar  is  convenient ;  such 
are  frequently  more  shallow  than  the  wedgewood  variety.  They 


I'ig-  58.  Fig.  59. 


Porcelain  mortar.  French  porcelain  mortar. 


re  perfectly  smooth  and  highly  glazed,  and  are  not  liable  to  be 
Gained  by  chemical  substances  dissolved  in  them.  They  will  also 
e  found  convenient  in  preparing  such  ointments  and  cerates  as 
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require  to  be  introduced  into  a  mortar,  being  more  readily  cleansed 
than  wedgewood  ware.  The  one  shown  in  Fig.  58  has  a  pestle  of 
the  same  material,  Fig.  59  represents  a  French  porcelain  mortar 
well  adapted  to  many  purposes,  as  making  emulsions ;  the  pestle, 
though  having  a  handle  of  hard  wood  fitted  to  the  porcelain  part, 
requires  no  cement  to  secure  them  together;  wooden  plugs  are 
fitted  into  holes  in  the  porcelain  and  wood,  which  render  the  con- 
nection secure. 

Glass  mortars  are  frequently  found  in  the  office  of  the  physician, 
and  the  shop  of  the  apothecary.  They  are  too  soft  for  use  in  re- 
ducing hard  substances  to  powder, 
but  are  adapted  to  forming  solutions 
of  readily  soluble  materials,  and  to 
use  in  making  ointments.  The  small 
sizes  are  much  employed  in  fitting  up 
medicine-chests  and  medical  saddle- 
bags. They  are  without  doubt  the 
best  mortars  for  makina;  solutions  of 

•  •  • 

the  stronger  alkaloids,  and  in  using 
them  the  best  plan  is  to  place  the 
mortar  ovei-  a  black  surface,  as  most 
of  the  alkaloids  ai-e  white  or  of  light 
color,  and  triturate  with  the  solvent 
until  the  solution  has  been  effected. 

The  smoothness  which  occasions 
substances  to  slip  about  under  the 
jjestle  in  manipulating  with  glass 
mortars,  may  be  overcome  by  grind- 
ing fine  emery  and  oil  of  turpentine 
in  them. 

For  large  operations,  as,  for  in- 
stance, in  making  syrup  of  bitter 
almouds,  confection  of  roses,  or  mer- 
curial ointment,  a  marble  mortar  is 
most  convenient ;  a  perfect  block  of 
hard  and  close-grained  marble  of 
requisite  size  is  cut  out  into  a  shape 
adapted  to  trituration.  The  jtestle 
is  made  of  hard  wood,  or  of  the 
same  material  fastened  upon  a  long 
wooden  handle,  which  may  be  pro- 
jected into  an  iron  ring  above,  se- 
cured properly  over  the  centre  of  the 
mortar,  so  that,  Avhile  the  operator 
gives  the  requisite  grinding  motion 
to  the  loAver  extremity  of  the  pestje, 
the  upper  is  held  securely  in  its 


Mortar  and  pestle  for  contusion. 


place ;  the  use  of  this  is,  however,  r 
very  hard  nor  of  acid  properties. 


estricted  to  substances  neither 
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Mortars  of  the  kinds  above  described  are  not  adapted  to  contus- 
ing substances,  either  with  a  view  to  obtaining  powders,  or  to  em- 
ploying them  in  a  bruised  condition.  If  used  for  this  purpose, 
they  are  very  apt  to  be  broken  on  the  first  trial 

For  contusion,  an  iron,  brass,  or  bell-metal  mortar,  of  tlie  shajDe 
shown  in  Fig.  59,  is  best  suited.  Unlike  mortal's  for  trituration, 
these  are  somewhat  flattened  at  the  bottom,  and  the  pestles  termi- 
nate in  a  flattened  ball ;  they  are  tall  in  proportion  to  their  diame- 
ter, as  seen  in  the  drawing. 

The  laborious  process  of  powdering  drugs  is  greatly  facilitated 
by  the  employment  of  mills ;  some  of  the  varieties  of  coffee  and 
spice  mills  met  with  in  iron  or  hardware  stores  are  exceedingly 
useful  in  the  comminution  of  vegetable  substances  for  the  prepara- 
tion of  tinctures,  infusions,  etc.,  and  even  in  their  reduction  to 
powder;  one  of  these  niaj^  well  fonn  part  of  an  outfit. 

To  the  physician  who  prepares  his  own  powders,  one  or  more 
sieves  will  be  found  very  useful.  The  most  permanent  and  desira- 
ble kind  is  that  made  of  wire-gauze,  though  hair  and  bolting-cloth 
sieves  are  somewhat  less  costly;  the  latter  answer  very  well  if  kept 
clear  of  moths.  A  sieve  with  a  covering  at  top  and  bottom  is  pre- 
ferable;  these  coverings  should  be  made  of  leather,  secured  by 
hoops  rather  than  of  wood,  which  is  liable  to  warp  and  crack. 

Wire  sieves  are  numbered  by  the  manufacturers  with  reference 
to  the  number  of  wires  in  the  linear  inch,  and  the  most  desirable 
sizes,  with  reference  to  the  preparation  of  tinctm-es  and  infusions, 
are  Nos.  20,  40,  50,  and  60.  For  separating  powders  to  be  taken 
in  substance,  the  very  finest  sieves,  as  high  as  ISTo.  80,  are  most 
desirable. 


Spatulas. — Of  these  there  are  several  kinds.  The  plain  steel 
spatula,  or  palette  knife,  shown  in  Fig.  G3,  is,  perhaps,  best  adapted 
to  the  general  purposes  of  dispensing.  In  selecting  them,  care 
should  be  taken  to  have  one  yery  flexible,  and  another  quite  stift", 
while,  of  course,  they  should  be  of  two  or  more  sizes.  The  balance 
handle  spatula  (Fig.  62)  is  also  useful  in  dispensing  operations, 


Fig.  62.  r 


beins^  generally  reserved  for  folding  powders,  and  for  other  neat 
manipulations.  It  has  the  merit  of  lying  on  the  table  or  counter 
without  the  blade  coming  in  contact  with  it,  a  convenience  when 
employed  with  pill  masses  or  ointments.  Three-inch  spatulas  may 
be  made  with  a  tapering  blade,  as  shown  in  Fig.  61,  so  as  to  allow  of 
4 
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their  being  introduced  into  rather  narrow-mouthed  bottles,  such  as 
are  usually  put  into  saddle-bags  and  medicine  chests. 

The  frequent  loosening  and  breaking  of  the  handles  of  spatulas 
have  led  to  an  improvement  in  their  manufacture,  which  consists 
of  riveting  the  pieces  of  which  the  handle  is  made  on  to  a  piece  of 
steel  wliich  is  a  continuation  of  the  blade ;  these  are  by  far  the 
most  durable  spatulas  that  can  be  had. 

When  spatulas  are  broken,  the  remainder  is  often  converted  into 
a  most  serviceable  instrument  by  grinding  off  the  broken  end  to 
the  shape  of  tbe  original  end  of  the  spatula.  This  is  very  useful 
for  manipulating  with  very  firm  extracts,  etc.  For  further  re- 
marks see  paper  on  this  subject  in  Proceedings  of  Amer.  Pharm.  Asso- 
ciation iov  1865,  p.  242. 

Spatulas  of  glass,  ivory,  and  bone  are  sometimes,  though  rarely, 
employed.  They  are  useful  in  manipulating  with  corrosive  sub- 
stances which  would  act  upon  steel,  and  the  latter  is  especially 
adapted  to  manipulations  with  ointment  of  nitrate  of  mercury,  and 
certain  other  ointments,  though  well  replaced  by  an  easily  prepared 
wooden  utensil. 

A  pill  tile  (Fig.  64),  made  of  porcelain  or  queensware,  is  useful  in 
preparing  certain  ointments  and  pills.  Tiles  are  made  of  various 
sizes,  and  are  sometimes  graduated,  as  seen  in  the  drawing,  to 
facilitate  the  divisiou  of  masses  into  twelve  or  twenty-four  pills. 


Fill  roller.  "Wooden  pill  machine. 


Fig.  65  shows  a  little  implement  adapted  to  rolling  a  pill  mass 
on  ttie  tile  or  pill  machine  ;  it  is  made  of  wood,  and  furnished  at  a 
very  inconsiderable  cost. 

The  division  of  pill  masses  is  best  accomplished  by  the  use  of 
the  machine  shown  in  Figs.  66  and  67.    These  may  be  made  of 
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wood  or  of  brass,  and  adapted  to  sizes  of  pills,  and  to  making  one 
or  two  or  more  dozen  pills  at  one  time.'  In  selecting  them,  care 
shonld  be  taken  that  they  have  been  so  manufactured  as  to  cut  the 
mass  with  precision,  whichever  way  the  roller  is  applied ;  most  of 


Fig.  67. 


Brass  pill  mnchinc. 


those  heretofore  manufactured  have  been  defective  in  this  respect. 
Those  manufactured  by  Wurtz,  of  Philadelphia,  are  the  most  per- 
fect I  have  seen.  The  mode  of  using  the  machine  is  described  in 
the  chapter  on  Dispensing  Medicines. 

A  pill  machine  patented  by  Mr.  Wilson  claims  to  be  an  improve- 
ment, by  enabling  the  operator  to  make  pills  of  various  sizes  by 
elevating  the  guides  at  the  sides  of  the  machine,  thus  forming  a 
thicker  or  thinner  cylinder,  out  of  which  to  make  the  pills;  the 
defect  in  the  machine  is,  that,  while  the  cylinder  of  mass  varies, 
there  is  no  correspondent  variation  hi  the  size  of  the  cutting  plates; 
as  one-fourth  inch  cutters  require  a  cylinder  of  mass  one-fifth  of  an 
inch  in  diameter,  so  must  any  change  in  the  size  of  the  mass  be 
accompanied  with  a  corresponding  change  in  the  cutters. 

The  fuvnel,  sometimes  called  tunnel,  is  an  article  of  every-day 
use  in  the  dispensing  shop  or  ofiice,  as  well  as  in 
the  laboratory.  A  porcelain  or  wedgewood  fun- 
nel is  represented  by  Fig.  68.  The  sides  should 
be  straight,  and  at  an  angle  of  60°  to  each  other. 
The  tube  should  be  smallest  at  its  lowest  ex- 
tremity, and  should  have  one  or  more  grooves 
upon  its  outer  surface,  to  allow  of  the  egress  of 
air  from  a  bottle,  into  the  month  of  which  it  is 
fitted.  Funnels  which  are  grooved  on  their  inner 
surface  are  generally  preferred  for  filtration,  as 
allowing  a  more  ready  downward  passage  of  the 
liquid,  especially  when  the  plain  filter  is  em- 
ployed. They  may  be  made  of  glass,  porcelain, 
Berlin  or  queensware,  vulcanized  rubber, and  tin; 
those  of  glass  are  generally  furniRhed  ]ihysicians 
in  their  outfits;  but  the  porcelain  variety  is  far  less  liable  to  break- 
age, and  is  equally  cleanly. 


The  porcelain  funnel. 
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A  very  simple  but  useful  improvement  in  glass  funnels  bas  been 
made  of  late  years  by  grinding  tbe  smaller  end  of  the  neck  off  to  an 
angle,  as  represented  in  Fig.  69.  The  liquid  follows 
tbe  neck  to  the  lowest  point,  and  does  not  have  the 
tendency  to  flow  back  and  close  the  space  between 
the  bottle  neck  and  the  tube  of  the  funnel.  For  fil- 
tering volatile  liquids  the  upper  edge  of  the  funnel 
should  be  ground  to  a  level  surface  by  rubbing  on  a 
flat  stone  with  some  fine  emery  ;  this  renders  a  piece 
of  plate  glass  a  tight  cover  when  placed  properly 
over  it. 

Gutta-jDercha  or  vulcanized  rubber  has  the  advantage  of  light- 
ness and  durability,  and,  not  being  affected  by  acids,  leaves  nothing 
to  desire  for  the  manufacture  of  a  permanent  funnel. 

The  displacement  (I'pparcLtus  recommended  in  the  previous  editions 
of  this  work  as  almost  indispensable  to  the  pharmacist  and  physi- 
cian, may  be  well  replaced  by  a  funnel  in  almost  every  small 
operation.  For  details  of  the  mode  of  preparing  displacement 
tubes  extemporaneously  and  managing  the  process,  see  the  chapter 
on  Displacement  or  Percolation. 

One  or  more  evaporating  dishes  of  Berlin  or  fine  porcelain  ware, 
and  a  porcelain  cup  (Fig.  71),  will  be  found  convenient  in  the  pre- 
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paration  of  many  of  tbe  galenical  and  most  of  the  chemical  prepa- 
rations appropriate  to  the  office  or  shop.  These  dishes  are  of 
diflrerent  prices  according  to  quality,  and  range  from  the  two 
gallon  to  the  one  fluidounce  size. 

The  flask.  (Fig.  73)  is  a  cheap  and  convenient  implement  for 
small  operations  requiring  heat,  and  especially  for  forming  solutions 

of  saline  ingredients. 


Fig.  73. 


Fio;.  74. 


The  tripod  (Fig.  74),  or  a  retort  stand, 
sold  by  dealers  in  apparatus,  should  not 
be  forgotten,  as  being  necessary  to  the 
convenient  use  of  the  foregoing. 

Vials. — The  physician's  outfit  usually 
contains  from  half  a  gross  to  a  gross  of 
prescription  vials,  varying  in  size  from 
f.^viij  to  f.^ss.  As  more  of  tbe  smaller 
sizes  are  used  than  of  tbe  others,  it  is 
desirable  to  have  about  the  following  proportions  in  a  gross:  One 
doz.  f5viij,  one  doz.  fgvj,  two  doz.  f5iv,  three  doz.  fsij,  three  doz. 


J 
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fsj,  two  doz.  f§ss,  tliough  usually  a  larger  number  of  the  two 
smaller  sizes  are  introduced  at  the  expense  of  the  three  largest 
sizes.  Several  of  the  larger  sizes  should  have  wide  mouths,  for 
convenience  in  bottling  solid  substances,  and  also  to  adapt  to  the 
displacement  apparatus. 

A  few  vials  of  half  drachm,  one  drachm,  and  two  drachms  capa- 
city are  very  desirable  for  ai-ticles  dispensed  in  these  small  quanti- 
ties. Vials  in  commerce  are  classified  as  flint,  German  flint,  and 
green  glass;  as  fluted  and  plain;  and  as  long  and  short.  Flint 
vials  are  considerably  more  expensive  than  the  green ;  though  they 
are  far  more  elegant  for  prescription  purposes.  They  are  generally 
made  in  a  mould.  Of  the  fluted  vials,  the  long  (Fig.  75)  are  the 
most  convenient  for  ordinary  purposes;  they  admit  of  a  larger 
label  being  pasted  on  them,  which  is  sometimes  desirable  in  case 
of  prescriptions,  and  they  are  more  convenient  for  medicines  that 
are  to  be  administered  by  drops. 

Fig.  76  represents  a  short  fluted  vial  of  the  same  size,  and  having 
a  wide  mouth,  adapting  it  to  solid  substances.    Fig.  77  is  a  flint 
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Fig.  77. 


Fluted  long  prescription  vial, 
of  flint  glass. 


Wide-mouthed  flint 
fluted  vial. 


Plain  prescription  vial, 
of  flint  glass.  • 


vial,  now  very  much  in  vogue,  intermediate  between  the  two  pre- 
ceding in  height,  and  without  the  fluted  surface;  these  are  apt  to 
show  a  crease  down  their  whole  length,  at  the  point  where  the  two 
hal  ves  of  the  mould  in  which  they  are  made  come  together  in 
shutting  it,  a  common  feature  in  all  bottles  made  in  moulds  which 
open  and  shut  by  what  may  be  called  a  lateral  suture.  Figs.  78, 
79,  and  80  represent  vials  blown  without  a  mould,  or  in  an  open 
clay  mould,  and  finished  by  hand.  These  have  a  handsomer  and 
smoother  surface,  though  less  regular  and  uniform  in  shape,  as  here 
the  shape  depends  on  the  skill  of  the  finisher,  not  on  the  construc- 
tion of  his  tools.  German  flint  vials  are  intermediate  in  price 
between  those  of  flint  and  common  green  glass.  They  are  very  Avell 
adapted  to  ordinary  dispensing  purposes,  and,  as  made  by  our  best 
manufacturers,  leave  little  to  desire. 

The  shape  of  tlie  lip  is  one  of  the  most  important  considerations 
m  the  selection  of  vials  ;  if  the  lip  is  too  narrow  or  rounded,  a  con- 
stant source  of  annoyance  will  occur  from  the  liquid  trickling  down 
the  neck  and  sides  of  the  vial  after  pouring  from  it,  and  it  will  bo 
impossible  to  drop  from  it  at  all.  Figs.  79  and  80  represent  the 
old-fashioned  cheap  green  glass  blown  vials ;  the  vial  shown  in 
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rig.  79  has  the  disadvantage  of  not  standing  up,  and  is  U!5ually 
suspended  by  a  string,  Tiiose  wlio  have  the  Proceedings  of  the 
American  Phar^maceutical  Association  at  hand  (vols.  xvii.  355  ;  xx. 
90)  will  find  several  papers  upon  glassware,  which  will  give  infor- 
mation upon  this  whole  subject. 


riff.  78. 


riff.  79. 


Plain  German  flint  vial. 


Old-fashioned  long 
green  vial. 
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Short  prescription  vial, 
green  glass. 


A  few  colored  vials  may  be  advantageously  introduced  into  an 
outfit  for  use  in  dispensing  solutions  of  nitrate  of  silver,  or  other 
solutions  decomposable  by  light.  Some  pharmacists  adopt  the 
plan  of  dispensing  poisonous  preparations  and  liquids,  designed  for 
external  use,  in  vials  of  peculiar  shapes  or  colors,  for  the  sake  of 
distinction.  The  disadvantages  of  any  attempt  to  substitute  pre- 
cautions of  this  kind,  for  that  constant  vigilance  in  regard  to  medi- . 
cines  which  is  the  only  safeguard  of  the  public,  must  have  occurred 
to  every  person  of  experience. 

Corks. — These  are  exceedingly  variable  in  quality ;  the  softest 
and  most  perfectly  shaped  varieties,  though  expensive,  are  so  far 
preferable  for  use  as  to  make  them  cheaper  in  the 
end.  Tapering  or  "  homoeopathic  "  corks  possess 
the  advantage  of  being  fitted  to  vials  of  various 
sized  necks  with  great  facility,  and  if  sufficiently 
"  velvety,"  will  bear  thrusting  tightly  and  securely 
into  their  place.  These  remarks  are  equally  true 
of  the  larger  sizes,  called  bottle  corks ;  of  these  we 
have  pint  corks,  quart  corks,  demijohn  corks,  and 
-irj^B.  flat  or  pot  corks,  the  last  being  used  chiefly  for  wide- 
mouth  packing  bottles  and  earthen  jars.  There  is 
a  variety  called  "citrate  corks,"  introduced  since  the  invention  of 
citrate  of  magnesia  solution,  very  uniform  iu  size  and  quality,  and 
an  improvement  on  the  ordinary  pint  corks.  It  is  well  to  be  sup- 
plied with  a  few  of  these,  though  vial  corks  constitute  by  far  the 
largest  proportion  of  the  number  required. 

Among  the  numerous  gum-elastic  implements  which  have  come 
into  use  within  a  few  years  are  suitably  shaped  stoppers,  adapted 
to  bottles  of  various  sizes.  These  are  not  liable  to  the  same  objec- 
tions which  aiiply  to  corks;  they  are  not  acted  upon  by  the  strong 
acids  or  alkalies  nor  by  iodine.    They  are,  however,  comparatively 
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expensive,  and  their  surface  is  not  so  well  adapted  to  the  purpose 
as  the  soft,  velvety  surface  of  cork. 

Paper  of  diflcrent  kinds  should  not  be  overlooked  in  making  up 
an  outfit.  The  most  useful  is  druggist's  white  wrapping-paper, 
which  should  be  fine  without  being  heavy  or  spongy  in  its  texture; 
it  should  not  crack  at  the  edges  when  turned  over  sliarply ;  this 
paper  is  that  sold  to  printers  ordinarily ;  it  should  be  well  calendered, 
so  that  the  various  materials  will  not  adhere  to  it.  The  sizes  met 
with  in  commerce  are  medium,  about  19  x  24  inches,  and  double 
medium,  24  x  38  inches.  The  price  of  this  paper  is  generally  in 
proportion  to  its  weight.  It  varies  in  the  Philadelphia  market 
from  12J  to  20  cents  per  pound,  varying  with  the  quality  and 
with  the  relation  of  supply  and  demand.  For  directions  in  regard 
to  dividing  the  sheets,  for  dispensing  medicines  in  packages,  see 
chapter  on  Dispensing. 

The  kind  of  paper  called  flat  cap  will  be  found  very  convenient 
in  addition  to  the  above,  especially  for  putting  up  powders  in  small 
doses. 

Filtering  -paper  should  be  without  color,  and  of  a  porous  texture, 
and  yet  sufficiently  firm  to  sustain  the  weight  of  the  liquid  placed 
upon  it.  The  market  is  now  freely  supplied  with  a  superior  article 
in  circular  sheets,  called  French  filters.  Swedish  filtering  paper  is 
the  very  best,  and  is  preferi'ed  for  analytical  processes;  it  is,  how- 
ever, too  expensive  for  common  use  in  the  shop. 

Envelope  paper,  though  not  white,  and  hence  seldom  used  for 
ordinary  dispensing  purposes,  is  extremely  useful  as  an  outer  wrap- 
per to  packages  requiring  additional  security. 

Fancy  paper,  employed  for  capping  corks,  or  as  a  very  nice  outer 
wrapping  to  packages,  is  recommended  to  those  who  desire  to  prac- 
tise neatness  and  elegance  in  dispensing.  Tin-foil  is  also  required 
for  covering  jars  of  ointment,  deliquescent  powders,  etc. 

Pill  Boxes. — These  are  of  three  kinds:  1st.  Paper  pill  boxes, 
adapted  to  dispensing  pills.  2d.  Wooden  pill  boxes,  or  chip  boxes, 
made  of  shavings,  and  best  suited  for  ointments,  confections,  etc. ; 
of  this  article,  a  very  beautiful  style  is  imported  from  England, 
which  commands  nearly  double  the  price  of  the  American  "kind. 
The  most  perfect  chip  box  yet  produced  is  that  made  by  rolling  a 
thin  shaving  of  wood  around  a  steel  mandrel,  and  coating  the  sur- 
face of  the  shaving  with  glue;  Avhen  this  has  set,  a  second  shaving 
is  glued  upon  the  first,  the  grain  being  reversed;  after  drying,  the 
bottom  and  top,  both  of  double  thicknesses  of  shaving  glued  to- 
gether, are  glued  into  their  places;  this  box  is  impervious  to  grease 
and  varnish,  and  will  resist  much  hard  handling.  3d.  Turned 
boxes,  which  have  been  recently  introduced  for  dispensing  pills,  and 
are  certainly  more  substantial  than  either  paper  or  chip  boxes. 
They  do  not,  however,  serve  so  good  a  purpose  for  ointments;  the 
bottom,  being  cut  across  the  grain  of  the  wood,  soon  becomes  satu- 
rated with  the  grease,  and  soils  everything  it  is  set  upon.  "When 
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Tig.  82.  tliese  boxes  are  used  for  ointments,  they  should 

 ^    be  lined  with  a  good  coating  of  glue,  put  on  hot. 

jg'    Pill  boxes  are  usually  sold  by  the  dozen  nests, 
I  wrapped  in  paper.    Sometimes  a  nest  contains 

^=======*    three,  and  sometimes  four  boxes,  ranging  from 

Neck  pill  boxes.      about  an  ouncc  capacity  to  one-fourth  that  size. 

A  new  pattern  of  paper  pill  box,  recently  intro- 
duced in  the  best  pharmaceutical  establishments,  is  here  figured. 
It  is  made  with  a  shoulder;  the  top  and  bottom  overlap  the  edges,  so 
that  they  cannot  be  forced  in  by  ordinary  pressure.  The  diameter 
being  large  in  proportion  to  the  depth,  they  are  conveniently  car- 
ried in  the  waistcoat  pocket. 

The  physician  should  provide  himself  Avitb  a  tin  case,  in  the 
shape  of  a  closed  cylinder,  in  which  to  carry  his  gum  catheters  and 
bougies,  and  another  for  adhesive  plaster  cloth,  which  otherwise  is 
liable  to  become  useless  in  our  climate. 

In  severe  illness,  and  especially  after  confinement,  patients  are 
frequently  so  situated  as  to  be  unable  to  be  moved  without  great 
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Slipper  bed-pan. 


Covered  bed-pan. 


Fig.  85. 


inconvenience  and  danger,  and  a  variety  of  urinals  and  bed-pans 
have  been  contrived.  "  The  slipper,"  made  of  tin,  upon  the  plan  of 
Dr.  Jos.  Warrington,  is  adapted  to  the  use  of  females,  and  is  cer- 
tainly an  improvement  upon  any  contrivance  for  the  purpose.  It 
is  of  precisely  the  shape  best  adapted  to  slip  in  between  the  thighs 
and  under  the  lower  extremity  of  the  back,  without  pain,  and  to 
receive  the  evacuations,  whether  alvine  or  urinal,  without  the 
danger  of  soiling  the  sheets. 

The  bed-pan  of  planished  tin.  Fig.  84,  is  a  wedge- 
shaped  receptacle  neatly  covered  by  a  movable  lid, 
while  the  tubule  is  effectually  closed  by  a  brass 
screw,  facilitating  the  complete  closure  of  the  ap- 
paratus till  its  removal  fi-om  the  apartment. 

Among  the  useful  additions  to  the  physician's 
and  pharmacist's  outfit  is  the  pamphlet  case  here 
fio-ured.  It  consists  of  a  tin  case  of  the  size 
of  a  large  octave  volume,  adapted  to  receiving 
and  preserving  the  journals  and  other  unbound 
publications,  which  will  accumulate  on  the  hands 
Pamphlet  case.      of  any  oue  who  is  properly  alive  to  the  current 
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literature  of  his  profession.  By  having  several  of  these,  one  can  be 
appropriated  to  each  of  the  periodical  issues,  and  one  reserved  for 
the  occasional  pamphlets,  price  currents,  etc.  At  the  end  of  the 
year,  their  contents  may  be  sent  to  the  binder,  or  tied  in  packages 
and  laid  away. 

In  the  selection  of  implements  and  utensils  of  all  kinds,  it  should 
ever  be  remembered  that  those  of  the  most  durable  materials  and 
thorough  workmanship  are  the  most  economical,  giving  satisfaction 
while  in  use,  and  often  being  valuable  as  old  material  wheu  no 
longer  fit  for  the  purposes  for  which  they  were  obtained. 

The  other  items  to  be  mentioned  are  a  few  pieces  of  fine  Turkey 
sponge  for  surgical  use,  and  one  for  the  inhalation  of  ether,  if  a 
friend  to  anaesthesia  in  surgery  and  obstetrics;  a  corkscrew,  a  ball 
of  fine  linen  twine,  a  pair  of  scissors,  a  few  coarse  towels  for  wiping 
mortars,  a  tin  cup  for  heating  liquids,  a  sheepskin  for  spreading 
plasters,  etc. 

'  The  apparatus  and  furniture  here  described  are  such  as  may  be 
regarded  as  necessary  to  the  outfit  of  a  country  practitioner.  I 
shall  find  occasion,  in  the  subsequent  parts  of  this  work,  to  refer  to 
many  implements  which  it  would  be  superfluous  to  describe  in  this 
place,  though  frequently  included  in  the  outfit. 


CHAPTEE  II. 

CELLAR,  STORE-ROOM,  AND  LABORATORY. 

The  cellar  is  an  important  part  of  the  drug  store,  and  yet  some 
pharmacists,  from  their  location,  are  debarred  from  any  but  very 
small  underground  accommodations. 

If  large,  dry,  and  light,  the  cellar  will  supplement  the  ground 
floor  for  important  storage  and  laboratory  uses.  Besides  the  fuel, 
the  ash-pit,  the  soda-water  fountain,  and  ice-chest,  it  may  contain 
the  screw  press,  drug  mill,  mortar  for  contusion,  packing  material, 
boxes,  shelving,  drawers,  and  working  counter. 

In  some  of  the  city  stores,  where  the  value  of  real  estate  prevents 
much  extension  of  the  ground  floor,  the  cellar  is  made  use  of  as 
a  laboratory,  being  extended  under  the  pavement  as  well  as  under 
the  store.  ^  In  some  wholesale  establishments  a  steam-boiler,  steam- 
engine,  stills,  evaporating  pans  with  stirrers,  also  blue-mass  mill, 
plaster  machine,  or  any  similar  apparatus  required  by  the  nature  of 
the  business,  are  located  in  the  cellar.  The  disadvantages  of  this 
arrangement  are,  the  strong  odor  of  the  evaporating  liquids  per- 
vading the  store,  the  jarring  motion  from  the  proximity  of  the 
Tnachinery  when  in  use,  and  the  incrensed  danger  of  an  accidental 
fire  in  the  basement,  involving  the  destruction  of  the  whole  build- 
ing and  its  valuable  contents. 
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For  the  purposes  of  a  retail  business  carried  on  in  a  building 
also  occupied  as  a  dwelling,  a  suitable  portion  of  the  cellar  should 
be  separated  by  a  brick  partition  from  that  used  by  the  family,  and 
if  practicable  vaults  should  be  dug,  one  for  the  coal  bins  and  the 
other  for  tiie  storage  of  highly  inflammable  liquids;  this  should 
communicate  with  the  cellar  by  a  passage,  and  a  direct  and  easy 
ascent  should  be  provided  to  the  street  and  to  the  store. 

Upon  the  shelves,  which  should  be  situated  in  the  coolest  part  of 
the  cellar,  and  lighted  by  gas  at  night  and  if  necessary  during  the 
day,  should  be  arranged  gallon,  half-gallon,  quart,  and  pint  pack- 
ing bottles,  to  hold  the  full  quantities  of  the  respective  waters, 
tinctures,  spirits,  syrups,  fluid  extracts,  and  similar  preparations 
which  the  demands  of  the  business  require  to  be  made  or  bought  at 
one  time,  so  as  to  replenish  the  furniture  bottles  in  the  store.  It 
will  be  impossible,  in  organizing  a  new  store,  to  make  exactly  the 
quantities  required,  and  in  the  developments  of  the  business  these 
will  probably  be  modified,  if  not  uniformly  increased.  In  the  ab- 
sence of  experience,  the  best  rule  to  follow  as  to  quantities  is  pro- 
bably that  of  the  tJnited  States  Pharmacopoeia,  which  generally 
directs  about  the  quantity  of  each  preparation  appropriate  to  a 
retail  store.  Doubtless  many  beginners  have  found  their  first  out- 
fit to  kist  much  longer  than  they  expected,  but,  on  the  other  hand, 
it  is  very  promotive  of  business  to  have  enough  in  stock  to  supply 
any  unexpected  demand,  and  to  be  able,  without  delay,  to  replenish 
the  furniture  bottle  at  any  time  that  it  may  be  emptied.  There 
is  no  better  place  to  keep  this  class  of  goods  than  a  cellar  of  a  low 
and  nearly  uniform  temperature  the  year  round,  out  of  the  reach 
of  a  strong  sunlight,  though  not  so  dark  as  to  render  the  reading 
difficult. 

The  drawers  and  other  receptacles  in  the  cellar  are  adapted  to 
the  extra  stock  of  sponges,  corks,  vials,  bottles,  jars,  and  similar 
articles  for  which  there  is  not  space  in  tlie  store.  Here  baskets  of 
sweet  oil,  boxes  of  Saratoga  and  other  mineral  waters,  and  barrels 
of  whiting,  rotten-stone,  and  the  like,  may  also  be  kept — care  being 
taken  not  to  encumber  any  unoccupied  corner  with  materials  out 
of  sight,  and  consequently  likely  to  be  forgotten. 

The  cellar  need  not  be  plastered,  and  the  joists  will  then  aftbrd 
support  to  narrow  shelves,  nailed  on  to  their  lower  edge,  which 
may  be  labelled  on  the  under  side  so  as  to  be  easily  read  from 
below.  These  shelves  will  be  appropriate  depositories  for  such 
vials  of  volatile  oils,  syrup  of  iodide  of  iron,  jars  of  pomade,  and 
duplicate  small  packages  as  it  is  desirable  to  keep  out  of  the 
light  and  heat  of  the  store.  The  cellar  may  advantageously  con- 
tain a  heater,  such  as  is  now  so  extensively  introduced  into  base- 
ments ;  and  if  the  demands  of  the  store  and  upper  roojus  are  moderate, 
one  placed  in  a  central  position  in  the  cellar,  though  designed  to 
supply  warm  air  to  the  store  and  upper  rooms,  will  diffuse  sufficient 
warmth  around  it  to  take  off  the  dampness,  which  constitutes  the 
greatest  objection  to  an  under-ground  place  of  storage. 

In  cellars  and  vaults  the  labels  of  the  bottles  and  other  permanent 
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receptacles  of  surplus  stock  should  be  written  with  black  varnish, 
as  they  are  not  if  thus  marked  liable  to  become  obscure  by  fading 
as  when  lettered  with  ink;  and  the  moulding  of  the  paper,  in  the 
absence  of  a  better  material,  can  be  prevented  by  washing  it  with 
a  solution  of  corrosive  sublimate. 

As  a  general  rule,  packages  of  chemicals  which  are  in  the  least 
deliquescent,  or  of  vegetable  substances,  whole  or  powdered,  unless 
in  tight  glass  or  metal,  are  unsuited  to  storage  in  the  cellar;  but  by 
weather-boarding  the  walls,  or  lining  them  with  studding  and  lath 
and  plaster,  flooring  with  boards  laid  upon  joist,  and  ventilating 
suitably,  and  warming  with  stove  or  furnace,  a  dry,- very  satisfac- 
tory, and  comfortable  store-room  and  laboratory  may  be  obtained 
under  the  store. 

If  there  is  a  vault^  it  should  have  shelving  for  bottles  or  demi- 
johns of  ether,  Hott'mann's  anodyne,  benzine,  gasoline,  and,  if  the 
cellar  is  warm,  for  the  fruit  juices  and  the  more  easily  fermentable 
syrups,  and  for  the  summer  supply  of  lard  and  certain  ointments 
which  require  to  be  kept  cold.  The  alcohol  barrel  and  any  carboys 
of  acid  or  ammonia  may  have  stands  under  the  shelving,  or  in  an- 
other part  of  the  vault.  As  it  is  not  desirable  to  introduce  artificial 
light  into  the  vault,  bull's-eye  glasses  or  the  patent  vault  lights 
may  be  advantageously  placed  in  the  crown  of  the  vault  to  light  it 
during  the  day,  and  a  similar  glass  may  be  cemented  into  a  hole 
pierced  in  the  wall,  which  will  supply  artificial  light  from  the 
cellar  at  other  times. 

An  ice  vault  or  chest  is  almost  indispensable  to  a  pharmaceutical 
store  in  the  climate  of  the  United  States.    If  carbonic  acid  water 
is  sold  on  draught,  the  ice  supply  is  of  sufiicient  importance  to 
claim  special  arrangements  for  its  preservation,  and,  in  connection 
with  this,  means  of  refrigeration  for  fermentable  liquids  and  bottled 
mineral  waters  should  be  provided.    A  vault  communicating  with 
the  cellar  and  with  an  opening 
from  the  street  may  contain  an 
ice  closet  such  as  is  shown  in 
Fig.  86 ;  it  is  provided  with  a 
shoot  and  an  opening  from  the 
street  for  the  delivery  of  the  ice 
into  a  box  with  a  heavy  wood- 
en slat  floor  ijerforated,  or  on  a 
slant,  so  that  the  melted  ice  will 
flow  off"  as  soon  as  produced. 
Under  this  a  metal  or  slate-lined 
box  may  be  placed  to  receive 
any  articles  _  not   injured  by 
moisture  which  require  to  be  brought  to  a  temperature  nearly 
npproaching  the  melting  point  of  ice.    Adjoining  the  ice-box  is  a 
closet  in  which  syrups,  cream  to  be  used  in  coiniection  with  the 
soda-water  syrups,  lard,  and  any  preparations  which  require  to  be 
kept  uniformly  cold,  may  be  set  away  upon  shelves.    Slate  is  a  good 
material  for  lining  such  a  closet  and  for  constructing  the  shelves. 


Fig.  86. 


Ice  vault  and  closet. 
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There  should  be  small  openings  between  the  ice-box  and  the  closet 
to  promote  the  circulation  of  air.  There  may  also  be  a  pipe  con- 
necting with  a  flue  so  as  to  draw  in  a  current  of  air  from  the  ice 
through  the  refrigerator;  but  this  will  increase  the  melting  of  the 
ice,  which  is  geuerally  to  be  guarded  against.  Large  refrigeratino" 
vaults  are  sometimes  constructed  on  this  principle,  in  contact  with 
ice-houses,  a  few  bricks  being  left  out  near  the  bottom  of  the  par- 
tition between  them  ;  but  it  is  not  practicable  to  keep  large  quan- 
tities of  ice  under  tlie  pavement  in  the  city  from  season  to  season. 
A  large  bulk,  not  less  than  sixteen  feet  square  and  nearly  the  same 
depth,  is  considered  the  least  quantity  that  will  keep  well. 

The  Pharmaceutical  Laboratory,  erected  for  the  manufacture  of 
the  varied  products  of  our  art  in  large  quantities,  to  meet  an  ex- 
tensive wholesale  demand,  should  be  in  the  suburbs  or  manufactur- 
ing quarter  of  a  large  city,  or  in  some  readily  accessible  rural 
district ;  while  a  retail  or  dispensing  store  requires  a  location  either 
on  a  business  thoroughfare  where  it  can  attract  transient  custom, 
or  in  the  midst  of  the  dwellings  of  the  people ;  and  yet  in  some 
instances  these  two  are  so  far  combined  that  a  laboratory  of  con- 
siderable size  is  directly  attached  to  the  dispensing  store. 

This  work  is  not  written  for  the  very  few  whose  aim  is  to  devote 
themselves  to  manufacturing  pharmacy,  or  to  one  or  other  of  the 
numerous  specialties  into  which  it  is  divided,  so  much  as  for  the 
many  whose  chief  business  is  to  retail  medicines  over  the  counter, 
and  to  prepare  for  their  own  sales  the  numerous  ofiicinal  and  un- 
ofiicinal  preparations  prescribed  by  physicians  and  demanded  by 
the  public. 

A  comprehensive  treatise  on  manufacturing  pharmacy,  giving 
the  best  forms  of  apparatus  for  large  operations,  and  the  details  of 
the  numerous  processes,  with  reference  to  economy  and  perfect  suc- 
cess, is  a  desideratum  ;  but  it  would  pay  neither  the  author  nor  the 
publisher  for  the  great  labor  and  expense  it  would  involve,  because 
it  would  not  meet  an  extensive  demand. 

The  reader  will  be  more  profited  by  suggestions  as  to  the  arrange- 
ment of  an  apartment  for  producing  pharmaceutical  preparations 
in  such  quantities  as  are  demanded  by  a  dispensing  store.  The 
location  of  this  store  will  be  regulated  by  circumstances.  The  cellar 
has  been  already  I'eferred  to  as  readily  accessible  from  the  store, 
and  on  that  account  desirable ;  but  a  location  on  the  ground  floor 
is  in  all  respects  to  be  preferred,  and  the  top  story  is  the  next  in 
eligibility  ;  here  all  noxious  gases  and  the  disagreeable  vapoi-s  given 
off  in  evaporation  are  readily  dissipated  without  annoyance,  and 
in  case  of  accident  from  fire,  the  destruction  of  the  building  is  not 
so  imminent. 

In  the  event  of  locating  a  laboratory  up  staire,  it  should  have  a 
hatchway  and  tackle  for  the  conveyance  of  heavy  packages;  and 
if  steam  is  to  be  used  as  the  means  of  heating,  the  boiler  should  be 
located  in  the  cellar  or  on  the  ground  floor,  and  should  communi- 
cate with  the  laboratory  by  a  steam  pipe,  which,  with  the  water 
supply,  waste  pipe,  and  drip  from  the  evaporating  pans,  should  run 
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inside  the  walls  or  up  and  down  a  warm  air  flue,  so  as  to  avoid 
the  dano-er  of  freezing  in  winter.  The  floor  should  be  covered 
by  tile  or  slate  set  in  cement,  and  should  slope  m  the  direction  ot 
the  corner  in  which  the  waste  pipe  takes  its  origin ;  here  a  sink 
may  be  let  into  the  floor  to  collect  the  drippings.  The  laboratory 
may  contain  a  kitchen  range  set  in  the  chimney,  with  a  water- 
back  which,  in  the  absence  of  a  steam  boiler  in  the  cellar,  will 
o-ive  'a  limited  supply  of  hot  water  for  use  wherever  needed.  To 
the  store  itself  such  a  range  is  a  useful  addition,  provided  there 
is  room  to  locate  it  out  of  sight  of  customers  and  in  connection 
with  a  good  flue.    Fig.  87  shows  a  good  range  for  pharmaceutical 

Fis.  87. 
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Bange  for  store  and  laboratory. 


Stove  for  similar  uses. 


purposes.  It  furnishes  accommodation  for  two  vessels  the  con- 
tents of  which  can  be  kept  boiling  rapidly,  while  four  others  can 
be  heated  to  diti'erent  temperatures ;  the  ovens  at  either  side  will 
enable  the  operator  to  desiccate  articles  at  the  same  time.  In  the 
absence  of  a  kitchen  range,  a  cooking  stove  will  serve  a  good  pur- 
pose, and  may  be  arranged  as  shown  in  Fig.  88.  The  top  will 
accommodate  four  vessels  at  one  time,  and  in  the  oven  a  number 
of  articles  may  be  gradually  dried  ;  a  sand-bath  can  be  readily 
attached  to  this  by  causing  the  smoke  and  products  of  combustion 
to  traverse  a  flat  iron  pipe  before  reaching  the  chimney;  upon  the 
upper  side  of  this  pipe  a  flange  is  turned  up  an  inch  or  two  all 
around,  in  which  B[>'dce  the  sand  is  to  be  placed. 

Although  it  is  undesirable  that  the  laboratory  should  be  used  for 
general  storage,  yet  most  of  the  substances  to  be  employed  in  mak- 
ing the  various  preparations  should  be  near  at  hand.  If  practica- 
ble, a  store-room  should  adjoin  the  laboratory  and  communicate 
with  it  by  a  door,  otherwise  the  wall  on  at  least  one  side  sliould  be 
lined  with  shelves  of  sufiicient  width  and  at  such  distances  apai-t 
as  to  admit  of  2  gall.,  1  gall.,  and  i  gall,  bottles,  demijohns,  tin 
cans,  and  stoneware  jars,  containing  the  leading  articles  demanded 
in  the  course  of  the'  manufacturing  processes.  The  products  will 
mostly  be  stored  in  the  cellar  when  completed,  and  the  alcohol 
sup[)ly,  wliere  received  in  barrels,  may  be  emptied  into  cans  and 
apportioned  between  the  cellar  and  laboratory.  The  alcohol  dis- 
tillates collected  in  the  process  of  concentration  of  extracts  and 
fluid  extracts,  suited  only  to  the  same  use  again,  will  each  need  a 
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separate  can  or  bottle.  If  the  cheap  mineral  acids,  ammonia,  or 
glycerine  are  purchased  in  carboys,  they  may  be  placed  under  the 
shelving  on  a  platform  elevated  about  fifteen  inches  from  the  floor. 
A  barrel  of  sugar  will  be  needed,  and  should  have  an  appropriate 
place  allotted  to  it.  Besides  a  counter  like  that  already  figured  on 
page  38  (which  may  be  greatly  extended),  there  should  be  one  for 
weighing,  on  which  the  laboratory  scales  should  be  kept.  Pro- 
cesses in  which  fluids  are  used,  should  be  separated  from  those  re- 
quiring perfect  dryness;  in  fact,  the  folding  of  Seidlitz  powders, 
the  putting  up  of  toilet  powders  and  dentifrices,  and  similar  opera- 
•tions,  which  are  largely  pursued  in  some  stores,  are  unsuited  to  the 
laboratory. 

Heavy  percolators  should  stand  on  separate  frames,  and  be  sup- 
ported b}^  iron  bolts  fastened  firmly  to  the  sides  and  resting  in 
holes  in  the  frames,  just  high,  enough  to  allow  of  conveniently 

packing  them,  with  room  to  draw  off  the 
percolate  below.  This  permits  their  being 
inverted  when  the  percolation  is  complete. 
A  large  box,  suitable  for  convenient  remo- 
val, should  be  always  at  hand  for  the  re- 
ception of  debris,  which  will  rapidly  accu- 
mulate; into  this  the  ashes  and  sweepings 
may  be  thrown;  and  a  separate  barrel  for 
broken  glass  will  bring  a  small  revenue. 

Fig.  89  shows  a  carboy  and  sijihon 
arrangement  invented  by  Chas.  Bullock, 
of  Philadelphia,  for  drawing  ofi'  acids, 
ammonia,  and  other  liquids. 

This  arrangement  consists  of  a  cap  of 
stout  sheet  caoutchouc  with  two  apertures,  which  are  prolonged 
into  small  tubes,  one  of  a  size  sufficient  to  permit  the  siphon  tube  to 
pass.  The  other,  through  which  a  small  tube  passes  a  few  inches 
into  the  neck  of  the  carboy,  is  smaller.  The  cap  is  fastened  air- 
tight around  both  the  tubes,  and  covers  the  outside  of  the  neck  of 
the  carboy,  around  which  it  also  is  fastened  airtight.  Upon  blow- 
ing steadily  into  the  small  tube,  a  pressure  is  exerted  on  the  surface 
of  the  liquid,  and  it  finds  exit  through  the  siphon,  which  continues 
in  action  until  stopped  by  some  appropriate  cause. 


Carboy  siphon. 


PART  11. 


CHAPTER  1. 

ON  PHARMACOPCEIAS. 

Ever  since  medicine  has  been  cultivated  as  a  liberal  profession, 
tbe  necessity  bas  been  increasingly  recognized  of  definite  and 
autlioritative  standards  to  regulate  tbe  strength  and  purity  of 
medicines;  hence  tbe  adoption  of  Pharmacopoeias.  In  most  Euro- 
pean countries  the  Pharmacopoeias  have  the  authority  of  law,  being 
edited  by  learned  men  appointed  to  the  service  by  the  respective 
governments.  In  the  United  States,  where  the  State  and  national 
governments  interfere  but  little  with  professional  pursuits  further 
than  to  grant  acts  of  incorporation  to  organizations  representing  the 
several  professions,  the  Pharmacopoeia  originates  with  the  medical 
and  pharmaceutical  colleges.  Although  each  country  possessing  a 
Pharmacopoeia  properly  gives  preference  to  its  own,  the  mixed 
character  of  the  floating  population  in  all  countries  requires  some 
acquaintance  on  the  pail  of  well-educated  pharmacists  with  the 
officinal  standards  of  other  countries.  A  Universal  Pharmacopoeia 
is  a  compendium  of  all  the  Pharmacopseias  for  comparison  and  refer- 
ence to  formulas  and  synonyms.  The  last  issued  is  that  of  Jourdan, 
published  in  Paris,  1828.  In  it  are  formulas  from  more  than  thirty 
Pliarmacopoeias,  nearly  all  of  which  are  national,  a  few  only  being 
limited  to  military  or  hospital  purposes.  Some  of  these  have  since 
been  consolidated,  as  the  London,  Edinburgh,  and  Dublin  into  the 
British.  The  more  important  of  those  existing,  omitting  these 
three,  are  given  in  the  following  list,  with  their  dates: — 


List  of  Pharmacopoeias. 

The  Pharmacopoeins  denoted  by  the  asterisk  *  have  been  superseded  by  the  German. 

PyiarmacopoDia  Austriaca   Vienna. 

1702.    Pharmacopoeia  Amstelodamensis  Nova  ....  Amsterdam. 

1850.    Pharmacopceia  ISatava   Amsterdam. 

18.59.    Pharmacopoeia  Bavarica   Munich* 

18.56.    Pharmacopeia  Helpica   La  Jlayc. 

1868.    Pharmacopoeia  Danica   Copenhapon. 

1777.    Dispensatoriiim  Phannaceuticum  Brnnsvicence   .  Brunswick.* 

Pharmacopoeia  Jlispana   Madrid. 

1866.    Codex  Medicaniontarius  sive  Pharmacopoeia  Gal- 

lica   Paris. 

(  G3  ) 
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1825.  Pharmacopccia  Ferrarese   Padua. 

1850.    Pharmacopoeia  Fennica   Abo. 

1791.    Pharmacopoeia  Fuldcnse   Frankfort  sur  le  Main.* 

1780.    Pharmacopoeia  Genevensis  (Swiss)   Genfeve. 

1804.    Pharmacopoeia  Pauperum  in  usum  Instituti  Cli- 

nica  Hambergensis.    (Not  iu  use.)   Hambourg. 

1831.    Pharmacopoeia  Hannoverana   Hanover.* 

1827.    Dispensatoriura  Electorale  Hessiacum    ....  Marbourg.* 
1794.    Dispensatorium  Lippiacum  genio  Moderno  Ac- 

conimodatum   Lenigo.* 

1801.    Pharmacopoeia  Oldeubergica   Oldenbourg.* 

1826.  Pharmacopoeia  Lusitauica   Lisboiuie. 

1764.    Dispensatorium  Medico  Pharmaceuticum  Palati- 

natus   Manheim.* 

1817.    Pharmacopoeia  Regni  PoloniiE   Varsovie.* 

1822.    Pliarmacopoeia  Castrensis  Borussica   Koenigsburg.* 

1862.    Pharmacopoeia  Borussica   Berlin.* 

Pharmacopceia  Rossica   St.  Petersburg. 

1837.    Pharmacopoeia  Saxonica   Dresden.* 

1773.    Pharmacopoeia  Sardoa   Turin. 

Pharmacopceia  Suecica  ;    .    .  Stockholm. 

1847.    Pharmacopoeia  Wurtembergica   Stnttgard.* 

1796.    Pharmacopoeia  Herbipolitana   "Wurzbourg.* 

1815.    Pharmacopoeia  in  usum  Noiscomii  Militaris  Wurz- 

burgensis   "Wurzbourg. 

1870.    Pharmacopoeia  Norwegica   Christiania. 

1872.    Pharmacopoeia  Helvetica  

1872.    Pharmacopoeia  Germanica   Berlin. 


The  mere  enumeration  of  the  different  Pharmacopoeias  will  show 
the  great  necessity  there  exists  for  one  which  shall  have  a  quasi 
legal  authority  in  a  country  the  jjopulation  of  which  is  so  mixed 
as  that  of  the  United  States,  and  it  also  demonstrates  the  impos- 
sibility of  having  all  the  formulas  of  the  various  Pharmacopoeias 
consolidated  into  one  for  ourselves.  The  Pharmacopcsia  is  not 
to  be  looked  to  as  a  guide  to  novelties  in  Pharmacy,  but  as  an 
authoritative  rule  by  which  to  prepare  those  remedies  which  time 
and  experience  of  the  medical  and  pharmaceutical  professions  have 
determ/ined  to  be  of  such  utility  as  to  deserve  a  place  in  the  national 
code  of  medical  formulre. 

The  origin  and  manner  in  which  our  own  Pharmacopoeia  was 
brought  into  notice  are  now  so  well  known  that  any  history  is 
unnecessary;  it  is  only  proper  to  say  that  the  national  convention, 
which  authorizes  its  issue,  provides  for  a  stated  (decennial)  revision 
of  it,  thus  enabling  the  professions  interested  to  have  a  definite 
time  to  report  their  varied  experience  with  the  formulas  already 
authorized,  and  to  prepare  new  ones  when  tbey  feel  that  such  are 
required,  either  by  the  ftiilure  of  the  old  ones  or  the  omission  of 
such  as  had  not  been  sufficiently  proven  to  be  useful. 

The  Pharmacopceia!  Convention  of  1860  contained  delegates  from 
Medical  and  Pharmaceutical  organizations  in  seven  States  and  the 
District  of  Columbia,  and  from^the  army  and  navy  of  the  United 
States.  Its  sessions  were  held  in  Washington,  and  the  Committee 
of  Revision  of  Publication,  which  contained  a  majority  of  prac- 
tical pharmacists,  met  as  heretofore  iu  Philadelphia.    The  fourth 
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decennial  revision  was  not  completed  till  the  summer  of  1863,  when 
the  Pharmacopeia  was  published ;  the  lust  revision  of  this  Text 
Book,  in  part  a  commentary  upon  it,  was  immediately  matured  and 
put  to  press.  Allusion  has  been  made  to  the  U.  S.  Disioensatory  as 
having  contributed  largely  to  the  establishment  of  the  authority  of 
our  national  standard,  \vhile  it  has  promoted  the  difl'usion  of  medi- 
cal and  pharmaceutical  knowledge.  It  remains  to  define  the  com- 
parative utility  of  the  Pharmacopoeia  and  Dispensatory,  especially 
as  so  many  students  confound  the  two  works  with  each  other. 
Every  physician  who  practises  pharmacy,  as  most  country  practi- 
tioners do,  and  every  druggist  and  apothecary,  should  possess  a 
copy  of  each  of  these  works ;  the  Pharmacopeia  for  use  as  a  guide- 
book in  making  officinal  preparations,  and  the  Dispensatory  for 
reference  as  an  encyclopedia  of  materia  medica,  therapeutics,  and 
pharmacy. 

The  conciseness  and  brevity  of  the  Pharmacopeia,  the  clear  and 
conspicuous  type,  and  the  absence  of  unnecessary  detail  adapt  it 
especially  to  the  purpose  of  indicating  the  ingredients,  the  pro- 
portions, and  the  mode  of  putting  up  the  officinal  preparations. 
Liability  to  mistakes  is  greatly  lessened  by  the  clearness  and  accu- 
racy of  a  recipe,  which  should  always  be  open  before  the  operator, 
and  should  be  continually  consulted  in  the  course  of  his  manipu- 
lations. 

It  will  be  in  place  to  explain,  in  this  connection,  the  use  of  the 
term  Officinal  in  this  work.  While  by  some  this  word  is  meant  to 
apply  to  all  permanent  prepai^ations,  b}^  others  it  has  an  ajDplication 
to  those  only  which  are  spoken  of  in  the  Dispensatory  or  in  foreign 
Pharmacopoeias.  In  this  work  the  use  of  the  term  is  restricted  to 
drugs  and  preparations  mentioned  in  the  U.  S.  Pharmacopeia,  and 
I  have  distinguished  these  throughout  the  work  from  such  as  are 
omitted  from  that  standard  ;  this  is  the  only  limit  of  the  term 
officinal  which  renders  it  definite  and  precise,  and  with  this  mean- 
ing it  certainly  is  most  useful  in  a  work  like  the  present. 

The  PharmacoiDoeias  of  London,  Edinburgh,  and  Dublin,  which 
were  formerly  much  used  in  this  country,  and  constituted  the 
standards  for  the  British  empire,  have  been  superseded  by  one  con- 
solidated British  Pharmacopeia,  and  it  was  the  design  in  the  third 
edition  of  this  work  to  introduce  all  the  formulae  of  that,  together 
with  our  own ;  the  long  delay  in  the  revision,  consequent  on  the 
disagreement  on  the  vexed  question  of  weights  and  measures,  has 
prevented  this,  and  somewhat  limited  the  sphere  of  the  last  edition. 
Many  of  the  formulas  of  this  Pharmacopoeia  and  its  various  direc- 
tions are  enibodied  in  this  edition,  and  where  change  has  been  made 
it  will  be  noted. 

Some  idea  of  the  plan  of  the  U.  S.  Pharmacopoeia,  and  especially 
of  the  principles  of  nomenclature  adopted  in  it,  may  be  drawn  from 
the  following  selections  from  the  preface  of  the  edition  of  1850 : — 

"The  contents  of  the  work  are  arranged  in  the  two  divisions  of 
Materia  Medica  and  Preparations;  the  former  enumerating  and 
defining  medicines  as  they  are  derived  from  nature,  or  furnished  by 
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the  manufacturer,  the  latter  containing  formulae,  or  rules,  by  which 
they  are  prepared  for  use. 

"  Both  in  the  Materia  Medica  and  the  Preparations,  the  alpha- 
betical arrangement  has  been  adopted.  In  a  work  intended  not 
for  regular  perusal  but  for  occasional  reference,  it  has  the  great 
merit  of  convenience.  It  has,  moreover,  the  advantage  that,  making 
no  claim  to  scientific  classification,  it  is  not  liable  to  the  charge 
of  failure,  so  often  and  so  justly  urged  against  more  ambitious 
systems. 

"  The  Pharmacopoeia  was  originally  published  both  in  the  Latin 
and  English  languages.  This  was,  at  the  time,  an  innovation  upon 
general  usage  ;  as  codes  of  this  kind  had  been  almost  always  issued 
by  the  dignified  bodies  from  which  they  emanated  exclusively  in 
the  Latin,  which  was  considered  as  the  language  of  science.  In 
the  revision  of  1840,  the  Latin  was  dropped ;  as  it  did  not  ofter 
advantages  equivalent  to  the  trouble  of  adapting  a  dead  language 
to  facts  and  processes  for  which  it  had  no  terms,  and  to  the  double 
cost  of  the  work  which  it  occasioned.  The  Latin  names,  however, 
of  the  medicines  and  preparations  have  been  retained,  and  they 
are  still  generally,  and  often  very  conveniently,  used  in  prescriptions  ; 
and  it  is  desirable  that  medicines  should  have  designations  by 
which  they  may  be  recognized  in  all  civilized  countries. 

"The  system  of  nomenclature  of  the  Pharmacopoeia  of  the  United 
States  is  one  of  its  chief  merits.  Adopted  at  a  period  when  it  was 
without  example  in  other  works  of  the  kind,  and  improved  with 
each  successive  revision,  it  now  prevails  to  a  considerable  extent  in 
all  the  Pharmaceutical  codes  recognized  where  our  vernacular  tongue 
is  spoken.  Its  aim  is  to  be  simple,  expressive,  distinctive,  and  con- 
venient. In  I'elatiou  to  medicines  of  vegetable  origin,  it  adopts 
for  those  which  have  been  long  and  well  known,  the  names  by  which 
they  have  at  all  times  been  recognized,  and  which  have  withstood, 
and  will  no  doubt  continue  to  withstand,  all  the  mutations  of  science. 
In  this  category  are  such  titles  as  Ammoniaeiim,  Camjjhoi-a,  Galla, 
Opium,  Senna,  etc.  For  medicines  of  more  recent  origin,  which 
had  received  no  distinctive  officinal  designation,  it  takes  either  the 
generic  or  specific  title  of  the  plant  or  animal  from  which  the  medi- 
cine is  derived.  Thus,  we  have  the  generic  names  Anthemis  from 
Anthemis  nobilis,  Chimaphila  from  Chimaphila  umbellata,  JEupato- 
rium  from  Eupatorium  perfoliatum,  Gillenia  from  Gillenia  trifoliata, 
Lobelia  from  Lobelia  inflata,  etc. ;  and  the  specific  names.  Senega 
from  Polygala  senega,  Ser-pentaria  from  Aristolochia  serpentaria, 
Taraxacum  from  Leontodon  taraxacum  (now  Taraxacum  dens- 
leonis),  etc.  A  very  large  proportion  of  the  names  have  been 
formed  in  this  way ;  and  as  the  generic  or  specific  title  of  the  plant 
had  its  origin,  in  many  instances,  in  the  vernacular  name,  the  origi- 
nal designation  is  thus  fixed  and  perpetuated. 

"  When  it  happens  that  two  difl'erent  medicines  are  obtained  from 
different  species  of  the  same  genus,  it  becomes  necessary  to  adopt 
either  for  both,  the  whole  botanical  title  of  the  phints,  or  for  one 
of  them  the  generic  or  specific  name,  and  for  the  other  the  whole 
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name.  Thus  we  have  Cassia  Fistula  and  Cassia  Marilandica, 
Qucrcus  alba  and  Quercas  tindoria,  as  titles  both  for  the  plants  and 
their  medicinal  products ;  and,  in  the  case  of  the  different  species 
of  Gcntiana,  the  generic  name  Gentiana  for  the  product  of  G.  lutea, 
and  the  whole  name,  Gentiana  Catesbcei,  for  that  of  the  species  de- 
sio-nated  in  scientitic  arrangements.  When  different  parts  of  the 
same  plant  are  recognized  as  distinct  medicines,  they  are  designated 
by  attaching  to  the  generic  or  specific  title  the  name  of  the  part 
employed.  Thus  are  formed  the  names  Colchici  Radix  and  Colchici 
Semen  from  Colchicum  autumnale,  and  Stramonii  Folia,  Stramonii 
Radix,  and  Stramonii  Semen  from  Datura  Stramonium.  When 
these  names  become  established  in  pharmacy,  it  does  not  follow 
that  they  are  to  be  changed  with  the  changing  scientific  titles. 
On  the  contrary,  it  is  generally  best  to  retain  them,  unless,  by 
doing  so,  injurious  confusion  may  be  occasioned.  Thus  we  have 
Prunus  Virginiana  as  the  name  of  wild-cherry  bark,  though  the 
tree  from  which  it  is  derived  is  now  usually  designated  by  botanists 
as  Cerasus  serotina.  It  will  be  noticed  that  the  Latin  names  are 
generally  used  in  the  singular  number,  even  though  the  idea  of 
plurality  may  be  essentially  connected  with  the  medicine.  Thus, 
Cantharis,  Caryophyllus,  Ficus,  Galla,  Limon,  etc.  are  used  instead 
of  the  plural  of  these  terms  respectively ;  and,  in  reference  to  the 
names  derived  from  the  part  of  the  plant  employed,  the  same  plan 
is  mostly  followed,  as  in  the  case  of  Stramonii  Semen,  Colchici 
Semen,  etc.  In  this  the  example  of  the  Iloman  medical  writers, 
particularly  of  Celsus,  has  been  followed. 

"  In  the  use  of  English  names,  it  is  not  deemed  necessary  that 
they  should  be  literal  translations  of  the  Latin  terms ;  but  that  title 
is  preferred  which  custom  and  the  genius  of  the  language  seem  to 
sanction.  Thus,  the  English  name  corresponding  to  Liniim  is  not 
flax,  but  Flaxseed ;  and,  on  the  same  principle,  Foenicidum  is  called 
Fennel-seed;  Ulmus,  Slippery  Elm  Bark;  Glycyrrhiza,  Liquorice 
Root,  etc.  ^  Nor  are  the  English  names  always  in  the  same  number 
as  the  Latin.  We  may  correctly  say,  Caryophyllus,  Galla,  Primum, 
and  Rosa;  but  the  genius  of  our  language  requires  that  we  should 
translate  these  terms  Cloves,  Galls,  Prunes,  and  Roses. 

"  The  plan  of  nomenclature  in  relation  to  medicines  of  mineral 
origin  is  to  give  the  proper  scientitic  name,  when  convenience  or 
some  higher  principle  does  not  call  for  a  deviation  from  that  rule. 
Hence,  the  names  of  most  mineral  medicines  are  in  strict  accord- 
ance with  existing  scientific  usage.  But,  in  some  instances,  short 
and  old  established  names  are  preferred  to  the  scientific,  especially 
when  these  happen  to  be  somewhat  unwieldy.  Thus,  Alumen, 
Calamina,  and  Creta  have  been  preferred  to  the  chemical  names 
Alumince  et  Potassce  Sulphas,  Zinci,  Carbonas  Impurus,  and  Calcis 
Carbonas  Mollis.  In  other  instances  the  chemical  designation  is 
more  or  less  unsettled,  or  the  composition  of  the  substance  has  not 
been  decisively  determined.  In  such  cases,  either  an  old  name  is 
retained,  as  Acidum  Muriaticum  instead  of  either  Acidum  Pfydro- 
chloricum  or  Acidum  Chlorohydricum ;  or  some  name  is  preferred 
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generally  expressive  of  the  composition  without  aiming  at  chemical 
accuracy,  as  Calx  Chlorinata,  taken  from  the  London  Pharmacoj)oeia, 
and  Ferrmn  Ammoniaium. 

. "  In  other  cases,  it  is  considered  safest  to  designate  very  active 
medicines,  which,  if  their  strict  chemical  titles  were  used,  might  be 
dangerously  confounded,  by  names  which,  though  upon  the  chemical 
basis,  have  some  epithet  attached  expressive  of  their  distinctive 
character,  as  mild  chloride  of  mercury  and  corrosive  chloride  of 
mercury,  instead  of  protochloride  of  mercury  and  bichloride  of  mercury. 
Sometimes,  for  convenience  sake,  when  no  risk  of  confusion  can 
possibly  arise,  names  are  adopted  sufficiently  expressive  of  the  nature 
of  the  substance,  though  not  precisely  so ;  as  sulphate  of  iron  instead 
of  sidphate  of  ijrotoxide  of  iron,  hydrated  oxide  of  iron  instead  of 
hydrated  sesquioxide  of  iron,  etc.  If  any  part  of  the  nomenclature 
of  mineral  bodies  should  seem  at  first  sio-ht  somewhat  incong-ruous, 
it  will  be  found  to  have  been  adopted  in  accordance  with  some  one 
of  the  principles  here  stated,  or  in  some  other  way  to  have  the  ad- 
vantage of  convenience  or  utility.  JSTot  a  single  name  has  been 
iriven  or  retained  without  careful  consideration." 

The  nomenclature  of  the  last  edition  of  our  Pharmacopeia  has 
been  changed  somewhat,  to  render  it  more  consistent  with  itself 
and  more  in  accordance  with  the  progress  of  chemical  teachings. 
Formerly  it  was  the  usage  of  the  Pharmacopoeia  to  allude  to  sid- 
phate of  Ijrotoxide  of  iron  as  ferri  sulphas,  while  the  corresponding 
salt  of  sodium  or  potassium  was  termed  sidphate  of  soda  or  sulphate 
of  potassa,  a  distinction  perfectly  recognized  by  chemists  a  few  years 
ago,  but  now  the  term  used  is  sulphate  of  jjotussium  or  sodium  ;  this 
method  has  the  advantage  of  uniformity,  and  does  not  attempt  to 
define  the  mode  of  combination  at  all,  and  so  may  be  considered 
more  permanent  than  a  method  which  attempted  to  decide  what  dif- 
ferent and  equally  good  authorities  considered  unsettled  questions. 

"  "When  the  officinal  names  of  particular  medicines  may  be  sup- 
posed not  to  have  yet  become  universally  known,  and  the  old  names 
are  still  extensively  used,  the  latter  are  given  as  synonymes  in  a 
subordinate  type  and  position  ;  and  those  officinal  titles  which  have 
been  superseded  by  others  adopted  at  the  present  revision,  are 
inserted  beneath,  with  a  reference  to  the  Pharmacopoeia  of  1860 
[in  the  last  edition]. 

"  To  one  familiar  with  the  British  Pharmacopoeias,  it  will  be 
obvious  that,  in  the  preparation  of  our  own,  many  of  the  processes 
have  been  taken  from  them  with  little  alteration.  This  has  been 
done  advisedly." 

It  is  of  the  highest  importance  that  medicines  having  the  same 
name  should  have  the  same  composition;  and  as  British  works  on 
medicine  are  much  used  in  this  country,  it  would  lead  to  never- 
endino-  confusion  if  the  substances  they  refer  to  by  name  should 
differ^materiallv  from  those  known  by  similar  names  with  us.  It 
has,  therefore,  been  a  general  aim  to  bring  our  pharrnacy  into  as 
near  a  correspondence  as  possible  with  that  of  Great  Britain ;  but 
in  all  cases  in  which  a  greater  purity  or  efficiency  m  the  medicine, 
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or  greater  convenience  and  economy  in  the  process,  or  any  peculi- 
arity in  tlie  relation  of  the  preparation  to  our  own  circumstances 
and  wants,  called  for  devuition  from  the  British  standards,  modified 
or  wholly  original  processes  have  been  adopted. 

In  the"United  States  the  Pharraacopceiaa  used  in  addition  to  our 
own  are  the  British,  Prussian,  and  French.  The  last  two  are  used 
principally  in  the  shops  of  German  apoiJieka^,  to  which  the  nume- 
rous Gern)an  citizens  naturally  resort,  and  in  the  French  phai'ma- 
cies,  of  which  there  is  usually  one  or  more  in  each  large  city. 

At  the  date  of  the  present  revision  of  this  work,  the  last  edition 
of  the  British  Pharmacopoeia  bears  date  1867,  of  the  Prussian 
(Pharmacopoiia  Borussica),  1862,  of  the  French  (the  Codex),  1872, 
the  latter  being  now  under  revision.  The  United  States  Pharma- 
copoeia has  just  been  issued  for  the  sixth  time.  The  convention 
wdiich  met  in  Washington  in  May,  1870,  appointed  a  committee 
of  revision,  which,  having  met  at  intervals  for  nearly  two  years, 
and  subjected  the  work  of  their  predecessors  and  of  the  several 
colleges,  which  prepared  preliminary  repiorts,  to  a  thorough  revis- 
ion, have  issued  the  result  in  a  volume  of  383  pages,  which  is  of 
authority  for  the  next  decade. 

In  the  original  and  subsequent  revisions  of  the  present  work, 
the  object  of  supplying  to  physicians  and  pharmacists  a  more  fre- 
quent and  less  restricted  view  of  the  progress  of  phaimiacy,  in 
connection  with  a  practical  treatise  upon  the  science  and  art  of 
p^harmacy,  has  been  attempted;  in  the  present  edition  most  of  the 
working  formulas  of  the  Plprmacopoeia  of  1870  are  introduced,  to- 
gether with  a  large  number  of  unofficinal  and  extemporaneous 
formulas  and  prescriptions. 


CHAPTER  II. 

ON  WEIGHTS  AND  MEASURES  AND  SPECIFIC  GRAVITY. 

Metrology  embraces  the  science  of  detei-mining  the  bulk  or  ex- 
tension of  substances,  called  measurement,  their  gravitating  force, 
called  weight,  and  the  relation  of  these  to  each  other,  called  spe- 
cific gravity. 

In  the  present  essay  it  is  not  designed  to  enter  into  the  subject 
furtl  icr  than  is  necessary  to  the  student  of  medicine  and  pharmacy. 

"WEianTS  AND  Measures. — So  difficult  has  it  been  found  to 
modify  or  materially  alter  the  systetns  of  measurement  and  weight 
lianded  down  from  the  earliest  jintiquity,  jind  tenaciously  adliered 
to  by  the  mass  of  the  people,  and  so  inadequate  have  been  the 
efforts  of  the  British  crown  and  Parliiiment  to  supjily  proper  and 
invariable   standards,  that  the  present   Troy  and  Avoirdupois 
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weights  are  believed  to  be  even  less  perfect  and  consistent  with 
each  other  than  tlie  very  ancient  standards  from  which  they  were 
derived.  The  inconveniences  attendant  on  the  use  of  separate  sets 
of  weights  and  measures  for  ditterent  kinds  of  commodities  have 
probably  always  been  felt,  and  are  only  partial  13^  remedied  by 
adapting  these  to  one  common  unit  to  which  all  can  be  reduced. 
This  adaptation,  in  the  case  of  our  diflterent  standards,  is  through 
the  grain  or  unit  of  weight;  the  systems  of  Troy,  Apothecaries' 
and  Avoirdupois  weights,  and  of  Wine  measure,  are  all  readily 
compared  through  this  common  standard — the  grain. 

Troy  Weight  is  used  by  jewellers,  and  at  the  mints,  in  the  ex- 
change of  the  precious  metals.  Its  denominations  are  the  pound, 
ounce,  pennyweight  (=  24  grs.),  and  grain. 

Ajyotheearies'  Weight  is  used  by  apothecaries  and  physicians  in 
mixing  and  prescribing  medicines,  and  is  officinal  in  the  United 
States  PharmacopcEia.  The  denominations  of  the  apothecaries' 
weight  are  pounds,  ounces,  drachms  or  drams,  scruples,  and  grains. 
Its  pound,  ounce,  and  grain  correspond  with  the  Troy  weight. 

Avoirdupois  Weight  is  used  in  general  commerce,  and  by  apothe- 
caries in  their  strictly  commercial  transactions,  as  in  buying  and 
selling  medicines  without  the  prescription  of  a  physician,  and  also 
in  compounding  recipes  for  domestic  purposes  and  for  use  in  the 
arts.  As  at  present  used,  it  has  pounds,  ounces,  and  fractions  of 
the  ounce.    Its  hio-her  denominations  need  not  be  named. 

Decimal  Weight,  or  Metrical  System^ — By  the  use  of  a  decimal 
system  in  measuring,  which  corresponds  with  the  system  of  nota- 
tion universally  in  use,  the  calculations  for  reducing  one  denomi- 
nation of  the  old  systems  into  another  are  avoided,  the  decimal 
mark  being  all  that  it  is  necessary  to  adjust.  So  great  is  this  merit 
that  men  of  science  the  world  over  now  generally  adopt  it,  and  al- 
though neither  of  the  pharmacopoeias  in  use  in  the  United  States 
uses  it  in  their  formulas,  many  regard  its  incorporation  into  phar- 
macy as  only  a  question  of  time.  It  is  quite  necessary  to  the  un- 
derstanding of  modern  chemical  works  to  be  acquainted  Avith  this 
system. 

The  unit  of  length  in  the  metric  system  is  the  metre,  equal  to 
39.37  English  inches ;  this  is  an  arbitrary  length,  a  standard  metre 
having  been  prepared  by  authority  of  the  French  government,  and 
preserved  in  Paris,  from  which  all  copies  are  made  for  use. 

After  earnest  discussion  in  the  Committee  of  final  revision  and 
publication,  appointed  by  the  decennial  Pharmacopojial  Convention 
of  1870,  the  use  of  apothecaries'  ounce  has  been  continued  in  the 
United  States  Pharmacopoeia,  and  this  vexed  question  is  set  at  rest 
amono"  us  for  another  decade.  This  abandonment  of  the  pound 
and  the  use  of  the  new  officinal  word  troyoiince  remove  the  un- 
certainty formerly  pertaining  to  the  weights  directed  in  the  ofli- 
cinal  formulas,  though  the  distinction  between  the  oflicinal  and 
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commercial  weights  needs  to  be  kept  in  view  in  many  pharmaceu- 
tical processes. 

lu  the  General  Council  of  Medical  Education  and  Registration, 
to  which  the  Consolidated  British  Pharmacoiioeia  was  submitted  for 
adoption,  the  modification  of  the  previously  existing  weights,  in- 
volving a  change  in  the  value  of  the  grain,  which  had  been  adopted 
by  the  Pharm'acopcoia  Committee,  was  considered,  and  received  a 
most  decided  negative.  The  Council  resolved,  "That  the  weights 
used  in  the  British  PharmacopaDia  be  the  imperial  or  avoirdupois 
pound,  ounce,  and  grain;  and  that  the  terms 'drachm'  and  'scruple,' 
as  designating  specific  weight,  be  discontinued." 

The  British  Pharraacopceia  has  furnished  mnch  material  for  the 
present  edition  of  this  work,  and  numerous  formulas  are  inserted 
in  which  the  avoirdupois  or  commercial  weight  is  directed,  and 
when  this  is  intended  care  will  be  taken  to  indicate  it  in  the  text. 

A  knowledge  of  these  standards  and  their  relations  to  each  other 
— always  a  most  important  preliminary  item  in  the  study  of  Phar- 
macy— is  now  rendered  indispensable  by  the  fact  that  the  two 
Pharmacopoeias  used  in  this  country  and  in  Great  Britain  agree 
only  in  the  unit  of  each  system,  the  grain. 

In  the  following  tables  I  have  endeavored  to  display,  in  the 
simplest  and  most  comprehensive  manner,  the  value  of  each  de- 
nomination in  the  respective  weights,  and  the  relation  of  these  to 
each  other: — 

Table  of  the  U.  S.  F.  Apothecaries'  Weight. 

20  grains  =  9j  (one  scruple)  =  gr.  xx. 

60  grains  =  5j  (one  drachm)  =  911]    (3  scruples). 

480  grains  =  5j  (one  troyounce)  =  Jviij  (8  draehms). 

5760  grains  =  Bbj  (one  pound)  =  ^xij    (12  troyounces). 

Table  of  Avoirdupois  Weights. 

437.5  grains  =  1  oz.  (one  ounce). 

7000  grains  =  lib    (one  pound.  Com.)  =  16  oz. 

The  use  of  signs  is  here  seen  to  be  of  importance,  as  designating, 
when  correctly  used,  to  which  system  of  weights  the  particular  de- 
nomination refers;  thus,  Ij  means  480  grains;  while  one  oz.  means 
437.5  grains.  The  sign  for  designating  the  pound  is  not  so  distinc- 
tive; tbj  is  applied  equally  to  the  apothecaries'  pound,  5760  grains, 
and  to  the  avoirdupois  pound,  7000  grains. 

Com'parison  of  the  Apothecaries'  and  Avoirdupois  Weights. 

The  comparative  value  of  the  different  parallel  denominations  may 
be  thus  expressed: — 

The  apothecaries'  ounce  (troyounce)  contains  42J  grains  more  than 
the  commercial  The  pound  (§xij)  contains  1240  grains  less  than 
the  commercial. 
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The  apothecaries'  pound  contains  5xij ;  the  avoirdupois  pound 
16  oz. 

480  grains,  (Sj)    x  12  =  5760  grains,  Ifej,  U.  S.  P. 
437.5     "  (1  oz.)    X  16  =  7000     "    1  ib, -Commercial. 

To  the  pharmacist  who  manipulates  with  large  quantities  of 
drugs,  the  use  of  apothecaries'  weights  is  very  inconvenient,  and  a 
convenient  rule  for  converting  one  system  into  the  other  is  a  de- 
sideratum. The  following  is  the  simplest  rule  for  the  purpose  with 
which  I  am  acquainted,  and  gives  the  exact  result. 

To  convert  a  given  weight  troy  into  avoirdupois,  reduce  it  to 
ounces,  add  one-tenth,  divide  by  sixteen,  and  deduct  one  and  a 
quarter  grain  for  every  ounce  in  the  original  question;  the  answer 
will  be  in  avoirdupois  pounds,  thus: — 

124  -f  12.4  =  136.4  -^-16  — 155  grs.  =  8  ft.  8  oz.  20  grs. 

To  convert  avoirdupois  weight  to  troy,  reduce  to  ounces,  and 
multiply  the  number  of  ounces  by  .912,  and  from  the  result  deduct 
4.16  grains  for  every  pound  in  the  oi-iginal  question;  this  gives  the 
answer  in  troyounces: — 

24  ozs.  av.  X  .912 — 6.24  =  5xxi.  5vii. 


United  States  Coins. 

A  convenient  standard  by  which  to  test  weights  used  in  phar- 
macy is  furnished  by  the  legal  coins  issued  from  the  mint  of  the 
United  States.  Those  of  gold  are  to  be  preferred,  and  when  new 
will  rarely  be  found  to  vary  more  than  one-tenth  of  a  grain  from 
the  following  weights: — 

Double  Eagle,  $20  00,  weighs  .516  grs.  Quarter  Eagle,  $2  50,  weighs  64.5  grs. 
Eagle,  10  00,     "  '   258     "     Three  Dollar,      3  00,     "     77.4  " 

Half  Eagle,         5  00,     "      129     "     One  Dollar,         1  00,     "     25.8  " 

Weights. — The  balance,  or  scale,  is  of  course  indispensable  to  the 
idea  of  metrology,  and  the  possession  of  masses  of  previously  as- 
certained gravitating  force,  called  weights,  is  equally  necessary. 
Scales  are  of  various  styles,  although,  for  use  in  pharmacy,  the 
kinds  figured  in  a  former  chapter  among  the  necessary  implements 


Fig.  90. 


Series  of  apothecaries'  or  cup  weiglits. 


for  furnishing  the  physician's  office,  answer  every  purpose.  In  this 
place,  it  will  be  proper  to  call  attention  especially  to  the  usual 
forms  of  loeiqhts  of  the  different  systems.  The  apothecaries'  weights 
are  invariably,  for  all  denominations,  made  of  brass  or  copper.  The 
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rig.  91. 


Oommercial  or  avoir- 
dupois weights. 


larger  weights  come  in  the  cup  form,  as  shown  in  Fig.  90.  _  Each 
cup  is  equal  to  the  sum  of  all  those  which  tit  in  it,  or  is  twice  the 
sum  of  the  next  smaller.  These  weights  are  expensive,  and,  un- 
fortunately, too  little  used  by  physicians,  and  even  by  some  apothe- 
caries. The  small  weights  which  accompany  the 
box  scales,  and  figured  in  a  former  chapter,  are 
used  for  all  denominations  up  to  two  drucliras, 
and  then  the  common  commercial  or  avoirdupois 
weights,  which  are  cheaper  than  the  brass  cup 
weights,  are  frequently  brought  into  use. 

These  are  usually  in  piles  of  iron,  brass,  or  zinc, 
of  the  form  shown  in  the  annexed  figure,  each 
weight  being  half  that  of  the  one  below  it.  In  a 
larae  number  of  processes,  officinal  in  the  U.  S. 
Pharniacopceia,  one  ounce  or  two  ounces  are 
ordered,  and  in  these  cases,  if  the  avoirdupois  weight  is  used,  a 
3j  ''ind.  Sf'S  weight  must  be  added  from  the  small  set.  In 
the  case  of  a  pound  being  ordered,  as  there  shown,  13  ounces  from 
the  pile,  and  a  5j  fi'om  the  small  set,  will  nearly  approximate  the 
required  weight. 

The  Decimal  System.. — The  attention  of  pharmacists  and  of 
commercial  men  has  recently  been  directed  to  the  subject  of  re- 
forming the  systems  of  weight  and  measurement  in  use  in  this 
country  and  in  England,  and  the  most  prominent  change  now  pro- 
posed is  the  entire  substitution  of  the  French  decimal  system  for 
all  those  now  in  use.  This  system  is  now  used  in  most  analytical 
laboratories  in  this  country,  and  throughout  Europe,  and  although 
its  adoption  for  the  purposes  of  trade  is,  as  yet,  considered  rather 
chimerical,  yet  it  is  worthy  of  careful  study,  and  as  it  is  so  useful 
to  all  who  pursue  chemistry  and  pharmacy,  the  following  table  is 
inserted. 


Coinparative  Table  of  Decimal  with  Avoirdupois  and  Apothecaries' 

Weights. 


Namks. 

Equivalent  in 
Grammes. 

Equivalent  in 
Grains. 

Equivalent  in 
Avo'ilup's  Weight. 

Equivalent  in 
Apothe'3  Weight. 

Milligramme     .  . 
Centigramme    .  . 
Decigramme      .  . 
Gramme  .... 
Decagramme     .  . 
Hectogramme    .  . 
*Kilogramme    .  . 
Myriagramme   .  . 

.001 
.01 

.1 

1 

10 
100 
1000 
10000 

.0154 
.1543 
1.5434 
15.4340 
154.3402 
1543.4023 
15434.0234 
154340.2344 

lb,     oz,  gr. 

Oi  45 
3^  12.1.52 
2    .3^  12.173 
22    OJ  12 

lb.  oz.  dr.  gr. 

1.5 

15.4 
2  34.0 
3    1  43.0 
2    8    1  14 
2G    9    4  20 

The  starting  point  of  this  system,  the  metre,  was  supposed  to  be 
the  one  ten-millionth  part  of  the  quadrature  of  the  earth's  circum- 


*  Abbreviated  Kilo. 
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ference  around  the  poles,  and  this  was  selected  as  being  a  natural 
and  invariable  standard  from  which  to  take  a  measure;  the  highest 
autliorities  have,  however,  shown  this  assumption  of  accuracy  to 
be  fallacious,  and  consequently  not  more  worthy  of  regard  than 
any  other  standard  that  might  have  been  selected.  The  metre  has 
been  subdivided  into  decimetres,  centimetres,  and  millimetres.  A 
cubic  decimetre  is  called  a  litre,  and  this  is  the  unit  of  measures 
of  capacity.  It  contains  rather  more  than  a  quart.  In  order  to 
obtain  a  unit  of  weight,  a  cubic  centimetre  of  distilled  water  is 
weighed  at  the  temperature  of  4°  Centigrade  (39.2°  F.),  and  is 
called  a  gramme.  It  is  equal  to  15.434  grains.  The  gramme  is 
divided,  as  is  shown  in  the  table  below,  into  tenths,  hundredths, 
and  thousandths,  and  multiplied  in  the  same  ratio,  with  names 
corresponding  to  the  weights  contained  in  the  table. 

The  apothecaries'  weight  of  other  civilized  countries  is  sub- 
divided similarly  to  our  own,  though  the  value  of  the  different 
denominations  varies  considerably,  as  will  be  seen  from  the  an- 
nexed table. 

In  Portugal,  Spain,  and  Italy,  all  the  subdivisions  of  the  pound 
correspond  to  ours,  except  the  scruple,  which  contains  24  grains, 
thus  making  the  pound  6912  grains,  one-fifth  more  in  number 
than  the  troy  grains  contained  in  a  troy  pound.  The  medicinal 
weight  of  France  is  the  gramme,  and  for  an  account  of  the  weight 
about  to  become  the  standard  in  tl:e  German  ZoUverein,  we  refer 
to  a  notice  in  the  Ainer.  Journ.  of  Phcmn.,  1859,  p.  207.  The  H'u- 
remberg  weight  is  the  legal  standard  in  Denmark,  Norway,  Sweden, 
Russia,  and  in  nearly  all  the  German  States,  with  the  exception 
of  Austria,  Prussia,  Saxony,  and  Bavaria ;  but  its  value  varies  in 
the  difl'erent  countries  between  357.845  and  357.567  grammes,  and 
is  still  less  in  Sweden.  In  the  following  table  the  pound  is  com- 
pared with  grammes,  and  the  difiereut  medicinal  grains  with  the 
troy  grai)i : — 


1  ft)  German  Zollverein 
"  Austria 

'■'  Holland,  Belgium,  ] 
Switzerland  j 
"  England  and  U.  S. 
"  Bavaria,  Greece 
"  Eussia,  Norway, 

Frankfort-on-tlae 

Main 

"  Deiiinark,Holstein, 
Hessia,  Wurtem- 
berg 

"  Hamburg 

"  Baden,  ITanover, 
Oldenburg 

"  Berne 

"  Sweden 

"  Prussia,  Saxony, 

"  Rome 

"  Spain 

"  Portugal 


=  500.  gram. 
=  720.009  " 

=  37.5.000  " 

=  373.246  " 
=  3G0. 

=  357.845  " 


=  357.664  " 


"1  = 


357.629  " 

357.567  " 

356.578  " 

35G.227  " 

350.783  " 

339.161  " 

345.072  " 

344.190  " 


1  korn  =  0.259  Troygrs. 
1  grain  ==  1.127 

"     =  1.005 


=  .0166  gram. 
=  .0729  '• 

=  .0651  " 


=  1. 

=  .965 

=  .959 

=  .959 

=  .959 

=  .959 

=  .955 

=  .954 

=  .940 

=  .785 

=  .770 

=  .769 


=  .0648 
=  .0625 

=  .0625 


=  .0621 

=  .0621 

=  .0621 

=  .0679 
=  .0618 
=  .0609 
=  .0491 
=  .0499 
=  .0498 
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Pleasures  of  capacity  are  used  for  liquids,  and,  in  the  higher  de- 
nominations, for  corn  and  the  cereal  grains ;  but  the  only  table  of 
those  we  need  at  present  is  that  employed  in  medicine,  called  Wine 
Measure.  The  unit  of  this  system  is  called  a  minim^  and  is  equal 
to  about  .95  of  a  grain  of  pure  water  at  60°  F. 

Table  of  the  Wine  Measure.    U.  S.  P. 

60  minims  are  one  fiuidrachm. 

8  iiuidraclims  are  one  fluidouuce. 
16  fiuidounces  are  one  pint. 

2  pints  are  one  quart. 

4  quarts  are  one  gallon. 

Or  thus : — 

Minims.  Grains  of  water. 

60  =  fSj  (one  fiuidrachm)  =  nt  ]x  =  56.9 

480  =  f sj  (one  fiuidounce)  =  fjviij  =  455.7 

7,680  =  Oj  (one  pint)  =  tlxvj  =  7,291.2 

61,440  =  Cong,  j  (one  gallon)       =  Oviij  =  58,328.8 

Besides  the  discrepancy  occasioned  by  the  minim  not  being 
equal  to  one  grain  of  the  natui'al  liquid  standard,  it  will  be  per- 
ceived at  once  that  a  wide  variation  exists  in  the  denominations 
above  an  ounce.  The  fiuidounce  contains  480  minims,  as  the 
apothecaries'  ounce  contains  that  number  of  grains;  but  in  the 
pint  are  16  fiuidounces,  Avhile  the  cori-esponding  pound  contains 
only  12  ounces.  Fi'om  these  causes,  the  adjustment  of  proportions 
of  solids  to  liquids,  when  accuracy  is  requii-ed,  is  a  matter  of  no 
little  calculation. 

In  England  this  system  of  measures  has  been  revived  of  latter 
years,  so  as  to  bring  about  a  close  relation  between  the  solid  com- 
mercial ounce  and  the  fiuidounce.  In  the  Imperial  measure,  the 
miniiu  is  equal  to  .91  of  a  grain,  and  it  is  multiplied  as  follows: — 

Imperial  Measure.    Ph.  Br. 

Minims.  Grains  of  Water. 

60  =  f5i  (one  fiuidrachm)  =  in,  Ix  ==  54.6 

480  =  f5j  (one  fiuidounce)  =  fSviij  =  437.5 

9,600  :=  0j  (one  pint)  =  fgxx  =  8,750* 

76,800  =  Cong,  j  (one  gallon)       =  Oviij  =  70,000 

The  Imperial  pint  is,  within  an  inconsidei-able  fi-action,  exactly 
one-tifth  larger  than  the  wine  pint. 

A  wine  pint       =  28.875  cubic  inches,  or  7291.11  grains. 
Add  one-fifth,     =  5,775    "       "      or  1458.22  " 


34.650    "       "         8749.333  " 
An  Imperial  pint  =  34.659    "       "  8750 

The  same  relation  holds  good  in  the  case  of  the  gallon. 

*  Equal  to  1  lb.  4  oz.  avoirdupois  weight. 
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31etrical  Measure  of  Capacity. — It  may  be  aj^propriate  to  tbis 
place  to  describe  the  measure  of  capacity  adopted  in  France,  wbicli 
is  frequently  referred  to  in  scientific  works,  and  bas  of  late  years 
been  introduced  in  analytical  cbeniistry,  for'the  purpose  of  avoiding 
tbe  weigbing  of  precipitates,  and  to  facilitate  analyses  in  general. 
Tbe  cube  of  one  decimetre,  wbicb  ecpials  3.937  Englisli  iiicbes,  is 
called  a  litre,  aud  measures  2.11i55  pints.  Tbe  weigbt  of  one  cubic 
decimetre  of  Avater  at  4°  C.  (39.2°  F.)  is  one  kilogramme.  The  one- 
tbousandth  part  is  a  cubic  centimetre,  or  one  millilitre,  and  con- 
tains 1  gramme  of  distilled  water.  Tlie  close  relation  between  tbe 
measures  of  lengtb,  of  capacity,  and  of  gravity,  renders  it  more  easy 
to  measure  correctly  tban  to  weigb  accurately. 

By  calculation  from  tbe  above,  we  sball  find  tbat  one  fluidounce 
of  our  officinal  measure  equals  in  capacity  29.53  cubic  centimetres, 

and  we  bave  tbereby  a  convenient 
means  of  ascertaining  tbe  correctness 
of  graduated  measures  witbout  tbe 
necessity  of  weigbing  ^^'ater  at  a  cer- 
tain temperature  on  a  delicate  balance. 
All  tbe  subdivisions  and  tbe  bie-ber 
denominations  may  be  easily  calcu- 
lated, and  all  tbat  is  necessary  is  to 
measure  tbe  corresponding  number  of 
cubic  centimetres  of  any  liquid  into 
tbe  graduate  in  order  to  ascertain  its 
correctness. 

Glass  tubes,  wbicb  are  graduated 
into  the  subdivisions  of  cubic  centi- 
metres— burettes,  as  tbey  are  called, 
sbown  in  Fig.  92 — are  now  exten- 
sively manufactured  and  sold  by 
dealers  in  chemical  apparatus.  It 
nmst  be  remembered  tbat  all  these 
instruments  should  be  carefully  tested 
before  reliance  is  placed  upon  them, 
although  they  ai-e  generally  correct. 

Since  tbe  introduction  of  volumetric 
solutions  for  analysis  into  the  British 
Pharmacopoeia,  tbe  use  of  burettes  bas 
greatly  increased,  and  a  useful  stand 
bas  been  devised  by  Dr.  Squibb  for 
the  purpose  (>f  supporting  them.  See 
papers  in  21st  volume  of  Froeeediugs  of 
the  American  Pharmaceutical  Association.  Fig.  93  shows  the  arrange- 
ment of  the  stand  when  ready  for  use;  tbe  ^burettes  are  prevented 
from  slipping  through  tbe  boles  by  sections  of  gum-elastic  tubing 
being  stretched  around  them. 

Graduated  measures  of  glass  of  Oj,  f.sviij,  f.syj,  f.-,iv,  f^ij,  fgj,  f5.) 
capacity  are  manufactured,  and  sold  by  druggists;  these  are  some- 
times quite  inaccurate,  but  may  be  readily  verified,  as  above,  hy 
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Fig.  9t. 


fSiv  graduated  measure. 


biilancing  tlicm  on  tlic  scales,  and  gradually  adding  pure  water  until 
the  required  weight  in  grains,  as  shown  in  the  tables,  is  attained. 
In  the  same  way  wg  may  graduate  measures, 
marking  the  denominations  by  the  following 
ready  process: — 

Having  thinly  coated  one  side  of  the  glass 
with  wax,  balance  it  on  the  scales,  adjust  the 
weights,  and  add  the  required  number  of 
grains  of  pure  Avatcr,  observing  to  add  it  drop 
by  drop  toward  the  last;  as  soon  as  the 
weiijht  is  accurately  counterpoised,  remove  the 
measure  to  a  level  table  or  counter,  so  high  that 
it  will  be  on  a  line  with  the  eye,  and  carefully, 
with  the  point  of  a  pin,  mark  the  line  formed 
by  the  surface  of  the  liquid,  and  opposite  this 
the  appropriate  sign;  this  may  be  rendered 
more  clear  and  distinct  afterwards.  In  the 
same  way  mark  the  various  other  denominations,  having  regard  to 
the  temperature,  which  should  not  vary  far  from  60°.  Now  form 
a  paste,  by  mixing  a  sufficient  quantity  of  tinely-powdered  fluor-* 
spar  with  sulphuric  acid,  and  spread  this  over  the  marked  surfaces, 
and  set  the  measure  aside  for  a  day  or  two,  after  which  wash  it  off 
and  remove  the  wax ;  the  graduated  measure  is  now  indelibly  and 
distinctly  marked,  and,  if  we  have  used  the  proper  care,  more  ac- 
curately than  is  usual  with  those  sold.  I  have  compared  two,  in 
which  the  one  fluidrachm  mark  of  one  corresponded  nearly  with 
the  two  fluidrachm  mark  of  the  other,  and  in  other  respects  they 
were  almost  as  much  at  variance. 

Fig.  95  exhibits  a  graduated  measure,  patented  by  W.  Hodgson, 
Jr.,  of  Philadelphia;  it  is  made  in  a  mould  in  which  depressions 
are  cut  for  the  several  denominations  of  the  scale, 
and,  on  the  reverse,  for  the  corresponding  approxi- 
mate measurements  used  in  popular  and  domestic 
practice.  By  a  plunger,  which  is  graduated  pre- 
cisely to  the  required  bulk  and  thrust  into  the  mould 
while  the  glass  is  fluid,  the  required  measurement  is 
accurately  adjusted  to  each  of  these  marks,  and  the 
necessity  of  further  graduation  is  obviated. 

These  measures  are  much  more  accurate  than  the 
ordinary  kinds  met  with  in  the  shops,  though  the 
glass  is  rather  deficient  in  that  perfect  surface Vhicli 
characterizes  blown-glass  vessels.  The  smaller  sizes 
are  perfectly  adapted  to  medicine  chests  and  saddle- 
bags, and  are  much  more  satisfactory  in  measuring  fluidrachms 
than  the  common  kinds. 

A  precaution  to  be  observed,  whether  in  graduating  or  using  a 
measure,  particularly  of  small  diameter,  may  be  appropriately  men- 
tu)iied  here. 

Owing  to  the  adhesion  of  the  liquid  to  the  sides  of  the  measure, 
its  surface  is  concave,  and  shows,  from  a  side  view,  two  lines;  one 


Fig.  95. 


Hodgson's  gradu- 
ated measure. 
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Fig.  96.  where  the  edge  of  the  liquid  adheres  to  the  glass,  and 
p>^  the  other,  the  line  of  the  lower  surface  of  the  con- 
cavity. In  order  to  fix  the  true  line  in  this  case,  it 
must  be  intermediate  between  the  upper  and  lower 
edge  of  the  liquid,  and  not  at  either  surface.  This  is 
more  obvious  the  smaller  the  diameter  of  the  mea- 
sure, and,  in  the  accompanying  drawing,  the  dotted 
line  has  been  made  at  the  proper  point  for  measure- 
ment. This  concavity  is  readily  corrected  by  a  drop 
of  alcoholic  solution  of  corrosive  sublimate,  when  the 
true  line  is  at  once  seen. 

Besides  the  common  forms  of  glass  graduated  mea- 
sures, a  measure  is  used,  especially  by  German  phar- 
Minim  measure,  macists,  made  of  block  tin  and  graduated  on  the 
inside ;  each  denomination  is  marked  by  a  raised  rim, 
and  the  quantity  designated  by  an  appropriate  sign.  This  is 
especially  convenient  for  measuring  hot  liquids,  and  if  readily  pro- 
curable, would  soon  be  generally  introduced. 

Approximate  MeasxLrement. — The  approximate  standards  of  mea- 
» surement  are  very  inaccurate,  but  they  have  no  wider  range  than 
the  doses  of  medicines,  so  that  they  are  for  the  most  part  satisfac- 
tory.   The  following  table  exhibits  those  in  common  use: — 

A  gill  mug  or  teacupful    ....  ffiv. 

A  wineglassful  flij. 

A  tablespoonful  fgss. 

A  dessertspoonful  f3ij. 

A  teaspoonful  f5j. 

A  drop  from  J  to  IJ  minim. 

Of  the  above,  it  may  be  remarked  that  the  wineglassful  is  fre- 
quently less  than  two  fluidounces,  although  the  champagne  glass 
is  nearer  four  fluidounces.  I  have  observed  that  the  modern  tea- 
spoons are  larger  than  formerly,  and  that  the  silver  spoons  are 
generally  larger  than  those  of  common  metal  of  the  same  nominal 
size. 

The  size  of  drops  varies  from  various  causes,  of  which  the  nature 
of  the  liquid,  the  size  and  shape  of  the  lip  of  the  vessel  from  which 
dropped,  the  extent  to  which  the  lip  is  moistened,  and  the  rapidity 
of  dropping  are  the  most  important. 

Four  lists  are  appended:  1st.  That  by  Elias  Durand,  originally 
published  in  the  Jom-nal  of  the  Philadelphia  College  of  Pharmacy, 
vol.  i.  p.  169,  and  copied  into  most  of  our  standard  works ;  from 
this  I  have  omitted  several  items,  on  account  of  their  standard 
strength  having  been  altered  since  the  period  of  his  experiments. 
2d.  That  of  Prof.  Procter,  published  in  the  tenth  edition  of  the 
United  States  Dispensatory,  and  confined  to  different  essential  oils. 
The  3d  and  4th  lists  I  have  prepared  as  the  result  of  my  own 
observations,  chiefly  confined  to  medicines  not  included  in  the  fore- 
going. 


MEASURES. 


79 


A  Table  of  the  number  of  drofs  of  different  liquids  equivalent  to  a  flui- 
drachm  U.  S.  P.,  as  observed  by  JDurand  and  by  Procter — A,  from 
the  bottles  from  lohich  ihey  are  commonly  dispensed,  B,  from  a 
minim  measure  ;  and  Farrish,  A  {at  80°  F.),  from  pint  or  half  pint 
tincture  bottles,  and  3,  from  a  minim  measure. 


Name  op  Substance. 

DURAND. 

Procter. 

Parrisu, 

A. 

B. 

A. 

B. 

Acetum  opii  

90 

69 

Acidum  acet.  cryst.  .  . 

Aciduiu  acet.  commercial  .... 

•  •  • 

73 

102 

Acidum  acet.  dilut.  ..... 

55 

52.5 

Acidum  hydrocyanic.  .... 

53* 

52 

Acidum  muriatic  

•  •  • 

>    •  . 

Acidum  nitric.  ...... 

QA 
04: 

.   •  . 

■   •  • 

.A-Cicium  niLric.  aiiut.  ..... 

62 

44 

Acidum  sulphuric  

Acidum  sulph.  aromat.            .       .  . 

1  on 

lie 

i48 

Acidum  dilut.  ...... 

54 

49 

loo 

118 

143 

ii.icouui,  QimieQ        •       .       •       •  . 

^  on 

98 

124.5 

Aqua 

A  K 
40 

64.5 

46 

.O-UUdt  UtlULUUlJlcc 

49 

62 

Creasote 

.  .  . 

91 

95 

Chloroform 

180 

276.5 

Jjjtaer 

150 

Ext.  valerian,  fld.      •       .       •       .  . 

ii5 

126 

Glycerine 

53 

135 

Griycerine,  average     •       •       •       •  • 

J-UlUslOU  Uig^ilallS          •          •          •          •  • 

.  .  . 

55 

84.7 

62.5 

60 

Liquor  iodini  comp,  ..... 

.  .  . 

75 

75 

iii/iiiAi'   li  XTf  \  f*n  PIT    o  t   n  ■poon  i 

juK|uur  Liyuiciig.  tJi  ciiscU.  iUU.  ... 

JLillKlL/L    ptJ LtliaotJC  ilIOCIilLio       •             »             •  • 

•  •  • 

52 

52 

60 

63 

Oil  of  almoDds  (sweet)  .... 

120 

Oil  of  aniseed  ...... 

120 

'8.5 

"86 

Oil  of  caraway 

106 

108 

Oil  of  cloves  ...... 

120 

103 

103 

Oil  of  chenopodium  .      .       ,       ,  , 

97 

100 

Uii  or  cinnamon  ..... 

120 

100 

102 

Oil  of  croton  tiglium  .... 

80 

till                       r%  ^  r-^n 

\Jli  Ol   CUDeDB  ...... 

'86 

'% 

uu  or  lennel  ...... 

103 

103 

Oil  of  gaultheria  ..... 

102 

101 

Oil  of  hedeoma  

91 

91 

Oil  of  peppermint  

120 

103 

109 

Oil  of  mint  

89 

94 

Oil  of  olives  

120 

'76 

Oil  of  rosemary  

ioi 

ioi 

Oil  of  savine  

102 

108 

Oil  of  sassafras  

102 

100 

Oil  of  tansy  

92 

111 

Oil  of  valerian  

116 

110 

Spirits  of  nitrous  ether  .... 

'96 

148 

Spirits  of  ether,  comp  

90 

140 

Syrup  of  gum  Arabic      ^      .       .  . 

58 

56 

Syrup  of  squills  

85 

88 

Tincture  of  assafoetida  .... 

120 

Tincture  of  aconite  root  .... 

lis 

130 

*  From  f  §j  Tr.  bet.  C3. 
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Name  of  Suustance. 

DURAND. 

PUOOTER. 

Parrish. 

A. 

B. 

A. 

■n 

Tincture  of  chloride  of  iron 

132 

106 

151 

Tincture  of  digitalis  

120 

Tincture  of  guaiacum  .... 

120 

Tincture  of  iodine  

lis 

144 

Tincture  of  opium  

120 

106 

147 

Tincture  of  opium  and  camphor 

95 

110 

Tincture  of  tolu   

120 

138 

Vinegar,  distilled  ..... 

78 

Vinegar  of  colchicum       .       .  . 

78 

Vinegar  of  squills  

78 

Wine,  Teneriffe  

78 

Wine,  autimouial  ..... 

72 

62 

"87 

Wine,  colchicum  ..... 

75 

Wine,  opium  

78 

'78 

92 

The  number  of  Drops  of  Water  equivalent  to  f  5j  dropped  from  f  5j  vials. 

1st  trial  34.  2d  trial  48.  3d  trial  32.  4th  trial  48. 

5th  trial  60.  6th  trial  50.  7th  trial  65.  Average  48.1. 

It  will  be  observed  from  the  above  tables  that  the  size  of  the 
drops  of  different  liquids  bears  no  relation  to  ihQw  density ;  sul- 
phuric acid,  sp.  gr.  1.84,  is  stated  in  Durand's  table  as  yielding  90 
drops  to  the  fluidrachm,  while  water  yields  but  45,  and  oil  of 
anise,  sp.  gr.  97,  according  to  Prof.  Procter,  85.  It  follows  then 
that  tlie  weight  of  drops  varies  for  most  liquids. 

Specific  Gravity. — As  this  text-book  is  designed  to  direct  the 
practitioner  of  medicine  and  pharmacy  in  the  necessaiy  pursuits  of 
his  office  or  shop,  I  shall  confine  this  essay  to  the  specific  gravity 
of  solids  and  liquids,  the  most  important  branches  of  the  general, 
subject  to  this  class  of  readers. 

It  was  said,  at  the  commencement  of  this  chapter,  that  while 
extension,  and  gravitation  or  weight,  are  each  capable  of  a  separate 
standard  of  measurement,  it  is  impossible  to  bring  them  to  a  com- 
mon standard;  they  are  only  capable  of  being  compared  with  each 
other. 

The  importance  of  understanding  this  branch  of  physics  is  now 
80  universally  acknowledged,  that  no  argument  will  be  presented 
to  enforce  its  thorough  study.  It  is  well  defined  to  be  the  relative 
weights  of  equal  bulks  of  different  bodies  compared  to  some  stan- 
dard. In  the  case  of  solids  and  liquids  not  aeriform,  the  adopted 
standard  is  distilled  water  at  60°  F.,  and  barometric  pressure  30 
inches.  As  distilled  water  at  60°  F.,  30  inches  barometric  pressure, 
has  been  adopted  as  the  standard  for  solids  and  liquids  not  aeriform, 
it  follows,  that  it  is  only  necessary  to  ascertain  the  weight  of  a 
bulk  of  water  equal  to  the  bulk  of  any  given  substance  to  ascer- 
tain the  sp.  gr.  of  that  substance  by  the  rule  of  proportion. 

The  method  of  finding  out  the  weight  of  a  bulk  of  water  equal 
to  any  substance  which  is  insoluble  in  it  is,  after  having  ascertained 
its  wcio-ht  in  air,  to  immerse  it  in  water,  and  note  the  loss  of  weight 


SPECIFIC  GRAVITY. 


81 


Fig.  97. 


Hydrostatic  balance. 


sustained  by  this  experiment.  This  follows  from  the  law  of  Archi- 
medes, "that  bodies  immersed  in  any  liquid  are  buoyed  up  with  a 
force  equal  to  the  weight  of  the  liquid  displaced."  The  arrange- 
ment of  apparatus  by"  which  this  is  most  easily  accomplished  is 

shown  in  Fig.  97. 

A  scale  beam  has  one  short  stirrup  to  support  a  dish  with  a  hook 
fastened  to  its  under  side,  to  which  the  substance  to  be  examined  is 
Imng  by  a  fine  wire;  a  beaker  glass 
containing  distilled  water  is  placed 
in  the  ring  of  a  retort-stand,  and 
after  the  substance  has  been  weighed 
in  the  air,  the  glass  is  raised  until 
the  substance  is  entirely  submerged, 
the  loss  is  then  noted,  and  is  the 
weight  of  the  water  displaced. 
Should  it  happen,  however,  that  the 
body  is  soluble  in  water,  some  other 
liquid  must  be  used,  the  sp.  gr.  of 
which  is  already  known.  The  fol- 
lowing formula  for  ascertaining  the  sp.  gr.  of  bodies  is  applicable 
to  all  cases,  namely : — 

1st  term:  The  weight  of  the  liquid  displaced. 
2d  term:  "Weight  of  the  substance  in  air. 
3d  term:  The  sp.  gr.  of  the  liquid  used. 

For  example,  a  piece  of  lead  weighs  1133  grains;  when  weighed 
in  water,  it  loses  100  grains.  Divide  the  original  weight  by  the  loss 
in  water  (namely,  100  grains),  and  we  find  the  sp.  gr.  11.33. 

It  sometimes  occurs  that  we  wish  to  ascertain  the  sp.  gr.  of  a 
body  soluble  in  water.  To  do  this  we  employ  some  other  liquid  in 
which  it  is  insoluble,  the  sp.  gr.  of  which  we  have  already  ascer- 
tained ;  having  learned  the  weight  of  the  substance  in  air,  we  then 
weigh  it  in  the  liquid  chosen. 

For  example,  a  lump  of  alum,  weighing  in  the  air  10,000  grains, 
when  immersed  in  oil  of  turpentine  loses  5363  grains;  the  sp.  gr.  of 
the  oil  of  turpentine  being  .880,  then — 

5363  :  10,000  :  :  .880  :  1.64. 

To  ascertain  the  sp.  gr.  of  a  body  lighter  than  water,  it  is  neces- 
sary to  immerse  it,  by  attaching  some  heavy  substance  which  has 
previously  been  brought  to  a  state  of  equilibrium  when  immersed: 
thus,  a  brass  globe  weighing  555  grains  in  the  air  requires,  when 
immersed  in  water  and  attached  to  a  counterpoise,  which  has  been 
brought  to  a  state  of  equilibrium  after  immersion,  1037  grains  to 
restore  the  equilibrium ;  this  shows  the  amount  of  water  displaced 
by  the  globe,  and  by  the  rule  given  we  find — 

1037  :  555  :  :  1  :  .5351  sp.  gr. 

Should  we  desire  to  ascertain  the  sp.  gr.  of  a  substance  which  is 
in  small  particles  or  fine  powder,  wc  first  learn  its  weight  in  air, 
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and  then  introduce  it  into  a  sp..  gr.  bottle,  which  holds  1000 
grains  of  distilled  water.  We  now. fill  the  bottle  with  water,  and 
note  its  entire  weight.  From  this  we  deduct  the  original  weight  of 
the  powder,  and  we  have  thus  learned  the  weight  of  the  water  in 
the  bottle ;  the  difference  between  this  and  the  1000  grains,  the 
capacity  of  the  bottle,  giveS'the  weight  of  the  bulk  of  water  equal 
to  that  of  the  powder.  Thus^  250  grains  of  powder,  introduced 
into  the  bottle  and  the  bottle  filled  with  water,  weighed  1209.75 
grains,  from  which  we  deduct  the  weight  of  the  powder,  250  grains, 
which  leaves  959.75 ;  this  subtracted  from  1000  leaves  40.25,  the 
weight  of  water  equal  to  the  bulk  of  the  powder  used;  then — 

40.25  :  250  :  :  1  :  6.21  sp.  gr.  of  the  powder. 

If  we  take  a  vial  which  will  hold  an  ounce  of  water  by  weight, 
we  find  it  will  hold  about  an  ounce  and  a  half  of  nitric  acid,  and 
about  three-quarters  of  an  ounce  of  etlier;  hence  we  may  say,  ap- 
proximately, that  nitric  acid  is  twice  as  heavy  as  ether,  or  that  it 
is  half  as  heavy  again  as  water,  while  ether  is  only  three-quarters 
as  heavy.  We  thus  compare  these  two  liquids  with  a  common 
standard,  and  one  which,  being  universally  dift'used  in  a  state  of 
tolerable  purity,  furnishes  the  most  ready  means  of  comparing  solid 
or  liquid  substances  together.  The  relation  which  tlie  weight  of  a 
substance  bears  to  that  of  water  is,  therefore,  called  its  specific 
gravity.  Water  being  assumed  as  1  in  the  illustration  just  given, 
nitric  acid  would  be  1|  or  1.5,  and  ether  |  or  .75.  Upon  this  princi- 
ple we  may  ascertain  the  specific  gravity  of  all  liquids  by  having  a 
bottle,  the  capacity  of  which  is  well  and  accurately  determined, 
filling  it  with  these  various  liquids  at  a  certain  normal  tempera- 
ture, ascertaining  their  weight,  and  by  a  simple  calculation  bringing 
them  to  this  common  standard.  The  specific  gravity  of  substances, 
when  accurately  ascertained,  constitutes  one  of  their  most  impor- 
tant characteristics.  In  pharmacy,  it  is  much  employed  to  indi- 
cate the  strength  and  purity  of  medicines,  particularly  acids,  alco- 
hol, the  ethers,  and  essential  oils;  and  a  physician  is  deficient  in 
one  of  the  most  important  aids  to  diagnosis  who  has  not  at  hand 
the  means  of  taking  the  specific  gravity  of  urine. 

The  apparatus  for  ascertaining  the  specific  gravity  of  liquids  is 
of  two  kinds:  first,  specific  gravity  bottles;  and  second,  hydro- 
meters, or  loaded  tubes  which  mark  the  density  of  liquids  by  the 
depth  to  which  they  sink  in  them,  according  to  known  and  purely 
artificial  standards.  The  most  convenient  specific  gravity  bottles 
are  graduated  to  hold  1000  grains,  or  100  grains  of  pure  water  at 
60°  Those  made  by  Dr.  IV".  H.  Pile,  of  Philadelphia,  are  accu- 
rate and  reliable;  they  are  of  two  kinds,  stoppered  and  unsto^v 
pered.  The  former  are  most  approved;  tliey  are  accompanied  by  a 
little  counterpoise  to  be  placed  on  the  opposite  scale  plate,  which 
exactly  balances  the  empty  bottle,  so  that  the  weights  whicli 
balance  it,  when  filled  and  placed  on  the  scale,  indicate  the  weight 
of  its  contents. 

In  filling  the  stoppered  thousand  grain  bottle,  it  requires  to  be 
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filled  a  little  above  the  point  in  the  neck  to  which  the  stopper  will 
reach  when  replaced,  so  that  this  shall  force  out  the  air  and  a  small 
portion  of  the  liquid  into  the  capillary  tube  drilled  through  it. 
The  whole  bottle  is  then  wiped  clean  and  dry,  and  weighed. 


Fig.  98.  I'ig-  99- 


stoppered  specific  gravity  bottle,  tin-box,  and  counterpoise. 


The  unstoppered  thousand  grain  bottle  is  marked  by  the  sci'atch 
of  a  file  opposite  the  point  in  the  neck  to  which  the  liquid  must 
reach;  this  line  should  be  intermediate  between  the 
upper  and  lower  edge  of  the  concave  surface  of  the     Tig.  101. 
liquid  in  the  neck  when  filled.    The  hundred  grain 
bottles  are  of  the  same  description,  and  are  used  in  the 
same  way;  they  are  convenient  when  only  very  small 
quantities  can  be  obtained  for  testing,  but  are,  of 
course,  not  quite  so  accurate. 

One  particular  merit  of  the  1000  and  100  grain  bot- 
tles is,  that  the  weight  of  a  liquid,  as  obtained  by 
filling  and  weighing  them,  expresses  its  specific  gra-  ^.^  ^^^^^^ 
vity.  The  equation  is  this:  as  the  weight  of  a  cei'tain  stoppe°red^' " 
bulk  of  water  is  to  the  weight  of  the  same  bulk  of  the 
liquid  being  tested,  so  is  the  specific  gravity  of  water,  which  is 
unity,  to  the  specific  gravity  of  the  liquid;  or  as  1000  is  to  the 
weight  of  the  liquid,  so  is  1  to  the  specific  gravity  of  the  liquid. 
Having  obtained  the  weight  of  this  quantity  of  a  liquid,  we  have 
its  specific  gravity,  attention  being  required  to  the  decimal  mark 
merely. 

If,  for  instance,  we  fill  the  1000  grain  bottle  with  alcohol,  and 
find  it  weighs  835  grains,  we  write  its  specific  gravity  .885,  placing 
the  decirnjil  mark  before  the  figures,  because  the  weight  is  less  than 
the  unit  adopted.  If  we  fill  it  with  chloroform,  and  find  the  weight 
to  be  1490  grains,  wo  state  the  specific  gravity  at  1.490,  placing  the 
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decimal  after  the  first  figure ;  or,  if  we  find  it  to  hold  13,500  grains 
of  mercury,  we  state  the  specific  gravity  13.5,  the  decimal  being 
varied  for  obvious  reasons ;  but  no  calculation  is  necessary  to  ascer- 
tain their  relation  to  water. 

The  specific  gravity  bottle  I  next  proceed  to  describe  does  not 
exhibit  the  specific  gravity  of  the  liquid  without  a  calculation, 
special  in  each  case,  but  possesses  the  advantage  of  being  cheap 
and  extemporaneous,  and,  if  carefully  made,  is  nearly  as  accurate. 

Select  a  smooth  and  clean  bottle,  not  too  thick,  with  a  ground 
glass  stopper;  after  first  filing  down  the  side  of  the  stopper  a  small 
groove  to  subserve  the  purpose  of  the  capillary  orifice  in  the  stop- 
per of  the  1000  grain  bottle,  adjust  it  to  one  or  more  weights  which 
counterpoise  it,  and  put  these  aside  for  that  use.  Ifow  find,  hy 
several  trials,  tlie  exact  weight  of  water  it  will  hold  at  the  proper 
temperature,  and  mark  this  on  the  bottle,  or  on  a  paper  in  which 
it  is  constantly  wrapped ;  this  is  used  in  the  same  way  as  the  1000 
or  100  grain  bottle,  except  that  it  is  necessary  to  make  a  calcula- 
tion, after  each  weighing,  to  ascertain  the  specific  gravity  of  the 
liquid.  Suppose  it  to  be  a  f§ss  bottle,  and  to  contain,  say  242.5 
grains  of  pure  water,  and  the  liquids  tested  to  have  weighed  256 
grains ;  now,  to  ascertain  its  specific  gravity,  a  sum  must  be  made 
as  above  stated :  as  the  weight  of  a  certain  bulk  of  water  is  to  the 
weight  of  the  same  bulk  of  this  liquid,  so  is  the  specific  gravity  of 
water  to  the  specific  gravity  of  this  liquid: — 
242.5  :  256  :  :  1  :  1.055;  or  divide  the  weight  of  the  liquid  by  the 

256 

weight  of  the  same  bulk  of  water,  thus  — —  =  1.055,  the  sp.  gr. 

I  have,  though  rarely,  been  able  to  select  flss  bottles,  which,  by 
modifying  their  size  by  filing  the  stopper,  would  hold  exactly  250 

grains,  or  ;  hence  it  was  only  necessary  to  multiply  the  ascer- 
tained weight  by  4  to  get  the  specific  gravity.  This  plan  of 
taking  the  specific  gravity  is  so  much  more  accurate  than  that  by 
hydrometers,  that  these  extemporaneous  or  home-made  bottles, 
when  well  made,  and  used  with  good  scales,  are  to  be  preferred  to 
the  best  hydrometers,  which  rarely  mark  with  precision  more  than 
the  second  decimal,  a  point  reached  without  difiiculty  with  a  bottle, 
even  when  the  scales  do  not  indicate  the  fractions  of  a  grain.  Un- 
stoppered  specific  gravity  bottles  are  still  raoi'e  readily  made. 

Sometimes  the  quantity  of  liquid  is  but  a  drop  or  two,  and  re- 
course is  had  to  the  expedient  of  throwing  it  into  some  liquid  in 
which  it  is  insoluble,  and  bringing  the  sp.  gr.  of  the  latter  to  that 
of  the  drop  so  added,  which  is  known  by  the  drop  floating  at  any 
point  in  the  liquid  equally  well;  the  sp.  gr.  of  the  liquid  is  then 
ascertained  by  weighing  it  in  the  sp.  gr.  bottle. 

This  last  method  of  finding  the  sp.  gr.  is  the  same  in  principle 
as  that  afforded  by  Lovi's  l)eads,  small  glass  balls  of  difiereiit 
weights  and  bulks  so  graduated  that  they  will  float  at  any  point  in 
the  liquid  in  which  tliey  are  placed  ;  this  sp.  gr.  having  been  ascer- 
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Fi£r.  102. 


tained,  the  bead  is  so  marked,  and  then  becomes  an  instrument 
useful  for  ascertaining  that  particular  density. 

An  instrument  has-been  employed  whieli  has  one  advantage  over 
the  sp.  gr.  bottle,  in  that  it  is  much  more  easily  cleaned  when  soiled 
by  visci'cl  and  tenacious  matters.  It  consists  of  a  piece 
of  glass  tube,  shown  in  Fig.  102,  partly  filled  with 
mercury  so  that  it  will  readily  sink  in  liquids,  then 
hermetically  sealed,  and  the  end  drawn  out  into  a 
hook  or  eye  so  that  it  can  be  readily  attached  to  a  scale 
beam ;  it  is  then  counterpoised  and  weighed  in  dis- 
tilled water  at  the  temperature  of  60°  F.,  and  the 
weight  of  water  it  displaces  is  noted  for  future  ex- 
periments ;  if  when  immersed  in  a  liquid  it  displaces 
900  grains,  and  it  displaced  1000  in  water,  we 
know  the  sp.  gr.  to  be  .900,  because  1000  :  900  :  :  1 
:  .900. 

The  greatest  practical  difficulty  in  accurately  ad- 
just! nga  specific  gravity  bottle,  and  in  taking  the 
specific  gravity  of  liquids,  has  relation  to  the  tem- 
perature. The  proper  temperature  for  liquids  to  be 
measured  by  the  specific  gravity  bottle  is  60°  Fah- 
renheit's scale,  which  at  certain  seasons  of  the  year, 
in  our  climate,  is  readily  attainable,  but  in  hot 
weather  the  temperature  of  water  will  reach  90°  or 
more ;  the  dew-point  then  rises  above  60°,  so  that  if 
the  water  be  brought  to  that  temperature  artificially 
and  put  into  the  bottle,  the  moisture  deposited  upon 
the  outside  of  the  bottle  while  weighing  it  will  sensibly  increase 
its  weight.  In  order  to  obviate  this  difficulty,  it  is  more  conve- 
nient to  have  tables  giving  the  variations  of  specific  gravity  by 
elevation  or  depression  of  temperature.  The  tables  of  this  descrip- 
tion formerly  in  use  are  unsatisfactory  and  conflicting,  and  have  led 
Dr.  Pile  to  prepare  an  original  table,  founded  upon  many  hundred 
trials  at  all  temperatures  from  50°  to  93°.  This  he  has  kindly  fur- 
nished me  for  publication.  The  utility  of  this  table  in  verifying 
the  accuracy  of  the  specific  gravity  bottle  at  any  temperatui'e  will 
be  apparent. 

It  may  be  remarked  that  the  glass  bottle  itself  expands  and  con- 
tracts, and  experiment  has  shown  it  will  contain  about  .013  grain 
more  for  every  degree  above  60°,  and  as  much  less  below  it.  In 
weighing  liquids  above  or  below  that  temperature,  we  do  not  ob- 
tain directly  the  true  specific  gravity,  but  the  conjoined  result  of 
the  expansion  or  contraction  of  the  water  and  the  glass  bottle.  If 
the  actual  specific  gravity  is  sought,  it  will  be  necessary  to  make 
the  proper  corrections  both  for  the  liquid  on  trial  and  for  the  glass 
bottle.    This  also  has  been  done  in  the  following  table.* 


Loaded  glass 
cylinder. 


*  For  tables  showing  the  variation  in  specific  gravity  of  alcohol  by  changes  of  tem- 
perature, see  Booth's  "EncyclopEedia  of  CbemiBtry,"  art.  Alooholometry,  Tables  III. 
aucl  IV. 
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Table  of  Apparent  Specific  Gravi 
Bottle  at  different  Temperatures 
W.  H.  Pile,  M.D. 


Sp.  Gr.  in 

Temj).  Fahr. 

Glass  Dottles. 

True  Sp.  Gr. 

500 

1000.54 

1000.67 

51 

1000.50 

1000.62 

52 

1000.46 

1000.56 

53 

1000.41 

1000.50 

54 

1000.36 

1000.44 

55 

1000.30 

1000.37 

56 

1000.25 

1000.30 

57 

1000.20 

1000.23 

58 

1000.14 

1000.16 

59 

1000.07 

1000.08 

60 

LOOO.OO 

1000.00 

61 

999.92 

999.91 

62 

999.84 

999.82 

63 

999.72 

999.72 

64 

999.68 

999.63 

65 

999.60 

999.53 

66 

999.51 

999.43 

67 

999.42 

999.33 

68 

999.33 

999.23 

69 

999.24 

999.12 

70 

999.14 

999.01 

71 

999.04 

998.90 

ty  of  Water  as  observed  in  a  Glass 
;  also  its  true  Specific  Gravity.  By 


Temp.  Fahr. 

Sp.  Gr.  in 

Glass  Bottles. 

True  Sp.  Gr. 

72° 

998.94 

998.78 

73 

998.83 

998.66 

74 

998.72 

998.53 

75 

998.60 

998.40 

76 

998.48 

998.27 

77 

998.35 

998.13 

78 

998.22 

997.99 

79 

998.08 

997.84 

80 

997.94 

997.68 

81 

997.79 

997.52 

82 

997.64 

997.36 

83 

997.49 

997.20 

84 

997.35 

997.04 

85 

997.20 

996.87 

86 

996.94 

996.60 

87 

996.78 

996.43 

88 

996.62 

996.26 

89 

996.46 

996.08 

90 

996.29 

995.90 

91 

996.12 

995.72 

92 

995.96 

995.54 

93 

995.79 

995.36 

Scliitf  has  proi)Osed  a  very  simple  arrangement  for  the  determi- 
nation of  the  specific  gravity  of  solid  and  liquid  bodies.  It  con- 
sists merely  of  a  test  glass  of  even  width  graduated  into  cubic 
centimeti-es  from  the  bottom  and  resting  in  a  wooden  or  cork  foot. 
It  is  iised  by  pouring  a  convenient  quantity  of  any  liquid  into  the 
tube,  noting  its  height,  and  weighing  the  ap^Daratus  in  grammes;- 
the  solid  body  is  then  introduced  in  a  coarse  powder,  the  appai'atus 
weighed  again,  and  the  height  of  the  liquid  noted.  The  difference 
of  weight  indicates  the  weight  of  the  body,  the  difference  of  mea- 
sure gives  in  cubic  centimetres  the  amount  of  liquid  displaced,  and 
(as  one  cubic  centimetre  of  water  weighs  one  gramme)  also  the 
weight  of 'distilled  water  in  grammes  displaced  hy  the  above  body; 
consequently  the  weight  of  the  body  divided  by  the  difl'erence  of 
measure  in  cubic  centimeti-es  gives  the  specific  gravity. 

To  find  the  specific  gravity  of  any  given  liquid,  this  is  introduced 
into  the  tube  previously  weighed,  the  ditference  of  weight  in 
grammes  after  and  before  filling  it  is  simply  divided  by  the  number 
of  cubic  centimetres  occupied  by  the  liquid,  to  furnish  the  specitic 
gravity. 

The  greatest  density  of  water  is  at  39°  F.,  and  as  the  specific 
gravity  "is  usually  taken  at  60°  T.,  thei-e  is  a  slight  discrepancy  in 
the  weight  of  water,  which  is  exactly  one  gramme  for  each  cubic 
centimetre  at  39°;  but  the  expansion  of  water  between  32°  and 
212°  is  not  more  than  .012,  and  the  difl'erence  of  its  weight  at  39° 
and  60°  so  slight  that  for  ordinary  purposes  it  may  be  overlooked. 
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Hydrometers. — The  specific  gravity  of  liquids  ma}''  he  most  readily 
ascertained  hy  plunging  in  tlieni  instruments  so  adjusted  as  to  mark 
their  density  by  the  depth  to  which  they  sink.  These  are  called 
hydrometers,  and  although  not  capable  of  the  same  accuracy  as 
specific  gravity  bottles,  they  furnish  approximate  results  with  great 
facility. 

The  application  of  the  hydrometer  depends  upon  the  well-ascer- 
tained law  that  a  body  floating  in  a  liquid  displaces  its  own  weight 
of  the  same,  and  its  use  dates  back  to  the  discovery  of  that  princi- 
ple, a  period  of  about  three  hundred  years  before  the  Christian  era. 

Hydrometers  are  named  with  reference  to  the  class  of  liquids  for 
which  they  are  designed,  and  to  the  scale  upon  which  graduated. 
The  kinds  most  sold  are  called  Baumd's  hydrometers  or  areometers; 
they  are  also  called  saccliarometers,  when  adapted  to  the  measure- 
ment of  syrups;  acidometers  to  acids  ;  elseometers  for  oils,  and  uri- 
uometers  for  urine. 

Cartier's  hydrometer,  which  is  somewhat  used  in  France,  is  only 
applicable  for  light  liquids  ;  it  is  a  modification  of  Baume's  Pese 
Esprit,  and,  having  some  points  in  the  scale  which  correspond,  is 
generally  confounded  with  it. 

Without  intending  to  confuse  the  student  with  unnecessary  de- 
tails, I  shall  give  in  a  few  words  the  method  of  obtaining  the 
standards  on  the  respective  scales,  and  the  mode  of  converting  them 
into  specific  gravity  and  the  reverse  rule,  omitting  the  tables,  which 
will  be  found  in  the  U.  S.  Dispensatory  and  in  chemical  works. 

Baume  had  two  instruments,  one  for  liquids  heavier  than  water, 
and  one  for  liquids  lighter  than  water;  the  former  called  Pese  Acide, 
or  Pese  Sirop,  and  the  latter  Pese  Esprit. 

The  zero  for  heavy  liquids  was  water,  and  the  point  to  which 
the  instrument  would  sink  in  a  solution  containing  fifteen  per  cent, 
of  salt  was  marked  15°.  The  interval  doubled  gave  30°,  the  next 
45°,  and  so  on.  The  zero  for  lighter  liquids,  or  ^jese  esprit,  was  ob- 
tained by  immersing  the  tube  in  water  containing  10  per  cent,  of 
salt  in  solution,  and  the  point  to  which  it  would  sink  in  pure  water 
he  made  10°;  dividing  the  stem  into  like  intervals,  he  obtained 
20°,  30°,  etc.,  the  intermediate  degrees  by  suhdivision. 

^Now  it  will  be  at  once  perceived  that  the  slightest  error  made  in 
obtaining  the  first  interval  by  this  process  becomes  increased  in 
every  extension,  so  that  with  all  care  and  precaution  to  insure 
accuracy,  scarcely  any  two  instruments  could  be  made  to  corre- 
spond precisely. 

This  mode  of  graduating  hydrometers  has  long  since  been  super- 
seded by  the  equally  practicable  and  more  accurate  method  of  ob- 
taining the  specific  gravity  of  two  known  liquids  at  a  certain  fixed 
temperature.  These  are  placed  at  the  extremes  of  the  scale,  and 
the  intermediate  space  is  accurately  subdivided  into  the  requisite 
number  of  degrees. 

The  liquids  ordinarily  used  for  this  purpose  are,  for  liquids  heavier 
than  water,  sulphuric  acid  and  water;  for  those  lighter  than  water, 
ether  (highly  rectified)  and  water— the  specific  gravity  of  these 
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being  of  course  ascertained  before  each  trial  by  a  standard  bydro- 
iiieter,  or  by  the  use  of  the  1000-grain  bottle:  but  authorities  are 
not  agreed  precisely  in  fixing  their  specilic  gravities,  so  that  even 
the  most  accurate  manipulators  are  liable  to  error  from  this  fact, 
unless  by  having  a  common  definite  rule  accuracy  is  obtained. 
Another  difficulty  in  regard  to  Eaumd's  hydrometers,  as  usually 
imported,  is,  that  they  are  marked  by  arbitrary  numbers,  which 
have  no  necessary  connection  with  the  specific  gravity,  and  they 
can  only  be  used  with  facility  when  access  can  be  had  to  the  tables 
published  in  chemical  works,  in  which  the  degrees  of  Baume,  with 
their  corresponding  specific  gravity  numbers,  are  represented. 

The  following  simple  formula  has  been  contrived  for  the  purpose 
of  finding  the  specific  gravity  of  any  liquid,  the  degree  of  Baume 
being  known,  or  the  reverse. 

For  Liquids  heavier  than  Water. 

1.  To  reduce  Baume  to  specific  gravity.  Subtract  the  degree  of 
Baume  from  145,  and  divide  into  145;  the  quotient  is  the  specific 
gravity. 

2.  To  reduce  specific  gravity  into  Baum^.  Divide  the  specific 
gravity  into  145,  and  subtract  from  145 ;  the  remainder  is  the  de- 
gree of  Baumd. 

For  Liquids  lighter  than  Water. 

1.  To  reduce  Baume  to  specific  gravity.  Add  the  number  of  the 
degree  to  130,  and  divide  it  into  140 ;  the  quotient  is  the  specific 
gravity. 

2.  To  reduce  specific  gravity  to  Baumd.  Divide  the  specific 
gravity  into  140,  and  subtract  130  from  the  quotient;  the  remain- 
der Avill  be  the  degree  of  Baume.  In  this  manner,  the  tables  at  the 
end  of  this  article  were  calculated. 

The  rationale  of  this  formula  is  more  difficult  to  understand  than 
its  application.  The  modulus  or  constant  number  here  used  is  the 
proportion  which  the  space  of  one  degree  (or  the  bulk  which  one 
degree  occupies)  bears  to  the  space  or  bulk  of  the  whole  hydrometer 
below  the  water  line. 

Or,  it  may  be  stated  to  be  the  proportion  which  the  weight  of  water 
displaced  by  the  hydrometer  when  floating  in  water,  bears  to  the 
weight  of  water  equal  in  bulk  to  one  degree. 

For  example:  suppose  the  weight  of  a  hydrometer  to  be  200 
grains,  it  is  floated  in  water  and  marks  the  water  line  (10°  B.  in 
pese  esprit,  or  0°  B.  in  pese  acide);  now  to  sink  it  one  degree  in  the 
first  case,  of  its  weight  must  be  added,  or  1.428  grain;  140  is 
therefore  the  modulus  of  the  scale  for  light  liquids;  in  the  other 
case,  we  must  withdraw  of  its  weight,  or  1.38  grain,  to  en- 
able the  hydrometer  to  rise  one  degree;  145  is  therefore  the  modu- 
lus of  the  pese  acide:  from  this  it  will  iippear  that  the  modulus 
determines  the  size  of  the  degrees.    That  here  presented  was 
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selected  (as  most  consistent  with  the  practice  of  manufacturing 
chemists,  and  according  with  the  tables  published  in  the  United 
States  Dispensatory)  by  Henry  Pemberton,  Practical 
Chemist,  of  this  city,  to  whose  able  article,  show- 
ing the  inconsistency  of  the  standards  in  use,  pub- 
lished in  the  American  Journal  of  Pharmacy,  vol. 
■    p.  1,  the  reader  is  referred. 


riff.  103. 
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.700 
.7  i 
.729 
.745 
.7ul 
.778 
.795 
.813 
.833 
.854 
.875 
.898 
.9J1 
.946 
.972 
1000 


The  inconvenience  of  an  arhitrar}'-  scale,  as  that 
of  Baume,  has  long  been  felt,  and  has  led  to  the 
manutacture  of  the  new  style  of  hydrometer  which 
is  here  figured ;  these  have  the  scale  of  Baum^,  with 
the  actutd  specific  gravity  corresponding  to  it,  writ- 
ten opposite  each  other  on  the  tube. 

This  article,  as  manufactured  by  Dr.  W".  H.  Pile, 
before  referred  to,  is  unexceptionable.  He  makes 
a  large  size  containing  two  in  a  series,  one  for  liquids 
heavier,  and  the  other  for  liquids  lighter,  than 
water,  each  having  an  extensive  range;  and  also  a 
small  size,  consisting  of  two  for  light  and  three  for 
heavy  liquids.  The  advantage  of  the  series  of  five 
small  instruments  is,  that  the  scales,  having  a  much 
less  range,  are  capable  of  exhibiting  more  accurately 
slight  difi:erences  in  sp.  gr.  than  in  the  other  case. 
In  the  drawing,  one  of  the  large  instruments  is  ex- 
hibited, considerably  reduced  in  size;  and,  as  the 
scales  with  the  two  sets  of  figures  could  not  be  re- 
presented in  a  single  view  of  the  tube,  the  printer 
has  appended  on  either  side  the  figures  representing 
the  degree  of  Baum^,  and  a  part  of  those  represent- 
ing the  sp.  gr. 

Besides  these  hydrometers,  Dr.  Pile  makes  others 
for  special  applications,  and  graduated  to  suit  par- 
ticular objects;  one  of  the  most  curious  of  these  is  the  Lactometer, 
for  the  measurement  of  milk,  which,  as  we  get  it  in  large  cities,  is 
liable  to  adulteration,  and  especially  to  dilution  with  water.  (See 
Lac  Vaccinum,  Part  IV.) 

Of  all  the  practical  applications  of  the  art  of  determining  specific 
gravity,  none  is  more  important  and  interesting  to  the  physician 
than  its  use  in  a.scertaining  the  qualities  of  urine.  The  urinometer 
is  the  most  delicate  of  this  class  of  instruments;  it  is  a  hydrometer 
tube  with  a  very  small  range,  only  going  from  1.000  to  1.060 
specific  gravity;  within  these  limits,  all'the  variations  of  urine  from 
its  normal  standard  may  be  ascertained.  So  delicate  are  these  cletcr- 
minations,  that  the  variations  of  temperature,  important  in  all 
cases,  here  require  special  attention;  and  accordingly  many  of  the 
urinometers  are  accompanied  by  a  little  thermometer  to  be  plunged 
into  the  urine  simultaneously  with  the  tube;  sometimes  the  thermo- 
meter is  inclosed  in  the  tube,  and  at  others,  as  in  the  apparatus 


Hydrometer  for 
liquids  lighter  tlian 
water. 
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Fig.  104,  accompanies  it  iu  a  neat  box  containing  also  a  graduated 
glass  for  containing  the  urine. 

The  thousand  grain  bottle,  with  proper  observance  of  the  therrao- 
ineter,  is,  however,  in  this  as  in  all  other  cases,  the  surest  test  of 
specific  gravity. 

Fig.  105  represents  the  urinomcter  removed  from  the  box  and 
floated  in  the  vessel  accompanying  it  (in  which  the  graduation 
marks  are  not  seen).  The  graduation  of  the  urinometer  is  such, 
that  each  degree  represents  1-1000,  thus  giving  the  actual  specific 
gravity  by  simply  adding  the  number  of  degrees  on  the  scale 
corresponding  with  the  surface  of  the  liquid  to  1000.  Thus, 
supposing  the  number  cut  by  the  surface  of  the  fluid  to  be  30,  as 


FiK.  104. 


Fia.  105. 


Fig.  lOG. 


"Urinometer-box  containing  thermometer, 
graduated  glass  vessel,  etc. 


XJrlnometer  in  use. 


shown  in  the  figure,  the  specific  gravity  would  then  be 
1.030.  The  average  density  of  healthy  urine  is  about  from 
10°  to  25°  of  this  scale,  at  60°  F.,  or  sp.  gr.  1.010  to  1.025. 
That  of  diabetic  urine  ranges  from  30°  to  60°,  or  sp.  gr. 
1.030  to  1.060. 

Some  hydrometers  for  liquids  heavier  than  water  are 
manufactured  of  small  size,  for  the  special  purpose  of  measuring  the 
strength  of  syrups.  Fig.  106  represents  one  of  tliese,  which  is  gradu- 
ated to  Baum^'s  scale.    It  floats  at  30°  in  a  solution  of  the  sp.  gr. 
1.26,  the  density  of  saturated  simple  syrup  when  boiling. 
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BAUME's  DEaREKS,  WITH  THEIR  CORRESPONDING  SPECIFIC  GRAVITY. 


Table  for  Liquids  lighter  than  Water.    Temp.  60°  Fahr. 

Degrees  of 
Hyilrom. 

opLL  I  lit- 

DcE^rees  of 

Specifio 

Degrees  of 

SpeciOo 

Gnivity. 

llydrom. 

Gravity. 

Hydroni. 

Cxravity 

10 

1.000 

31 

0.870 

51 

0.773 

11 

0.993 

32 

0.864 

52 

0.769 

12 

0.986 

33 

0.859 

53 

0.765 

13 

0.979 

34 

0.854 

54 

0.  (61 

14 

0.972 

35 

0.848 

55 

0.757 

15 

0.966 

36 

0.843 

56 

r»  ^  r  •■» 

O.ID.i 

16 

0.959 

37 

0.838 

57 

0.749 

17 

0.952 

38 

0.833 

58 

0.745 

18 

0.946 

39 

0.828 

59 

0.741 

19 

0.940 

40 

0.824 

60 

0.737 

20 

0.933 

41 

0.819 

61 

0.733 

21 

0.927 

42 

0.814 

62 

0.729 

22 

0.921 

43 

0.809 

63 

0.725 

23 

0.915 

44 

0.805 

64 

0.722 

24 

0.909 

45 

0.800 

65 

0.718 

25 

0.903 

46 

0.795 

66 

0.714 

26 

0.897 

47 

0.791 

67 

0.711 

.  27 

0.892 

48 

0.787 

68 

0.707 

28 

0.886 

49 

0.782 

69 

0.704 

29 

0.881 

50 

0.778 

70 

0.700 

30 

0.875 

Table  for  Liquids  heavier  than  Water.    Temp.  60°  Fahr. 

Degrees  of 

Specific 

Degrees  of 

Specitte 

Degrees  of 

Specific 

Hydrom. 

Gravity, 

Hydrom. 

Gravity. 

Hydrom. 

Gravity. 

1 

1.007 

26 

1.218 

51 

1.543 

2 

1.014 

27 

1.229 

52 

1.559 

3 

1.021 

28 

1.239 

53 

1.576 

4 

1.028 

29 

1.250 

54 

1.593 

5 

1.036 

30 

1.261 

55 

1.611 

6 

1.043 

31 

1.272 

56 

1.629 

7 

1.051 

32 

1.283 

57 

1.648 

8 

1.058 

33 

1.295 

58 

1.667 

9 

1.066 

34 

1.306 

59 

1.686 

10 

1.074 

35 

1.318 

60 

1.706 

11 

1.082 

36 

1.330 

61 

1.726 

12 

1.090 

37 

1.343 

62 

1.747 

13 

1.098 

38 

1.355 

63 

1.768 

14 

1.107 

39 

1.368 

64 

1.790 

15 

1.115 

40 

1.381 

65 

1.813 

16 

1.124 

41 

1.394 

66 

1.835 

17 

1.133 

42 

1.408 

67 

1.859 

18 

1.142 

43 

1.422 

68 

1.883 

19 

1.151 

44 

1.436 

69 

1.908 

20 

1.160 

45 

1.450 

70 

1.933 

21 

1.169 

46 

1.465 

71 

1.959 

22 

1.179 

47 

1.480 

72 

1.986 

23 

1.188 

48 

1.495 

73 

2.014 

24 

1.198 

49 

1.510 

74 

2.042 

25 

1.208 

50 

1.526 
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CHAPTER  III. 

TEMPERATURE,  GENERATION  OF  HEAT,  ETC. 

Many  of  the  processes  directed  m  the  Pharmacopoeia  may  be 
conducted  on  an  ordinary  cannon  stove;  as,  making  infusions  and 
decoctions,  syrups,  some  of  the  extracts,  all  of  the  ointments  and 
cerates,  and  some  of  the  plasters.  The  various  kinds  of  cooking 
stoves  are  still  better  adapted  to  these  purposes,  each  having  its 
particular  advantages,  and  nearly  all  ofiering  facilities  not  only  for 
performing  the  processes  requiring  the  naked  fire,  but  also  being 
readily  fitted  with  sand-  and  water-baths,  and  having  ovens 
attached  which  answer  the  purposes  of  drying-chambers.  Kitchen 
ranges,  such  as  are  now  generally  introduced  into  dwelling  houses, 
are  also  adapted  to  the  pharmaceutical  laboratoi'y;  they  may  be  so 
built  as  to  allow  of  sheet-iron  slides,  or,  better,  metallic  sash  inclos- 
ing the  space  above  the  fire,  so  as  to  carry  off  the  vapors  from 
evaporating  fluids,  or  the  acid  and  other  noxious  fumes  arising 
from  chemical  processes.  If  the  iron  slides  are  used,  a  light  of 
glass  should  be  introduced  into  one  of  them  to  facilitate  the  inspec- 
tion of  the  processes,  and  these  slides  or  the  sash  should  be  supported 
at  such  a  distance  from  the  fire  as  to  allow  of  a  draft  of  air  above 
the  containing  vessels,  and  to  enable  the  operator  to  manipulate 
without  exposure  to  the  fumes. 

An  advantage  of  these  cooking  ranges  over  stoves  is  found  in  the 
supply  of  hot  water  furnished  by  boilers  or  water-backs  connected 
with  them,  a  great  convenience  in  a  shop  or  laboratory.  Drawings 
of  these  would  be  superfluous,  as  the  situation  and  requirements  of 
pharmacists  are  so  various  that  each  can  best  be  suited  by  the  exer- 
cise of  a  little  ingenuity,  and  by  availing  himself  of  the  experience 
and  suggestions  of  those  whose  special  calling  is  to  furnish  this 
kind  of  apparatus. 

The  work  on  Pharmacy  by  Profs.  Mohr  and  Redwood,  edited  in 
Philadelphia  by  Prof.  Procter,  and  that  on  Chemical  and  Pharma- 
ceutical Manijmlations,  by  Prof.  Morfit,  give  drawings  of  diflierent 
furnaces  manufactured  for  the  special  uses  of  the  chemist  and 
pharmacist ;  but  few  of  these  are  in  common  use,  and  it  has  not 
been  deemed  important  to  present  the  subject  in  detail  in  this  work. 

A  notice  of  some  cheap  and  portable  forms  of  apparatus  may  ap- 
propriately preface  an  account  of  those  pharmaceutical  processes 
requiring  heat. 

The  common  clay  furnace  may  be  used  in  open  chimney-places, 
or  in  the  open  air,  charcoal  being  the  fuel ;  a  common  bellows  is 
employed  when  necessary  to  increase  the  intensity  of  the  tire. 
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Similar  furnaces  are  made  of  cast  iron ;  they  possess  no  advan- 
tages for  use  with  charcoal,  but,  by  becoming  hot,  they  facilitatj 
the  combustion  of  anthracite. 

The  small  French  hand  furnace,  Fig.  109,  is  light  and  portable, 
and  preferable  to  the  ordinary  clay  furnaces  for  table  operations. 

Many  of  the  operations  of  the  pharmaceutical  laboratory  are  con- 
veniently performed  with  lamps,  alcohol  being  the  fuel.  A  neat 
and  common  alcohol  lamp  is  that  shown  in  Fig.  107;  it  has  a 


Fi"-.  107.  Fig.  108.  Tig.  109. 


Glass  spirit  lamp.    Extemporaneous  glass  lamp.  French  hand  furnace. 


ground  glass  cap  to  prevent  the  waste  of  alcohol  by  evaporation. 
In  the  absence  of  such  a  lamp,  a  common  glass  bottle,  with  rather 
wide  mouth,  may  be  used ;  a  perforated  cork  with  a  small  glass 
tube  about  an  inch  long  is  inserted  in  the  neck  of  the  bottle,  as 
shown  in  Fig.  108,  and  the  wick  is  made  to  pass  through  this  into 
the  alcohol  contained  in  the  bottle. 

A  small  tin  alcohol  lamp  answers  about  as  well  as  any  for  com- 
mon purposes,  with  the  exception  of  having  no  cap  to  prevent 
evaporation  from  the  wick  ;  such  a  one  is  shown  in  Figs.  110  and 
111,  with  a  convenient  stand  in  which  to  place  it  under  a  capsule 
or  other  vessel  to  be  heated. 


Fig.  110. 


Fig.  111. 


Fig.  112. 
6 


The  alcohol  lamp  and  stand. 


Mitchell's  lamp. 


An  alcohol  lamp,  familiar  to  chemical  students,  is  Mitchell's 
argand  lamp,  shown  in  section  in  Fig.  112.  In  this,  which  is  usu- 
ally made  of  tin,  an  argand  burner  is  jjlaced  in  the  centre  of  a 
cylindrical  reservoir,  r, 'with  which  it  communicates  at  bottom  by 
small  lateral  tubes;  the  reservoir  is  furnished  with  a  tube  near  the 
top  at  a,  for  the  introduction  of  the  fluid;  this  is  stopped  with  a  cork 
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having  a,  eliglit  perforation,  so  as  to  admit  the  air  as  the  alcohol  is 
consumed.  The  cylindrical  wick^,  which  is  inserted  in  the  burner, 
is  kept  saturated  with  alcohol,  owing  to  its  communicating  with 
the  reservoir.  When  lighted  at  its  upper  edge,  it  burns  freely, 
having  a  draft  of  air  Avithin  as  well  as  without  the  cylindrical 
column  of  flame,  and  generates  a  large  amount  of  heat. 

When  no  longer  wanted  for  use,  the  lamp  should  be  covered  by 
a  cap  over  the  burner,  or  emptied  of  alcohol,  otherwise  waste  will 
occur  by  continued  evaporation  from  the  wick. 

r'ig.  113  represents  Berzelius's  lamp,  which  is  adapted  to  alcohol 
or  oil;  it  is  attached  to  a  permanent  stand,  upon  the  upright  rod 
of  which  it  moves,  being  secured  by  a  screw,  which  presses  against 
the  rod ;  the  reservoir  is  here  se^Darated  from  the  burner,  with  which 


rig.  113. 


Tig.  111. 


Berzelius'a  lamp. 


Lamp  chimney. 

it  communicates  by  a  single  tube.  A 
little  screw  is  arranged  alongside  the 
burner  to  raise  or  depress  the  wick. 

Fig.  114  is  a  chimney,  which  is  adapted 
to  confine  the  flame  within  narrow  limits, 
and  to  increase  the  draught,  thus  dimin- 
ishing the  tendency  to  smoke,  and  increasing  the  intensity  of  the 
heat.    It  may  be  applied  either  to  Berzelius's  or  Mitchell's  lamp. 

"The  Universal  Lamp,"  constructed  on  the  same  principle  as 
Berzelius's,  but  better  adapted  to  support  utensils  to  be  heated,  may 
also  be  obtained  from  the  manufacturers  and  dealers  in  chemical 
apparatus. 

One  of  the  best  contrivances  for  generating  an  intense  heat  for 
those  few  processes  in  pharmacy  to  which  it  is  essential,  and  for 
fusing  insoluble  silicates,  and  in  glass-blowing  and  bending  opera- 
tions, is  the  lamp  next  figured,  which  is  called  the  alcohol  blast 

lamp.  ^-,11  T 

This  is  shown  in  Fig.  115.  It  consists  of  a  double  copper  cylin- 
der, a,  inclosed  at  top  and  bottom,  and  surrounding  an  intei-ior 
chamber,  which  extends  somewhat  below  the  bottom  ot  the  cylinder 
to  a  permanent  copper  bottom,  as  shown  in  the  section.  Near  the 
top  of  the  cylinder,  an  open  tube  of  the  same  material  is  soldered 
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on  at  ff,  for  the  purpose  of  filling  it,  and  nearly  opposite,  on  the 
other  side,  a  tnhe,  b,  also  of  copper,  is  inserted;  this  is  bent,  as  seen 
in  the  drawins;,  and,  gradually  tapering  down  to  a  small  diameter, 
enters  the  internal  chamber  between  the  lower  terminus  of  the 


Fig.  115. 


Alcohol  blast  lamp  and  stove. 


cylinder  and  the  bottom;  it  is  now  curved  upward,  and  terminates 
with  a  small  orifice  at  c;  a  movable  top,  d,  is  fitted  with  a  handle, 
and  so  constructed  as  to  fit  over  the  open  top  of  the  chamber.  E 
represents  a  sheet-iron  stove  in  which  the  lamp  may  be  placed  when 
used,  and  which  serves  as  a  support  for  crucibles,  dishes,  etc.  The 
mode  of  using  this  lamp  is  to  fill  the  cylinder  with  alcohol  by 
means  of  the  tube  a  till  it  commences  to  run  out  of  the  jet  c,  then 
cork  up  the  open  end  of  the  tube  a,  observing  not  to  secure  the 
cork  too  tightly.  About  two  fiuidounces  of  alcohol  are  now  poured 
into  the  central  chamber,  or  sufficient  to  cover  the  bottom  and  rise 
to  within  an  inch  or  two  of  the  orifice  at  c.  This  spirit,  being  now 
ignited  by  a  match,  quickly  heats  that  contained  in  the  surround- 
ing cylinder,  and  as  this  boils,  the  vapor  formed  is  forced  through 
the  tube  6  in  a  powerful  jet,  which,  as  it  escapes  at  c,  is  ignited  by 
the  flame  playing  upon  the  surface  of  that  in  the  chamber,  and 
thus  forms  a  jet  of  flame  possessing  an  intense  heating  power; 
should  any  obstruction  occur  in  the  tube  6,  or  at  the  orifice  c,  the 
apparatus  might  explode,  but  that  the  cork  at  a  would  be  likely 
to  be  thrown  out.  "When  it  is  desired  to  stop  the  flame,  and 
whenever  the  apparatus  is  to  be  put  out  of  use,  the  cover  d  is  placed 
on  the  top. 

For  accomplishing  fluxions  with  carbonated  alkali,  where  a  very 
intense  heat  is  required,  this  lamp  is  an  admirable  arrangement, 
doing  away  with  the  necessity  of  a  counter  blowpipe.  In  order  to 
apply  this  jet  to  the  greatest  advantage  for  the  purpose  named,  a 
crucible  jacket,  F,  Fig.  116,  may  be  placed  upon  the  projections  on 
the  top  of  the  stove  IJ,  Fig.  115,  immediately  over  the  flame  of  the 
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Fig.  116. 


Crucible  jacket. 


Fig.  117. 


lamp.  This  ia  a  sort  of  chimney  made  of  sheet- 
iron,  and  serving  the  double  purpose  of  keeping 
the  crucible  from  all  currents  of  air  but  those 
highly  heated  by  the  flame,  and  of  turning  the 
flame  back,  somewhat  as  in  a  reverberatory  furnace. 

The  cheap  and  abundant  lighting  fluids  sold 
under  the  names  of  kerosene,  coal  oil,  etc.,  are  too 
highly  carbonaceous  to  serve  a  good  purpose  for 
heating,  unless  with  apparatus  constructed  with 
special  arrangements  for  securing  the  thorough 
combustion  of  the  oil  and  the  convenient  applica- 
tion of  the  generated  heat  to  the  objects  in  view. 
Gasoline  vapor  is  too  smoky  even  when  mixed 
with  atmospheric  air;  but  the  kind  of  gas  made  by  the  destruc- 
tive distillation  of  coal  leaves  nothing  to  be  desired. 

The  best  fuel  for  pharmaceutical  purposes  is  the  gas  now  so  freely 
and  cheaply  supplied  in  almost  every  considerable  town. 

This  gas  may  be  conducted  by  pipes  into  the  counter  or  table, 
and  terminated  at  any  convenient  point  just  above  its  surface  by  a 
suitable  burner ;  or  it  may  have  soldered  on  to  the  iron  jjipe  at  its 
terminus  a  leaden  one,  which,  being  flexible,  may  be  moved  at 
pleasure  to  any  desired  part  of  the  table.  The  gas  distributor, 
shown  in  Fig.  117,  is  the  best  arrangement  for 
supplying  a  number  of  burners  at  one  time  on  the 
table ;  it  is  made  of  brass  on  a  marble  foot,  with 
three  distributing  stopcocks.  This  arrangement 
afltbrds  a  neat  and  convenient  means  of  using  gas, 
from  an  ordinary  pendant  or  bracket  on  the  table, 
for  three  several  purposes  at  the  same  time.  A 
very  good  portable  apparatus,  capable  of  being 
used  in  any  part  of  the  room,  or  in  any  room  in 
the  house,  is  shown  in  Fig.  118.  It  consists  of  a  flexible  tube,  which 
is  terminated  at  one  end  by  a  cap  to  fit  on  to  the  burner  of  a  com- 
mon chandelier,  pendant,  or  side-light,  such  as  are  suspended  from 
the  ceiling  or  walls  of  apartments  for  the  purposes  of  illumination. 
To  the  other  end  of  this  tube  is  a  stand  of  metal  attached,  sur- 
mounted by  a  burner  to  be  adapted  to  some  of  the  various  kinds 
of  furnaces  to  be  described  in  the  sequel. 

Figs.  119  and  120  are  sectional  drawings  to  illustrate  the  diflFerent 
modes  of  connecting  the  flexible  tube  as  above  with  the  permanent 
pipe.  Fig.  119  is  "the  mercury  cup  arrangement;  a  small  cup  is 
screwed  on  the  burner  at  its  base,  into  which  are  introduced  a  few 
ounces  of  mercury,  and  into  this  the  cap  of  the  conducting  tube 
dips  so  as  to  form  an  air-tight  joint,  which  is  very  readily  shipped 
and  unshipped.  In  this  figure  the  cap  is  represented  as  having  a 
flano-e  covering  the  mercury  cup,  which,  while  it  is  in  its  place, 
protects  the  mercury  from  evaporation  or  from  spilling  out.  When 
unshipped,  however,  the  bath  of  mercury  is  unprotected,  and  becomes 
wasted,  frequently  requiring  to  be  renewed,  and  leading  to  incon- 
venience.   Fig.  120  is' a  ground  burner  and  cap,  such  as  are  shown 


Gas  distributor. 
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also  in  Fio-.  118.  The  burner  and  cap  are  fitted  and  ground  to  each 
other,  so  as  to  make  a  direct  air-tight  connection  when  adjusted, 


Fig.  118.  rig.  119.  Fig.  120. 


Ground  gas  burner  and  hose.  Curve  for  gas  tubing. 


and  yet  are  removable  at  pleasure.  The  screws  by  which  the  burner 
is  attached  to  the  pipe,  and  the  cap  to  the  flexible  tube  above,  and 
also  the  internal  construction  of  the  fish-tail-burner,  are  shown  in 
this  section. 

There  is  now  made  a  cap  which  fits  upon  any  burner  without 
being  ground,  and  is  used  for  drop-lights  in  illumination.  These 
attachments  are  made  by  simply  stretching  a  piece  of  gum-clastic 
tubing  over  the  burner,  and  connecting  the  other  end  with  a  gas 
furnace  or  other  appliance  on  the  counter.  There  is  a  liability  to 
inconvenience  from  the  folding  of  the  tube  upon  itself  at  the  point 
at  which  it  should  curve,  thus"  shutting  off  the  flow  of  gas.  To  ob- 
viate this,  a  curved  tinned  iron  support,  shown  in  Fig.  121,  may  be 
slipped  over  the  upper  end  of  the  tube  into  a  position  to  give  it  the 
appropriate  curve. 

Fig.  122  represents  the  argand  burner  with  rim.  The  jet  of  gas 
is  here  through  the  small  h^oles  at  the  top  of  the  hollow  cylinder, 
7 
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Fig.  122.  the  fnnnel-shaped  appendage  above  be- 

ing designed  to  spread  the  flame  wlien 
used  for  illumination;  the  disk  screwed 
on  below  is  used  to  support  the  chim- 
ney, and  is  perforated  with  holes  so  as 
to  allow  a  draft  of  air  around  the  flame, 
while  the  hollow  cylindrical  shape  of 
the  burner  favors  the  draft  through  its 
centre.  The  argand  burner  is  shown  in 
Fig.  118  as  covered  by  a  cylinder,  Fiff. 
125.  ^ 
Fig.  123  represents  a  cylindrical  screen  used  to  cover  over  any 
common  burner,  the  object  being  to  confine  the  heat,  to  prevent 
the  flame  being  aifected  by  draughts,  and  to  afford  a  support  for 
the  vessel  being  heated.  The  door  is  convenient.  When  the  top  is 
covered,  to  light  the  flame,  and  to  see  its  elevation  and  depression 
during  the  process. 


Argand  burner. 


Fig.  123. 


Fig.  124. 


Screen  and  support. 


Gas  stove. 


Fig.  124  represents  a  cylinder  of  sheet  copper,  iron,  or  tin,  which 
may  vary  in  length  from  5  to  8  inches,  and  in  diameter  from  2|  to 
4  inches,  with  a  ring  of  the  same  material  about  an  inch.  Avide,  and 
just  large  enough  to  slide  over  the  cylinder.  A  piece  of  copper  or 
brass  wire  gauze,  a  little  larger  than  the  diameter  of  the  cjdinder, 
is  stretched  over  the  top,  and  secured  by  passing  the  ring  over  it ; 
while  the  bottom  is  left  open,  and  either  supported  on  feet  or  made 
to  stand  directly  upon  the  table,  the  lower  margin  being,  as  in  this 
case,  scalloped,  so  as  to  allow  the  free  passage  of  air  into  it. 

The  obstruction  to  the  free  passage  of  the  mixed  air  and  gas 
which  fine  gauze  presents,  causes  the  large  amount  of  carbon  in 
the  flame  observed  in  many  of  these  furnaces;  the  gas  accumulates 
in  the  top  of  the  cylinder  to  the  exclusion  of  the  necessary  propor- 
tion of  atmospheric  air;  a  gauze  of  from  30  to  50  apertures  to  the 
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linear  inch  has  the  required  fineness.    The  gas  stove,  as  thus  con- 
structed, is  to  be  set  immediately  over  a  gas  pipe,  which  may  either 
be  permanent  or  flexible,  or  it  may  be  open  at  the 
end,  or  terminated  by  an  ordinary  bat-wing,  or  fish-       Fig-  125. 
tail,  or  argand  burner;  preferably  by  the  latter. 

Fig.  125  is  another  form  of  cylinder,  of  tin:  the 
bottmn  being  removed,  it  will  fit  the  rim  of  the  ar- 
gand burner  ;  the  object  of  the  little  cap  at  bottom 
is  to  adapt  it  to  an  ordinary  fish-tail  or  bat-wing 
burner.  Many  restaurants  are  supplied  with  similar 
apparatus,  its  construction  being  varied,  so  as  to 
give  support  to  the  vessel  to  be  heated. 

The  mode  of  using  these  cylinders  is  to  place  them 
over  the  burner,  and  to  allow  the  gas  to  escape  into 
them  and  thus  to  become  mixed  with  air,  then  to 

apply  a  light  above  the  surface  of  the  wire  gauze.   

Tlie  gas,  which,  under  ordinary  circumstances,  burns  gmaii  gas  stove, 
with  a  bright  yellow  flame,  indicating  the  presence 
of  carbon  in  a  state  of  incandescence,  and  depositing,  in  conse- 
quence, a  large  amount  of  soot  upon  any  cold  body  brought  in  con- 
tact with  it,  may  now  be  so  completely  diluted  with  air,  by  regu- 
lating the  jet,  as  to  burn  with  a  light  blue  flame,  containing  no 
carbon.  The  combustion  being  much  more  comjDlete,  and  spread  over 
the  whole  surface  of  the  gauze,  gives  an  increased  amount  of  heat, 
and  so  diffuses  it  over  the  bottom  of  the  vessel  as  to  diminish  the 
liability  to  fracture.  Where  a  smoky  flame  is  obtained,  the  supply 
gf  atmospheric  air  should  be  increased,  or  that  of  the  gas  diminished. 

This  kind  of  heating  apparatus,  when  the  fuel  is  accessible,  is 
recommended  by  its  cleanliness,  as,  when  carefully  used,  it  is  as 
free  from  any  residue  or  sooty  deposit  as  alcohol  itself.  Gas  is  far 
cheaper  than  alcohol,  even  in  towns  where  the  price  reaches  $4  00 
per  thousand  feet.  In  Philadelphia  it  is  but  $2  50.  It  may 
be  applied  for  an  indefinite  period  without  renewing,  which  in  long 
evaporations  is  particularly  desirable.  It  may  also  be  regulated 
with  perfect  facility,  and  left  burning  during  the  absence  of  the 
operator,  without  the  fear  of  a  material  increase  or  diminution  of 
the  flame,  thus  superseding,  in  many  instances,  the  necessity  of  a 
sand-bath,  to  be  described  in  a  subsequent  chapter.  The  reader 
may  consult  with  advantage  the  papers  of  P.  W.  Bedford,  in  Fro- 
ceedings  Amer.  Pharm.  Assoc.^  vol.  xiii.  pp.  155,  180. 

In  some  gas  furnaces  the  rim  used  to  secure  the  wire  gauze  over 
the  top  is  made  to  project  for  a  half  inch  or  more  above  the  gauze, 
and  the  inclosure  is  fllled  with  pieces  of  pumice-stone  or  of  brick 
about  the  size  of  a  chestnut ;  the  advantages  of  this  are,  that  the 
flame  is  not  so  liable  to  be  blown  out  by  a  draught  of  air,  the  rim 
acting  as  a  shield  to  it;  the  incombustible  material  becoming  hot, 
radiates  heat  besides  the  direct  heating  ettect  of  the  flame.  It 
also  protects  the  wire  gauze  from  corrosion  by  liquids  accidentally 
spilled,  and  diminishes  the  liability  to  its  becoming  so  perforated 
that  the  flame  may  be  communicated  to  the  mixed  gas  in  the 
interior  of  the  stove. 
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If  the  cylinder  rests  on  the  table,  and  is  short,  so  that  the  fire  is 
brought  near  tlie  top  of  tlie  table,  the  heat  will 
scorch,  and  may  inflame  it.  To  avoid  this,  elevate 
the  top  of  the  cylinder,  at  least  eight  inches,  or 
place  it  and  the  burner  on  a  plaster  tile.  Putting  a 
wire-gauze  diaphragm  between  the  gas  burner  and 
the  top  of  the  stove,  with  the  view  of  mixing  the 
gas  and  air  more  completely,  seems  unnecessary. 

In  those  instances  where  a  gentle  heat  is  re- 
quired, and  especiallj'-  when  the  vessel  to  be  heated 
is  small,  the  cylinder  covered  with  wire  gauze  may 
be  dispensed  with,  and  an  argand  burner  being 
used,  a  small  chimney  of  metal  or  glass  is  set  on 
its  rim,  as  shown  in  Fig.  126;  and,  the  jet  of  gas 
being  small,  and  the  object  removed  some  distance 
above  the  flame,  a  steady  and  continuous  heat  is 
secured  without  a  deposit  of  soot. 

Parrish's  gas  furnace,  shown  in  Figs.  127,  128,  is  of  cast  iron, 
open  at  the  bottom,  of  the  shape  shown  in  the  drawing.  A  brass 
burner  of  two  rings,  a.  Fig.  128,  passes  into  the  body  of  the  fur- 
nace near  the  bottom  ;  the  rings  are  perforated  at  suitable  distances 
wdth  small  holes  for  the  ignition  of  jets  of  gas.  For  all  purposes 
requiring  a  moderate  and  diffused  heat,  this  answers  an  admirable 
purpose.  The  scalloped  rim  allows  the  free  passage  of  a  draught 
of  air  from  the  flame  when  the  furnace  is  covered  by  a  receiving 
vessel,  while  the  distance  of  this  from  the  flame  prevents  the  de- 
posit of  soot  upon  it  unless  when  the  flame  is  at  its  highest,  whiclj, 
it  need  not  be  for  the  purposes  named. 


Chimney  and 
crucible  support. 


Fig.  127. 


Fi£?.  128. 


Parrish's  gas  furnace. 


Fig.  128  represents  the  wire-gauze  attachment,  adapted  to  ope- 
rations requiring  a  high  heat  f  the  lower  casting,  6,  fitting  accu- 
rately into  the  throat  of  the  furnace,  is  covered  with  wire  gauze, 
which  is  secured  in  place  by  the  upper,  c;  this  has  three  projecting 
arms  for  supporting  the  receiving  vessel  at  the  right  elevation  from 
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the  flame.  The  small  tripod,  d,  is  useful  for  supporting  smaller 
vessels  and  flasks,  either  when  subjected  to  the  high  flame  or  to 
that  designed  for  evaporation. 

Beino-  open  at  the  bottom,  this  furnace  allows  a  free  ingress  of 
air  to  nnx  with  the  gas,  which,  being  ignited  above  the  diaphragm 
of  wire  ^auze,  produces  perfect  combustion  without  the  least 
smoke,  and  with  greatly  increased  evolution  of  heat.  The  great- 
est consumption  of  gas  by  this  burner,  under  ordinary  pressure,  is 
from  seven  to  ten  cubic  feet  per  hour,  though  this  would  smoke 
witliout  the  wire-gauze  attachment;  for  evaporation  without  the 
attaclunent  a  much  smaller  flow  of  gas  is  required. 

A  gallon  of  water  in  a  pharmaceutical  still  of  tinned  iron,  placed 
on  the  projecting  arms  over  the  wire  gauze,  was  raised  to  the  boil- 
ing point  in  thirteen  minutes,  though  in  an  uncovered  enamelled, 
iron  vessel  it  required  nearly  twenty  minutes.  In  this,  as  in  all 
other  apparatus  for  burning  gas,  much  depends  on  the  flow  of  the 
gas,  which  is  partly  regulated  by  the  Bto2:)COck,  and  partly  by  the 
pressure  at  the  works. 

Bunsen's  burner,  Fig.  129,  is  familiar  to  most  chemical  students 
as  furnishing  a  concentrated  flame  similar  to  that  oroduced  by  a 
blowpipe,  and  useful  for  fusions,  for  blowing 
and  bending  glass,  for  bringing  a  crucible  to  Fig.  129. 

redness,  and  for  many  purposes  in  the  labora- 
tory. For  blowpipe  operations  the  upright  tube 
is  fltted  with  another  one,  which  is  flattened 
laterally  at  the  upper  end,  so  that  the  orifice 
presents  the  appearance  of  a  narrow  slit,  which, 
being  cut  off  obliquely,  gives  to  the  blowpipe 
flame  a  downward  direction.  The  tube  of 
Bunsen's  burner  may  be  covered  with  a  cylinder 
orsu[)port;  as  the  mixture  of  gas  with  atmo- 
spheric air  is  effected  in  the  tube,  this  arrangement  is  not  liable  to 
the  disadvantage  of  imperfect  combustion. 

A  modification  of  Bunsen's  burner,  Fig.  130,  has  been  devised, 
in  which  most  of  the  tube,  conveying  the  gas  mixed  with  air  is 


Fig.  130. 


Horizontal  burner. 


kept  in  a  horizontal  plane,  and  the  perfoi-atcd  head  attached  to  a 
short  pipe  at  right  angles  to  the  liorizontal  tubes.  The  operator  is 
enabled  to  employ  it  m  many  cases  where  the  usual  upright  tube 
is  inadmissible. 

Another  arrangement  for  the  same  purpose  is  to  cover  merely 
the  upper  end  with  a  short  cylinder  fastened  on  a  retort  stand, 
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the  top  of  which  is  covered  with  gauze;  or,  a  still  cheaper  one,  to 
place  a  piece  of  gauze  upon  the  ring  of  a  retort  stand.  In  both 
these  cases  the  gas  may  be  lit  either  above  or  below  the  gauze,  and 
the  flame  spread  over  its  diameter  or  confined  below  it  at  jileasure. 

Bunsen's  burner  has  been  modified  by  J.  J.  Grifiin,  F.C.S.,  whose 
modification  is  figured  in  the  Chemical  News,  London,  November  2, 
1861.    This  arrangement  is  shown  in  Fig.  131.  The 
Pig.  131.       most  important  improvement  suggested  by  Griffin  is 
a  movable  cap  fitting  over  the  air-box  at  the  bottom, 
with  holes  so  arranged  as  to  diminish  the  supply  of 
air  at  pleasure.    A  modified  Bunsen  burner  with 
this  arrangement  is  now  sold  by  dealers  in  chemical 
apparatus;  it  can  be  adjusted  to  produce  a  yellow 
carbonized  flame  or  an  intense  blue  flame  at  plea- 
sure, and  is  regulated  with  ease  so  as  to  prevent 
either  an  excess  of  gas  or  of  air.    The  principle  of 
Griffin's  attachment  of  a  circular  cast-iron  box,  with, 
holes  around  the  margin  and  on  the  top,  designed  to 
Grifflc's  burner,     surmouiit  the  Bunscu  burner  and  spread  the  flame 
for  boiling  and  evaporation,  was,  I  think,  anticipated 
by  McGlensey,  of  Philadelphia,  whose  patent  burner  is  figured  below. 

Fig.  132  (1,  2)  shows  a  simple  brass  cylinder  with  attachment  for 
the  introduction  of  gas  and  atmospheric  air.    The  orifice  of  the 

burner  is  about  one-quarter 
of  an  inch  above  the  top  of 
the  holes  for  the  admission 
of  air,  an  important  feature 
in  determinino-  the  degree 
of  force  of  the  upward  col- 
umn of  mixed  air  and  gas; 
this  constitutes  a  Bunsen 
burner.  The  perforated  co- 
nical top-piece  is  designed  to 
be  screwed  on  to  the  top  of 
the  tube,  and  spreads  the 
flame  by  discharging  the  gas 
through  the  small  orifices  in 
the  top.  In  other  patterns 
of  this,  designed  for  larger  tubes,  this  perforated  disk  is  convex, 
and  some  of  the  holes  are  so  near  the  outer  edge  as  to  spread  the 
flame  more  thoroughly.  Fig.  133  shows  one  of  the  numerous 
arrangements  adopted  by  the  patentee  for  the  support  of  vessels 
over  the  burner.  Various  forms  of  apparatus  constructed  with 
McGlensey 's  improvement  are  used  for  heating  sad-irons,  the  cast- 
iron  plates  for  batter  cakes,  and  for  radiating  heat,  as  in  warming 
bath-rooms  and  other  small  apartments.  For  boiling  they  are  use- 
ful, but  not  so  well  adapted  for  evaporation.  It  is  claimed  that  one 
of  them  will  boil  a  quart  of  water  in  a  tin  vessel  in  ten  minuteSj 
burning  at  the  rate  of  four  cubic  feet  of  gas  per  hour.* 

*  See  paper  by  Prof.  P.  W.  Bedford,  Proceedings  of  American  Pharmaceutical 
Association,  xiii.  15"),  180. 


Fig.  132.  Fig.  133. 


MoGlensey's  ga.s  burner. 
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CHAPTER  IV. 


Fig.  134. 


ON  THE  MODES  OF  MEASURING,  REGULATING,  AND  APPLYING  HEAT  FOR 

PHARMACEUTICAL  PURPOSES. 

Thermometer. — The  measurement  of  temperature,  which  is  of 
practical  importance  in  some  heat  operations,  and  in  ascertaining 
the  specific  gravity  of  liquids,  is  eflected  by  the  use  of 
a  thermometer.  These,  as  made  for  the  measurement 
of  ordinary  changes  in  the  temperature  of  the  atmo- 
spliere,  are  of  various  cheap  patterns,  generally  having  a 
small  range  from  a  few  degrees  below  zero  of  Fahren- 
heit, to  about  120°  above  it.  Fig.  134  represents  a 
thermometer  such  as  is  convenient  in  a  chemical  or 
pharmaceutical  laboratory.  It  is  graduated  by  Fahren- 
heit's scale  from  — 20°  to  -f  640°,  and  adapted  to  im- 
mersing in  liquids  the  temperature  of  which  is  to  be 
measured. 

In  the  United  States  and  Great  Britain,  Fahrenheit's 
scale  is  popularly  used;  but  as  the  student  is  liable  to 
see  Centigrade  and  Reaumur's  scales  referred  to  in 
works  written  in  continental  Europe,  and  as  the  former 
is  generally  introduced  into  chemical  laboratories  every- 
where, and  is  mentioned  in  modern  works  on  chemistry, 
a  description  of  these  is  necessary,  with  the  mode  of 
converting  them  into  Fahrenheit's. 

The  Centigrade  scale  is  the  best  adapted  to  the  wants 
of  the  scientific,  by  its  decimal  arrangement ;  in  it  the 
freezing  point  is  zero,  and  the  boiling  point  of  water' 
100°,  each  degree  being  equal  to  1.8  Fahrenheit's. 

Reaumur's  scale  has  the  boiling  point  of  water  at  80°, 
the  zero  being  at  freezing;  it  has  been  superseded,  where 
it  was  formerly  used,  by  Centigrade. 

Fahreidieit's  has  the  zero  32°  below  the  freezing  point, 
and  180°  between  freezing  and  boiling,  so  that  the  latter 
point  marks  212°. 

To  reduce  Centigrade  to  Fahrenheit's,  multiply  by  9, 
divide  by  5,  and  add  32.  To  reduce  Fahrenheit's  to 
Centigrade,  subtract  32,  multiply  by  5,  and  divide  by  9. 

To  reduce  Reaumur's  to  Fahrenheit's,  multiply  by  9, 
divide  by  4,  and  add  32.  To  reduce  Fahrenheit's  to 
Reaumur's,  subtract  32,  multiply  l)y  4,  and  divide  by  9. 

The  following  diagram  illustrates  the  relation  of 
these  three  scales  to  each  other.    Those  who  wish  can 


Thermo- 
meter. 
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consult  tables  of  equivalent  temperatures  in  Gray's  Supplemcnl  lo 
the  Fhannacopoeia,  folios  61-63. 


Fahrenheit. 


Fig.  135. 

Centigrade. 
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Diagram  of  different  thermometers. 

In  most  of  the  operations  of  the  pharmaceutical  shop  and  labora- 
tory, the  intervention  of  some  conducting  medium,  between  the 
fire  and  the  vessel  in  which  the  opei^ation  is  performed,  is  useful, 
cither  to  prevent  its  too  sudden  elevation  and  depression  of  tem- 
perature, or  to  regulate  the  degree  of  heat  applied.  For  these  pur- 
poses, sand-,  water-,  and  steam-baths  were  invented. 

The  Sand-Bath. — This  is  used  to  pi-event  the  sudden  elevation 
and  depression  of  temperature,  and  where  arrangements  for  burning 
gas,  such  as  are  described  in  the  last  chapter,  are  at  command,  it  may 
be  dispensed  with  in  nearly  all  cases.  A  convenient  sand-bath,  at 
all  times  ready  during  the  winter  season,  is  furnished  by  the  top  of 
a  stove,  such  as  is  used  with  anthracite  coal  for  warming  apart- 
ments; a  rim  of  sheet  iron,  stretched  around  the  top  and  projecting 
fi'om  three  to  four  inches  above  it,  makes  a  good  receptacle  for  the 
sand,  which  becomes  more  or  less  heated  according  as  the  fii-e  is 
increased  or  not,  and  may  be  used  to  digest  infusions,  to  dr}'  pre- 
cipitates, and  to  evapoi-ate  any  solutions  the  vapors  of  which  would 
not  contaminate  the  atmosphere  injuriously.  A  shallow  cast-iron 
jiot,  fitting,  though  not  too  closely,  the  top  of  a  stove  or  furnace,  is 
also  a  good  arrangement;  this  is  to  be  filled  only  so  full  of  sand  as 
is  necessary  completely  to  cover  the  bottom  of  the  vessel  to  be  set 
in  it;  as  a  general  rule,  the  gi'cater  the  amount  of  sand,  the  greater 
will  be  the^waste  of  heat.  In  inti-oducing  a  vessel  to  be  heatecl,  it 
may  be  plunged  into  the  sand,  so  as  to  cover  the  bottom  and  sides 
more  or  less,  according  to  the  degree  of  heat  required;  and  when 
the  diameter  of  the  sand-bath  is  greater  than  that  of  the  fire  below, 
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there  is  a  siniihir  choice  between  placing  it  immediately  over  the 
source  of  heat,  or  in  a  less  heated  position  near  the  edge. 

The.  Wakr-Bath. — An  extemporaneous  water-bath  is  prepared  by 


procuring  a  ratlier 


shallow  tin  or  copper  cup,  and  an  evaporating 
dish  of  just  such  size  as  will  completely  cover  it,  projecting  slightly 
over  its  edge.  Those  glass  evaporating  dishes  which  have  a  pro- 
jecting edge  turned  over  and  downwards  will  fit  more  securely 
over  the  metallic  vessel  without  being  pushed  out  of  place  by  the 
force  used  in  stirring.  The}'  are  also  convenient  from  not  allowing 
the  ready  escape  of  steam  round  the  edge;  this,  being  condensed, 
either  passes  back  into  the  cup,  or  drops  from  the  edge. 

The  lower  vessel  is  to  be  nearly  filled  with  water,  and  the  sub- 
stance to  be  heated  placed  in  the  evaporating  dish,  which  being 
adjusted  to  its  place,  the  Avliole  is  put  over  the  fire. 

The  temperature  of  boiling  water  under  ordinary  cii'cumstances 
of  pressure  being  212°,  it  is  obvious  that  the  contents  of  the  evapo- 
rating dish  cannot  reach  a  higher  point ;  it  is  found,  practically,  that 
two  or  three  degrees  of  heat  are  lost  in  passing  from  the  boiling 
water  through  the  dish,  so  that,  when  the  water  below  is  boiling, 
the  temperature  of  the  contents  of  the  dish  will  not  exceed  210°. 
Aqueous  liquids  will  not  boil  in  a  Avater- 
bath,  but  many  of  the  solutions  used  for  Fig.  136. 

the  preparation  of  extracts,  being  alco- 
holic, undergo  active  ebullition  at  this 
temperature. 

A  disadvantage  attending  upon  an 
extemporaneous  arrangement  arises 
from  the  rapid  escape  of  steam  from 
the  lower  vessel  on  all  sides  of  the  cap- 
sule: now  the  quantity  of  vapor  which 
will  be  suspended  in  a  given  space  in 
the  atmosphere  is  constant  at  any  given  temperature,  so  that,  in 
proportion  as  such  space  is  saturated  with  moisture,  further  evapo- 
ration is  retarded. 

A  convenient  water-bath,  less  liable  to  the  above  objection,  is 
here  figured ;  it  is  constructed  of  tinned  iron,  or  preferably  of  copper 
tiiuied,  and  consists  of  an  outer  vessel  or  jacket 
soldered  on  to  a  shallow  dish  made  like  a  porce-  Fig.  137. 
lain  capsule,  without  seams,  coated  with  tin, 
designed  to  contain  the  evaporating  solution. 
The  jacket  is  fed  with  water  l)y  the  tube,  which 
may  be  fitted  more  or  less  tightly  with  a  cork. 
It  is  tightly  corked  when  the  vessel  is  to  be 
tilted  in  pouring  ort'  the  contents  of  the  upper 
.part  of  the  vessel,  but  loosely  during  the  applica- 
tion of  heat.  In  drying  substances,  and  in  all  cases  where  it  is 
desirable  to  prevent  the  escape  of  steam  from  the  water  in  the 
jacket  into  the  surrounding  air,  the  cork  may  be  perforated  and 
fitted  with  a  8team-]ii[)e  of  glass  conducted  into  a  vessel  of  cold 
water  (Fig.  136),  into  the  flue  of  a  chimney,  or  through  a  window. 


Metallic  water-bath. 


Porcelain  wnter-bath. 
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"When  put  out  of  use,  the  water-bath  should  be  carefully  dried  by- 
wiping  out  the  upper  or  evaporating  vessel,  and  placing  it  in  such  a 
position  that  the  jacket  will  be  completely  drained  of  its  moist  ure. 

By  adapting  to  the  cork,  as  above,  a  tube  of  glass,  and  passing  it 
into  a  vessel  of  mercury,  steam  may  be  obtained  under  pressure  so 
as  to  raise  the  temperature  of  the  bath  somewhat  above  212°,  and 
this  arrangement  may  be  resorted  to  with  advantage  when  a  more 
rapid  evaporation  is  desirable  than  that  afforded  at  the  ordinary 

water-bath  temperature.  Steam  with  regu- 
lated pressure  is  applied  on  a  large  scale  in 
a  variety  of  manufacturing  processes,  as  ex- 
plained in  the  sequel. 

Fig.  187  shows  a  porcelain  water-bath, 
sold  by  the  importers  of  Berlin  ware,  which 
is  too  small  except  for  experimental  pur- 
poses, or  for  the  preparation  of  very  small 
quantities  of  extracts  or  chemical  products ; 
it  is,  however,  very  convenient  in  these 
cases,  and  not  liable  to  corrosion. 

Figs.  138,  139,  and  140  represent  the 
so-called  Ilecker's  farina  boiler,  which  is 
useful  for  the  preparation  of  farinaceous 
articles  of  food,  particularly  where  milk  is 
employed  ;  it  obviates  the  danger  of  scorch- 
ing, which  is  constantly  experienced  in 
heating  milk  over  a  naked  fire.  Fig.  138 
is  an  outside  tin  vessel  with  a  spout  for 
the  ready  introduction  of  water.  Fig.  139 
is  the  inner  vessel  fitting  into  the  above  for 
containing  the  farinaceous  substance,  and 
Fig.  140  shows  the  two  as  fitted  together. 

Fig.  141  represents  a  little  apparatus  for 
applying  the  principle  of  the  water-bath  to 
drying  precipitates  on  filters  ;  it  consists  of 
a  kettle  of  water,  surmounted  by  a  steam  jacket  surrounding  a  fun- 
nel, which  is  closed  at  bottom,  so  that  a  substance  laid  into  it  is 
heated  to  about  212°  when  the  water  reaches  the  boiling  point. 
Fig.  142  illustrates  the  application  of  the  water-bath  "to  filtering 


Fig.  139. 


Fig.  140, 


Heckcr's  farina 
boiler. 


Fis.  141. 


Fig.  142. 


Water-bath  for  drying  alters. 


Apparatus  for  hot  filtration. 
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liquids  while  hot.  Physiek's  jelly  strainer,  described  in  the  chap- 
ter on  Filtrutions,  operates  on  tiio  same  principle. 

The  Steam-Balh. — A  steam  boiler,  by  arranging  pipes  to  commu- 
nicate with  suitable  forms  of  apparatus,  and  by  adapting  the  tit- 
tings  and  safety  valve  so  as  to  regulate  the  pressure,  may  be  made 
to  s'upply  the  heat  necessary  for  the  processes  of  boiling,  evaporating, 
digesting,  distilling,  drying,  and  even  for  heating  apartments. 

In  manufacturing  establishments  this  is  now  generally  adopted 
as  the  chief  or  only  means  of  generating  and  applying  heat,  and  its 
applications  are  so  varied  that  it  constitutes  one  of  the  leading 
topics  of  illustration  and  description  in  works  on  technology.  The 
design  and  scope  of  the  present  work  do  not  include  the  details  of 
costly  apparatus,  and  it  will  be  sufficient  here  to  advert  to  the 
principle  on  which  steam-baths  are  constructed,  and  illustrate  a 
practical  apparatus  for  ordinary  pharmaceutic  use. 

Fig.  143  exhibits  a  steam  boiler  and  still  devised  for  the  use  of 
pharmacists  where  it  is  inexpedient  to  use  large  steam  boilers. 


Fig.  143. 


steam  boiler  and  evaporating  pan  with  steam  jacket. 


This  apparatus  is  adapted  to  the  same  purposes  as  the  pharma- 
ceutical still,  and  for  operations  requiring  a  regulated  temperature 
above  that  of  a  water-bath.  A  is  a  boiler  of  thick  copper,  caj^able 
of  bearing  high  pressure ;  it  is  one  foot  nine  inches  long  by  seven 
inches  in  diameter,  held  in  position  by  an  iron  frame,  and  heated 
by  a  stand  of  Bunsen  burners,  supplied  with  gas  through  a  flexible 
tube;  seven  burners  are  found  suflicient.  The  water  sui:)ply-pipe  on 
the  extreme  left  is  furnished  with  a  valve  at  H,  which  closes  vvlien 
sufficient  water  is  contained  in  the  boiler;  the  water  flows  into  this 
pipe  through  a  flexible  tube  connected  with  a  hydrant,  or  it  may 
be  flUed  from  any  vessel  by  the  use  of  a  funnel,  the  air  having  vent, 
and  the  elevation  of  the  water  being  ascertained  by  means  of  the 

fauge  cocks  at  the  other  end  of  the'boiler;  G  is  a  safety  valve,  and 
1  and  F  are  cocks  for  regulating  the  flow  of  steam.    The  boiler  is 
connected  by  iron  pipes,  coupled  together,  with  the  steam  jacket  B, 
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which  surrounds  an  evaporating  pan  of  tinned  copper;  this  is  se- 
cured to  the  dome  C  by  means  of  brass  flanges  and  cUinips,  between 
Avhich  a  coil  of  common  lampwick  is  interposed,  I'endering  the 
junction  steam-tight.  The  drip  from  the  steam  jacket  may  lead  to 
an  iuljacent  sink  or  be  discharged  in  any  receiving  vessel ;  it  sup- 
plies an  abundance  of  distilled  water  of  sufficient  purity  for  ordi- 
nary use.  When  this  apparatus  is  used  for  distillation,  it  requires 
to  be  connected  with  a  suitable  condenser.  A  jacket  of  galvaniz'^l 
iron  should  be  placed  over  the  boiler,  leaving  a  space  of  an  inch  on 
all  sides  so  as  to  confine  the  heated  air  around  it. 

As  already  stated,  water  boiling  under  ordinarj^  circumstances  of 
pressure  does  not  exceed  the  temperature  of  212°  F.,  and  the  utility 
of  the  water-bath  is  limited  to  processes  in  which  that  degree  of 
heat  is  sufficient;  but  if  water  be  boiled  under  pressure,  the  temper- 
ature rises  in  direct  and  invariable  proportion  to  the  pressure,  and 
in  this  way  may  be  rendered  available  with  great  facility  and  cer- 
tainty in  processes  in  the  arts. 

In  most  almshouses,  prisons,  insane  asylums,  and  hospitals, 
arrangements  are  made  for  the  introduction  of  steam  pipes  either 
directly  into  the  apartments  to  'be  warmed,  or,  preferably,  into  air 
chambers  through  which  fresh  air  is  made  to  pass  by  a  system  of 
ventilation  into  the  several  parts  of  the  building.  The  two  meth- 
ods are  also  advantageously  combined.  The  boiler  being  located 
in  a  fire-proof  basement,  or  at  a  suitable  distance  from  the  main 
building,  the  danger  of  conflagration  is  greatly  lessened. 

To  the  physician,  the  study  of  these  properties  of  steam,  in  their 
applications  to  the  warming  and  ventilation  of  public  buildings,  is 
even  more  interesting  and  important  than  their  manifold  uses  in 
pharmacy  and  the  industrial  arts,  and  it  is  to  be  regretted  that  no 
means  of  systematic  instruction  upon  these  and  kindred  matters  of 
public  utility  are  placed  within  the  reach  of  those  who  are  so  liable 
to  be  called  upon  for  advice  in  relation  to  what  might  be  called 
architectural  hygieue. 
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INORGANIC  THARMACEUTICAL  CHEMISTRY. 


CHAPTER  I. 

CHEMICAL  PROCESSES  USED  IN  PHARMACY. 

In  presenting  to  view  the  medicines  derived  from  the  mineral 
kingdom,  such  preliminary  details  will  be  given  in  regard  to  those 
which  fall  within  the  range  of  the  shop  as  shall  render  their  pre- 
paration as  easy  and  as  uniformly  successful  as  possible,  while  those 
derived  from  the  manufacturing  chemist  will  be  described  chiefly 
with  reference  to  their  uses  and  the  modes  of  ascertaining  their 
purity,  with  incidental  references  to  their  sources,  modes  of  prepa- 
ration, composition,  and  rationale. 

Some  of  the  chemical  substances  among  the  preparations  in  the 
Pharmacopoeia  are  rarely  made  by  the  apothecary,  while  those  in 
the  list  are  chiefly  interesting  to  the  pharmaceutical  student  as 
illustrating  the  laws  of  chemical  reaction,  and  as  showing  the 
marvellous  agency  of  chemistry  in  meeting  the  requirements  of 
medical  science.  Much  of  the  detail  appropriate  to  works  on  tech- 
nology, being  destitute  of  practical  value  to  the  class  for  whom  this 
book  is  mainly  written,  will  be  omitted. 

The  laws  of  chemical  reaction,  of  such  iitility  not  only  to  the 
physician  and  pharmacist,  but  to  every  individual  of  whatever 
profession  or  pursuit,  although  not  falling  within  the  scope  of  the 
present  work,  are  recommended  to  the  careful  study  of  its  readers. 

The  fact,  which  underlies  the  science  of  chemistry,  that  chemical 
substances  combine  with  each  other  in  definite  proportions,  forming 
compounds,  the  combining  proportions  of  which  are  always  equal 
to  the  sum  of  combining  proportions  of  the  elements  they  contain, 
is  among  the  first  to  be  thoroughly  mastered  by  the  student;  and 
he  will  find  advantage  in  the  study  of  the  numbers  given  along 
with  the  symbolic  formulre  under  each  heading  contained  in  Part 
III.  Til  ese  have  heen  revised  for  the  present  edition  in  accordance 
with  the  views  of  modern  chemists. 

Nothing  so  facilitates  the  acquisition  of  scientific  knowledge  as 
an  intelligible,  concise,  and  familiar  nomenclature.  This  has  been 
the  subject  of  much  discussion  recently,  and  an  attempt  has  been 
made  to  modify  the  nomenclature  of  the  Pharmacopoeia  to  corre- 
spond with  recent  chemical  works. 

is'otwithstanding  the  elementary  and  practical  character  of  this 
work,  I  have  not  hesitated,  as  iu  former  editions,  to  employ  the 
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abbreviated  method  of  notation  in  use  among  chemists,  by  which 
the  rationule  of  the  formation  and  the  composition  of  complex 
bodies  is  expressed  by  clear  and  intelligible  symbols  with  numbers 
attached  to  designate  the  equivalent  proportions  of  the  elements 
concerned.  The  composition  and  relations  of  compound  bodies 
can  only  be  shown  at  a  glance  in  this  way,  and  it  is  earnestly  re- 
commended to  the  pharmaceutical  student  that  he  will  in  no  case 
neglect  to  address  himself  to  a  full  comprehension  of  these  sym- 
bolic  formulae,  as  a  necessary  groundwork  of  his  studies. 

The  recent  modifications  of  the  views  of  chemists  have  resulted 
in  the  introduction  of  new  formuhe.  For  expressing  these,  which 
as  they  are  now  used  in  the  chemical  text-books  are  so  different 
from  those  formerly  in  use  as  to  produce  some  confusion  in  the 
minds  of  those  educated  a  few  years  ago,  we  have  generally  given 
both  ;  but  their  full  explanation  would  extend  the  text  beyond  the 
plan  of  this  work,  and  the  student  is  referred  to  Dr.  Attfield's 
General  and  Pharmaceutical  Chemistry,  a  work  written  with  especial 
view  to  the  needs  of  the  student  in  this  respect. 

Chemical  Processes. 

By  way  of  preface  to  the  study  of  the  modes  of  preparation  of 
the  chemical  substances  treated  of  in  the  subsequent  chapters,  the 
following  brief  description  of  some  chemical  processes,  the  most 
of  which  are  practicable  on  a  small  scale  in  the  pharmaceutical 
laboratory,  is  appended: — 

1st.  Processes  of  separation  founded  on  volatility. 

Distillation,  Fractional  Distillation,  Destructive  Distillation, 
Sublimation,  Dehydration,  Calcination,  Ignition,  Torre- 
faction. 

2d.  Processes  of  reduction  and  absorption. 

Reduction  of  Oxides,  Oxidation,  Generation  and  Absorption 
of  Gases. 
3d.  Processes  of  purification. 

Decoloration,  Washing,  Decantation,  Filtration. 
4th.  Collection  of  chemical  solids. 

Graimlation,  Crystallization,  Precipitation,  Fusion. 

Distillation,  when  conducted  in  a  small  waj^  is  chiefly  accom- 
plished by  the  use  of  glass  retorts,  with  or  witliout  receivers  or 
other  means  of  condensation. 

Fig.  144. 


Plain  retort,  tubulated  receiver,  and  adapter. 
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Fio-.  144  exhibits  a  plain  retort  with  an  adapter  a,  by  which  it 
is  connected  with  a  tubulated  receiver  h,  thus  furnishing  the  two 
conditions  of  an  apparatus  for  distillation  (see  page  110)— a  vessel 
for  heating  a  liquid  to  be  distilled,  and  a  surface  to  be  refrigerated 
for  the  condensation  of  the  vapor  formed. 

The  substance  to  be  distilled  being  introduced  into  the  retort  and 
heat  applied,  the  vapor  given  off  ,  passes  at  once  into  its  beak  or 
neck,  and,  if  this  is  not  refrigerated,  into  the  receiver.  In  some 
cases,  particularly  in  treating  very  volatile  liquids,  it  is  found  more 
convenient  to  apply  cold  directly  to 
the  beak,  as  in  Pig.  145,  in  which 
pieces  of  linen  or  cotton  cloth,  folded 
several  thicknesses  and  laid  length- 
wise on  the  beak,  are  kept  constantly 
wet  by  the  dropping  of  water  from 
a  funnel  suspended  above  it.  At  the 
point  a,  below  the  lower  edge  of  the 
wet  cotton,  a  piece  of  lampwick,  or 
waxed  string,  is  tied  tightly  round 
the  beak,  to  conduct  off  the  descend- 
ing water.  The  receiver  here  shown, 
though  not  tubulated  as  in  the  other 
plate,  is  quilled  or  drawn  out  into  a 
line  tube,  which  enters  the  receiv- 
ing vessel  below ;  this,  being  fully 

refrigerated,  insures  the  complete  condensation  of  the  liquid. 

When  the  liquid  to  be  distilled  will  condense  at  a  moderate 
elevation  of  temperature,  the  mode  of  refrigeration  last  mentioned 
is  conducted  without  the  use  of  a  receiver,  the  distillate  being  col- 
lected directly  from  the  beak  of 


Retort  with  quilled  receiver. 


the  retort,  from  which  it  drops  as 
fast  as  it  accumulates.  Some- 
times the  receiver  is  refrigerated, 
and  not  the  beak  of  the  retort, 
and  this  is  perhaps  the  most  com- 
mon arrangement  for  retort  dis- 
tillation. It  is  shown  in  Fig. 
146,  which  represents  a  plain  re- 
tort, a  common  flask  adjusted  to 
it  as  a  receiver,  and  set  into  a 
basin,  which,  by  being  kept  filled 
with  water,  would  also  facilitate 
the  refrigeration  of  the  flask  by 
wet  cloths  laid  upon  it.  Where 
this  arrangement  is  adopted,  care 
should  be  taken  not  to  secure  the 
beak  of  the  retort  tightly  into 
the  neck  of  the  receiver,  in  which 
case  the  expansion  of  the  heated 


Fig.  146. 


DlBtillatlon  with  tubulated  retort  and 
receiver. 
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air  and  vapors,  on  commencing  the  operation,  would  lead  to  a 
rupture  of  some  part  of  tlie  apparatus. 

The  plain  retort  is  almost  superseded  of  late  years  by  the  tubu- 
lated, which  has  the  advantage  of  allowing  the  more  ready  intro- 
duction  of  substances   to  be 
Fig.  147.  distilled,  and,  by  loosening  the 

stopper,  the  prevention  of  acci- 
dents from  the  too  great  tension 
of  the  vapor,  and  from  the  too 
sudden  refrigeration  of  the  re- 
tort, which  would  cause  some 
condensed  distillate  to  flow 
back,  endangering  the  safety  of 
the  retort. 

Tubulated  retort.  A  little  ring,  made  frequently 

of  straw  and  bound  with  twine, 
known  to  chemists  as  a  grummet,  furnishes  an  excellent  rest  for 
flasks  and  retorts,  which  would  be  likely  to  be  fractured  if  set  upon 
any  substance  that  conducts  heat  rapidly.  A  recent  improvement 
in  this  article,  shown  in  Fig.  148,  is  to  make  it  of  India-rubber 
hose  joined  by  passing  the  two  ends  over  a  plug  of  wood  which  fits 


rig.  148. 


Grummet. 


tightly  into  it.  To  make  it  more  satisfactory,  however,  three  short 
transverse  sections  of  similar  hose,  of  a  size  sufficiently  large  to  pass 
over  the  hose  composing  the  ring,  are  placed  one  over  the  joint  and 
the  others  at  equal  distances  apart.  This  arrangement  permits  a 
circulation  of  air  around  the  bottom  of  the  flask,  or  if  the  flask  is 
placed  in  a  water-bath  a  constant  yet  quiet  circulation  of  fluid  takes 
place  around  it.  For  a  full  description  see  paper  of  Dr.  Squibb  in 
Proceedings  of  Amer.  Pharm.  Assoc.  for  1873. 

Fig.  149  represents  the  well-known  Liebig's  condenser,  which 
may  be  -constructed  on  a  variety  of  patterns,  and  of  difterent 
materials. 

It  consists  of  a  tin  tube  18  inches  long  and  2i  inches  in  diameter, 
and  having  the  ends  reduced  to  1^  inch.  The  funnel  a  is  the  upper 
termination  of  a  very  small  tin  tube,  which,  passing  down  the 
whole  length  of  the  apparatus,  enters  it  near  the  lower  extremity, 
where  it  is  extended  by  a  bent  leaden  tube,  as  shown  by  the 
dotted  lines,  to  the  very  bottom,  at  b.  A  short  piece  of  thin  lead 
pipe,  c,  leads  from  near  the  apex  of  the  condenser,  and,  passing 
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out  through  a  perforation  into  which  it  is  soldered,  terminates 
about  two  inches  below,  dtl  is  a  glass  tube  one  inch  in  diameter, 
drawn  out  and  bent  at  its  lower  end,  which  passes  through  the 

Fig.  149. 


Iiiebig's  condenser. 

whole  length  of  the  apparatus,  being  secured  at  either  end  by 
the  perfoi'ated  corks  e  e,  which  must  be  perfect  and  as  soft  as  can 
be  obtained,  /  is  a  stout  piece  of  sheet  copper  soldered  on  to 
the  main  tube,  and  made  to  work  by  a  screw  upon  the  wooden 
upright  g. 

A  smooth  and  even  perforation  may  be  made  by  a  Fig.  150. 
brass  cork-borer,  Fig.  150,  or  a  rat-tail  file,  Fig.  151,  or 
both,  so  as  to  constitute  a  water-tight  joint.  A  shoe- 
maker's file,  which  is  a  straight  cut  file  on  one  side, 
and  a  rasp  on  the  other,  one  half  being  cui  ved  on  the 
face  and  the  other  half  flat,  will  be  found  to  be  of 
great  advantage  in  fitting  corks  to  the  diflerent  uses 
they  are  to  be  applied  to. 

The  use  of  cement  or  luting  to  snri'ound  the  cork  is 
necessary  if  they  are  not  very  perfect  and  very  com- 

pletely  fitted,  and  as  no  alco- 
^ig- 151.  holic  liquids  will   come  in 

feirtw ir  ■  iU==^  ^-    contact  Avith  them,  dissolved 

Kat-taiied  file.  scaling-wax  is  found  to  an- 

swer a  good  purpose.  Gum- 
elastic  perforated  stoppers  may  be  advantageously  sub- 
stituted for  corks,  and  i-equire  no  luting.    The  expense 
of  a  condenser  such  as  here  described  is  from  $3.50  to 
$5.    The  bottom  of  the  wooden  stand  should  be  gi'ooved 
on  the  under  side  and  filled  in  with  melted  lead,  to  pre-        of  cork- 
vent  the  ill  effects  of  warping,  and  to  give  solidity  to  borers, 
the  whole. 
8 
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Fig.  152  represents  Liebig's  condenser  made  entirely  of  heavy 
glass  tubes,  fitted  together  by  means  of  perforated  gum-elastic 
stoppers.    The  cold  water  supply  and  discharge  pipes  consist  entirely 


Fig.  152. 


Fig.  153. 


Liebig's  condenser,  of  glass. 


Stand  for  condenser,  of  glass. 


I 
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of  gum-elastic  hose ;  the  end  tube  is  not  bent  or  drawn  to  a  small 
opening,  and  may  be  cleansed  with  facility  by  a  swab.  The  chief 
disadvantage  of  these  is  their  liability  to  breakage  from  rough 
handling  or  sudden  changes  of  temperature  when  in  use.  They  are 
very  neat,  however,  and  with  care  serve  a  good  while.  Fig.  153 
is  a  convenient  form  of  condenser  stand,  which. 
Fig.  154.  by  raising  and  depressing  either  end,  gives  the 

R  — >v      proper  inclination  to  the  tube.    Where  there  is 
U   VnU  f  ^  deficiency  of  room  on  the  operating  counter, 

'  the  condenser  may  be  hung  from  the  ceiling  or 

from  brackets,  being  drawn  into  position  when 
needed.  A  tin  trough  is  a  good  support  under 
these  circumstances. 

The  objection  due  to  the  space  taken  up  by 
Liebig's  condenser  upon  the  operating  table  has 
been  overcome  by  Dr.  E.  R.  Squibb  by  an  ar- 
rangement in  which  the  vapor  tube  is  doubled, 
forming  a  U,  shown  in  Fig.  154.  This  arrange- 
ment, besides,  renders  the  condenser  more  effec- 
tive. The  outer  lines  represent  the  water  case 
tube,  v  v  the  vapor  tube  of  U  shape,  with  a 
small  opening  at  the  lower  end  from  which 
condensed  liquid  escapes  to  a  proper  recipient, 
while  any  uneondensed  vapor  passes  to  the 
other  leg  of  the  tube,  and  is  there  condensed 
by  the  cooled  surface  and  downward  flow  of 
condensed  liquid.  R  is  the  refrigerating  tube, 
descending  to  the  lower  end  of  the  water  ease, 
through  which  cold  water  is  supplied ;  while  E 
is  the  exit  tube  for  the  refrio-eratina;  water  after 
it  has  performed  its  function.  The  apparatus  is 
supported  by  a  ring  and  suitable  clamp  in  the 
general  apparatus  holder,  devised  by  Dr.  Squibb, 
and  hereafter  to  be  noticed.  A  more  lengthened 
desci'iption  will  be  found  in  Proceedings  of  Ame- 
rican Pharmaceutical  Association^  vol.  xxi. 

Fig.  155  represents  a  condenser  supported  on 
a  retort  stand,  having  freedom  of  motion  in 
every  direction;  z  is  a  cast-iron  foot,  in  which  is  fixed  a  solid  rod 
of  iron  z.    The  condenser,  as  here  represented,  is  designed  to  be 
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Squibb'a    upright  con' 
denser,  of  glass. 
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niade  of  brass,  with  n  glass  tube  fitted  into  it  with  corks,  as  in  the 
other  case;  the  comparative  size  of  the  outer  tube,  as  here  showu, 
is  much  smaller,  which  requires  a  much  more  rapid  passage  of  the 
cold  water  through  it,  especially  in  distilling  very  volatile  liquids. 
The  Gay-Lnssac  holder  a,,  and  the  rings,  are  usually  made  of  brass 
in  this  arrangement. 


Fig.  155. 


Llebig's  brass  condenser  in  retort  stand. 


_  A  mechanical  support  for  the  retort  and  refrigerating  apparatus 
IB,  ol  course,  absolutely  necessary  in  the  arrangement  of  the  distil- 
latory apparatus.  At  least  one  retort  stand  is  quite  necessary,  even 
m  connectioii  with  tlie  Liebig's  condenser.  Fig.  155;  in  which  case 
one  of  the  rings  might  have  a  sufiiciently  long  handle,  connecting 
It  with  the  screw  that  clasps  the  upright  rod,  to  hold  a  retort  or  a 
flask  at  a  sufficient  distance  from  the  condenser  to  be  adjusted  to 
It  for  use;  but  this  is  not  the  case  with  any  that  I  have  seen,  and 
would  render  the  whole  apparatus  unsteady  when  loaded  with  the 
liquid.  In  Fig.  145,  it  will  be  seen  that  as  many  as  three  retort 
stands  are  used  in  a  small  operation.  The  frequent  necessity  for 
u.su)g  several  retort  stands  in  one  operation,  and  its  consequent  in- 
conveniences, induced  Dr.  E.  R.  Squibb  to  devise  what  he  has 
justly  termed  a  geiiei-al  apparatus  stand;  vvhicli  consists  of  a  cast-iron 
plate  9  by  15  inches,  into  which  near  the  centre  an  upright  wrought- 
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iron  pipe,  f  inch  external  diameter,  is  firmly  secured.  A  round- 
bottomed  circular  sand-bath,  with  a  horizontal  flange  around  the 
brim,  notched  to  receive  wires  for  fastening  any  vessel  in  the  bath, 
is  attached  to  a  suitable  and  peculiar  clamp,  which  grasps  the 
upright  rod  and  thus  supports  it  in  its  place.  In  two  adjustable 
rings,  of  cast-iron,  three  movable  rods  are  made  to  slide  to  or 
from  the  centre,  through  holes  made  at  equal  distances  apart; 
these  rods  are  square  and  are  fixed  in  any  desired  position  by 
thumb  screws;  their  direction  is  somewhat  oblique  to  the  horizon- 
tal plane  of  the  rings.  The  rings  may  be  placed  upon  the  rod  with 
the  thumb  screws  up  or  down,  and  are  secured  by  the  same  device  to 
the  supporting  rod.  A  long  sand-bath,  6  by  17  inches,  and  f  inch 
in  depth,  is  attached  to  the  rod  in  the  same  manner ;  it  may  also  be 
used  as  a  drying  table.  Two  thin  cast-iron  plates,  16J  inches  long 
by  3J  wide,  also  arranged  with  clamp  to  attach  to  the  upright  rod, 

Fig.  156. 
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General  apparatus  stand. 


are  perforated  with  a  number  of  holes  of  various  sizes,  and  four 
slots  of  gradually  increasing  width  furnish  ready  means  of  sup- 
porting test-tubes,  flasks,  and  a  variety  of  vessels  having  tube 
necks;  they  also  serve  as  shelves  for  the  support  of  any  vessels 
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during  the  various  operations  for  which  the  apparatus  is  adapted. 
Fig.  156  illustrates  this  apparatus;  but  for  a  more  detailed  account, 
the  reader  should  consult  the  Proceedings^  as  before  mentioned. 

Fio-.  157  will  give  an  idea  of  the  arrangement  of  the  retort  and 
vessel  for  supplying  the  condenser  with  water  and  that  for  catch- 


Tiff.  157. 


Retort  stand  for  use  in  distillation. 

ing  the  waste  water  upon  one  retort  stand,  which,  however,  must 
be  in  due  proportion  to  the  size  of  the  condenser. 

When  put  together,  the  apparatus  for  distillation  will  be  com- 
plete as  arranged  in  Fig  158.  The  tin  bucket  h  has  a  small  brass 
cock,  which  is  so  regulated  in  using  the  apparatus  as  to  drop  the 
water  either  slowly  or  rapidly  as  the  warming  of  the  water  in  the 
condenser  may  require. 

The  only  use  of  the  funnel  m  is  to  prevent  the  splashing  of  the 
water  as  it  falls  from  the  condenser.  By  placing  the  heavy  receiv- 
ing vessel  n  on  the  wooden  base  of  the  retort  stand,  the  weight  of 
the  retort  I  is  counterbalanced. 

Gum-elastic  tubes  often  become  hard,  and  can  be  rendered  flexible 
by  soaking  with  glycerine. 

A  flask  with  perforfited  cork  and  glass  tube,  as  shown  in  Fig. 
159,  may  be  substituted  for  the  retorts  "before  described,  an  arrange- 
ment well  adapted  to  distilling  very  volatile  liquids,  and  those 
which  boil  with  great  violence.  This  figure  also  shows  a  tube  for  in- 
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Complete  apparatus  for  distillation. 


Fig.  159. 


troclucing  fresh  portions  of  the  liquid  with- 
out removing  the  cork ;  the  tube,  being  bent, 
retains  a  portion  of  liquid  in  the  bulb  and 
adjacent  curve,  which  prevents  the  escape  of 
vapor  from  the  interior.  It  is  designed  to 
extend  only  a  little  below  the  cork.  In  case 
of  any  stoppage  in  the  apparatus  by  which 
an  accumuhition  of  vapor  might  take  place 
in  the  tlask  or  retort,  this  tu.he  would  serve 
as  a  safety  valve,  and  the  liquid  being  forced 
out  would  allow  of  the  escape  of  the  accu- 
mulated steam. 

From  the  description  and  illustration  of 
apparatus  now  given,  the  reader  will  have  a 
good  idea  of  the  apparatus  as  constructed 
on  a  small  scale.  In  using  it,  a  volatile  liquid 
or  mixture  containing  a  volatile  ingredient 
being  introduced  into  a  retort  or  flask  con- 
nected as  before  described,  and  heat  applied, 
the  volatile  ingredient  will  rise  in  vapor,  and, 
being  cooled  by  contact  with  tbe  neck  of  the 
retort,  the  receiver,  or  the  glass  tube  of  the  Liebig's  condenser,  will 
be  condensed,  and  may  be  collected  in  a  liquid  and  pure  condition. 


Flask  and  safety  tube. 
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It  is  a  necessarj^  precaution,  in  manipulating  with  alcoholic  or  ethe- 
real liquids,  as  in  the  preparation  of  spirit  of  nitric  ether,  to  use  a 
water-bath  for  the  regulation  of  the  temperature,  and  for  protection 
in  case  of  a  fracture  "of  the  retort.  The  use  of  a  saturated  solution 
of  alum,  which  boils  at  220°,  and  of  chloride  of  ziuc,  which  is  avail- 
able for  any  temperature  below  320°,  and  of  fixed  oils,  which  boil 
at  from  500°  to  600°  F.,  will  occasionally  serve  good  purposes  in 
the  process  of  distillation.  In  all  processes  the  heat  and  refrigera- 
tion must  be  carefully  adjusted,  so  that  no  portion  of  uncondensed 
vapor  shall  escape,  especially  if  of  a  poisonous,  corrosive,  or  inflam- 
mable nature. 

One  of  the  chief  practical  difficulties  in  distilling  arises  from  the 
irregularity  of  the  boiling  of  liquids  in  glass  vessels,  occasioning 
violent  bumping,  and  sometimes  the  fracture  of  the  vessel.  In 
treating  resinous  substances  in  this  way,  and  in  the  preparation  of 
hydrocyanic  acid,  where  a  large  amount  of  heavy  precipitate  is 
present  in  the  liquid,  this  renders  the  operation  one  of  great  diffi- 
culty and  annoyance.  The  best  remedy  for  this  is  found  in  the 
diflusion  of  the  heat  over  the  whole  surface  of  tlie  retort  in  contact 
with  the  liquid,  and  in  the  interposition  of  angular  fragments  of 
insoluble  material,  such  as  rock  crystal  or  broken  glass,  among  the 
particles  of  the  liquid.  It  is  entirely  prevented  by  a  glass  rod  or 
a  coil  of  metallic  wire  reaching  from  the  bottom  to  the  surface  of 
the  liquid,  which  serves  to  difi:\;se  and  equalize  the  heat.  Advan- 
tage is  gained  by  covering  the  bottom  of  the  glass  vessel  with 
wire  gauze,  or  by  coating  the  retort  with  metallic  silver  oii  its 
inner  surface.  This  may  be  done  by  reducing  a  solution  of  ammo- 
nio-nitrate  of  silver,  by  boiling  it  in  the  vessel  to  be  plated,  with 
oils  of  cinnamon  and  cloves  dissolved  in  alcohol.  Flasks  may  be 
coated  on  the  outside  with  metallic  copper,  so  as  to  answer  an  ex- 
cellent purpose,  by  the  aid  of  a  battery. 

Fractional  distillation  is  that  modification  of  the  process  by 
which  ingredients  of  different  volatility  are  separated  from  one 
another.  It  requires  special  precautions  for  ascertaining  the  tem- 
perature applied,  and  for  changing  the  receiving  vessel  so  as  to 
collect  the  products  volatilized  at  each  successive  boiling  point  as 
the  process  proceeds.  A  thermometer  inserted  into  the  retort  or 
still  through  a  cork,  or  a  tube  passing  near  to  the  bottom,  will 
serve  to  indicate  the  variations  of  temperature,  and  a  quilled  re- 
ceiver will  be  found  to  facilitate  the  collection  of  the  successive 
products;  when  a  bath  is  used,  the  temperature  may  be  ascertained 
by  immersing  the  thermometer  in  it. 

Destructive  distillation  is  a  process  by  which  organic  bodies  are 
subjected  to  a  gradually  increased  temperature,  whereby  the  origi- 
nal condition  is  entirely  broken  up,  the  resulting  products  being 
of  a  less  complex  composition.  To  guard  as  much  as  possible 
against  oxidation  by  the  atmospheric  oxygen,  the  operation  is  con- 
ducted in  strong  glass  retorts,  or,  on  a  larger  scale,  in  iron  or 
earthenware  retorts  or  cylinders.  Complex  organic  bodies  yield 
generally  a  large  quantity  of  incondensable  gases,  consisting  of 
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carbo-hydrogens  of  varying  composition,  an  aqueous  liquor  con- 
taining formic  or  acetic  acid,  an  oily  liquid  composed  of  creasote, 
carbolic  acid,  erapyreumatic  oils,  etc.,  and  a  dark  brown  or  black 
body  of  a  honey-like  consistence,  like  tar.  If  nitrogen  is  present 
in  the  original  substance  in  other  forms  than  nitric  acid,  it  is  found 
usually  in  the  most  volatile  portions  in  the  form  of  ammonia  and 
various  other  ternary  organic  alkalies  (see  Syllabus  of  Organic  Al- 
kalies). The  residue  in  the  retort  consists  of  carbon  mixed  with 
the  inorganic  bases,  which  are  combined  with  mineral  acids,  except 
nitric  acid,  which  is  decomposed.  In  their  crude  state  a  peculiar 
smoky  odor  is  attached  to  all  the  products  obtained  by  this  pro- 
cess, which  odor  is  called  empyreumatic. 

Instances  of  products  of  dry  distillation  are  pyroligneous  acid, 
oil  of  tobacco,  oil  of  amber,  resin  oil,  coal  oil,  and  illuminating  gas. 

Sublimation. — The  dry  distillation  of  solid  substances  which  yield 
at  once  a  solid  volatile  product,  either  pre-existing  in  the  substance 
or  the  result  of  the  decomposing  influence  of  heat,  is  called  subli- 
mation. The  apparatus  consists  essentially  of  a  subliming  vessel 
and  a  condensing  vessel,  varied  by  the  volatility  of  the  sublimed 
product.  The  condensing  surface  must  invariably  be  out  of  the 
fire,  but  so  adjacent  that  the  required  temperature  can  be  main- 
tained till  the  vapor  reaches  it.  In  the  separation  of  benzoic  acid 
from  benzoin,  and  pyrogallic  acid  from  galls  or  their  aqueous  ex- 
tract, a  shallow  iron  pot  covered  by  a  diaphragm  of  porous  paper 
and  surmounted  by  a  cap  of  glazed  paper  constitutes  a  suitable 
apparatus  ;  it  may  be  heated  on  a  sand-bath,  the  heat  being  so  regu- 
lated and  the  diaphragm  and  cap  so  arranged  that  none  of  the 
vaporized  acid  shall  escape.  In  the  manufacture  of  muriate  and 
carbonate  of  ammonium,  and  of  coiTosive  sublimate  and  calomel, 
arrangements  are  required  for  operating  on  a  large  scale  and  with 
precautious  suggested  by  experience,  the  vapor  in  the  latter  case 


Fig.  160. 


Apparatus  for  subliming  camphor  In  pulverulent  form. 


beino-  condensed  in  a  condition  of  very  minute  division,  by  a  cur- 
rent of  cold  air,  aqueous  vapor,  or  water.  Camphor  is  refined  or 
freed  from  impurities  by  sublimation  into  large  glass  balloons,  which 
are  afterwards  broken ;  and  the  condensation  of  subliming  iodine, 
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in  oi-dev  to  avoid  loss,  is  effected  in  a  series  of  globular  condensers 
connected  with  one  another. 

In  many  small  operations,  glass  tubes  closed  at  one  end,  called 
reduction  tubes,  or  two  flasks,  one  adjusted  to  the  other  and  placed 
in  such  position  that  one  may  be  plunged  in  a  sand-bath  below  the 
level  of  the  contained  material  while  the  other  is  cooled,  may  serve 
a  good  purpose. 

"Fig.  160  shows  an  apparatus  for  subliming  camphor  in  fine  pow- 
der for  pharmaceutical  uses.  It  is  a  modification  of  that  proposed 
by  John  C.  Lowd,  of  Boston.  {Proceedings  Amer.  Phar.  Association, 
1871.)  The  retort  is  of  copper,  and  the  receiving  vessel  of  tinned 
iron  or  pasteboard;  the  large  admixture  of  air  dilutes  the  vapor  so 
that  the  camphor  is  deposited  in  a  fine  dry  powder. 

Dehydration  and  Calcination. — The  application  of  heat  to  inor- 
ganic crystalline  substances  is  sometimes  with  a  view  to  the  sepa- 
ration of  water,  and  sometimes  for  the  expulsion  of  carbonic  acid 
or  other  volatile  constituent.  Water  is  present  in  chemical  com- 
pounds either  as  water  of  hydration  or  of  crystallization.  In  this 
form  it  may  be  regarded  as  a  weak  acid  combined  with  a  base 
(KOjH^O),  or  as  an  essential  constituent  of  certain  salts,  basic  water. 
Water  of  hydration  cannot,  in  most  instances,  be  removed  by  heat, 
or,  if  expelled,  the  nature  of  the  compound  is  altered.  (See  Sodii 
Pi/rophosphas.) 

Fig.  161  exhibits  the  porcelain  spatulas,  which  are  useful  for 
stirring  the  mass,  which  first  dissolves  in  its  own  water  of  crystal- 
lization, and  afterwards  dries,  requiring 
much  stirring.  Fig.  161. 

For  dehydrating,  a  water-bath  heat     /*  p. 

is  sometimes  sufficient,  since  water  of   

crystallization  is  generally  driven  off  i — -n  .  ^ 

at  a  temperature  of  212°  F.,  and  a  heat 
much  above  that  is  apt  to  decompose  the 
salt ;  but  for  sulphate  of  iron,  complete 


dehydration  requires  300°  F.,  and  for  Porcelain  spatulas, 

alum  450°  F.  is  directed ;  for  sulphate 
and  carbonate  of  sodium,  which  are  efflorescent,  a  lower  temper- 
ature is  sufficient. 

In  organic  substances  this  water  may  sometimes  be  replaced  by 
weak  acids,  the  weaker  bases,  or  certain  salts,  and  is  then  called 
constitutional  water:  thus,  cane  sugar,  C^^HiPg+^lip,  combines 
with  oxide  of  lead  to  form  C.JI.gOj-l-  2PbO. 

The  carbonates  of  the  alkalies,  potassa,  soda,  and  lithia,  do  not 
lose  their  carbonic  acid  by  a  high  heat,  while  those  of  the  alkaline 
earths,  baryta,  lime,  and  magnesia,  and  of  the  heavier  iiietallic 
oxides,  are  decarbonated  by  calcination,  the  former,  especially,  re- 
quiring a  very  high  heat.  In  the  processes  of  metallurgy,  calcina- 
tion is  often  used,  not  only  with  the  view  of  expelling  volatile 
products,  but  also  for  the  purpose  of  oxidizing  certain  elements 
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present  in  the  ores,  especially  sulphides.   Tlie  process  is  then  termed 

roasting. 

The  chief  use  of  calcination  in  pharmacy  is  in  the  preparation  of 
magnesia. 

Incineration  and  Ignition  are  the  same  as  calcination,  except  when 
applied  to  organic  substances  with  a  view  to  burning  up  the  car- 
bonaceous principles,  converting  them  into  carbonic  acid,  whicli  re- 
mains combined  with  the  alkali  present.  The  free  admission  of  air 
is  essential  for  this  purpose,  and  may  be  facilitated  by  inclining  the 
crucible.  The  last  portions  of  carbon,  when  consumed  with  difB- 
cult}^  may  be  oxidized  by  the  careful  addition  of  a  little  nitric  acid 
to  the  cold  residue,  and  heating  again  to  i-edness. 


Fig.  162.  Fig.  163,  Fig.  164. 


Porcelain,  platinum,  and  hessian  crucibles. 


Figs.  162,  163,  and  164  exhibit  different  kinds  of  crucibles  used 
for  calcination  and  ignition  in  small  operations. 

Torre/action  or  Roasting  is  a  process  by  which  organic  substances 
are  changed  in  their  qualities  by  the  modification  of  some  constit- 
uents without  altering  others.  The  most  familiar  instance  of  this 
is  the  roasting  of  coflee  by  which  some  empyreumatic  principles  are 
generated  without  destroying  its  peculiar  principle,  catieina,  which 
is  itself  volatile ;  by  this  process  coffee,  is  adapted  to  the  purposes 
of  a  beverage.  Ehubarb  subjected  to  the  process  of  torrefaction, 
care  being  taken  to  have  it  in  a  suitable  coarse  powder,  and  to  pre- 
vent its  being  carbonized,  loses  its  cathartic  properties  without 
impairing  its  astringency.  This  is  doubtless  due  to  the  volatiliza- 
tion of  the  active  principle  chrysophanic  acid.  Burnt  sponge,  an 
old  remedy  of  great  repute  in  scrofulous  diseases,  has  been  super- 
seded since  the  introduction  of  iodine;  in  preparing  it,  the  piroeess 
is  cai'ried  somewhat  further  than  in  the  foregoing,  and  leaves  little 
else  than  the  porous  charcoal  combined  with  the  inorganic  constit- 
uents of  the  sponge,  iodides,  chlorides,  etc.  It  furnishes  an  instance 
of  carbonization  or  charring. 

Reduction  of  Oxides,  etc. — This  process,  so  largely  practised  in  the 
manufacture  of  iron  and  other  metals  from  their  ores,  and  in  other 
extensive  chemical  operations,  is  useful  to  the  pharmacist  in  the 
extraction  of  metallic  arsenic  from  arsenious  acid  (Asp^),  a  prelim- 
inary operation  to  the  preparation  of  iodide  of  arsenic.  In  this  in- 
stance carbon  is  the  reducing  agent  employed;  by  its  combustion  it 
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combines  with  the  oxygen  from  the  arsenious  acid,  and  leaves  the 
metal  to  be  sublimed.  In  a  small  way,  tliis  process  may  be  con- 
ducted in  reduction  tubes,  which  are  shown  in  Fig.  165.  Another 


Fig.  165. 
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Reduction  tubes. 


and  still  more  useful  application  of  the  process  is  that  for  obtaining 
pure  metallic  iron  from  its  oxide,  in  wbich  hydrogen  is  the  reducing 
agent,  and  tbe  resulting  preparation  is  one  of  the  most  important 
of  the  numerous  medicinal  preparations  of  iron.  The  deoxidatioa 
of  inorganic  salts  by  vai'ious  chemical  means  is  also  termed  reduc- 
tion; sesquichloride  and  tersulphate  of  iron  are,  by  digesting  their 
solutions  with  metallic  iron,  reduced  to  protochloride  and  protosul- 
phate  of  iron.  Tbe  reduction  of  the  oxides  of  the  so-called  noble 
metals,  silver,  gold,  and  platinum  is  effected  without  any  reducing 
agent,  simply  by  the  suitable  application  of  high  heat. 

Oxidation. — This  change,  the  reverse  of  the  foregoing,  is  accom- 
plished, in  the  dry  way,  by  the  combustion  of  substances  having  a 
strong  affinity  for  oxygen;  at  a  high  temperature  these  absorb  this 
element  fi'om  the  air.  In  the  combustion  of  metallic  zinc,  it  is 
converted  into  oxide  of  zinc  (ZnO),  and  in  the  cupellation  or  fusion 
of  ores  of  lead  and  silver,  the  semivitrified  oxide  of  lead,  litharge, 
is  evolved.  This  method  is  not  adopted  in  any  of  the  familiar 
operations  of  pharmacy,  but  oxidation  by  nitric  acid  is  resorted  to 
in  several  officinal  processes,  as  in  the  conversion  of  protosulphate 
into  persulphate  of  iron,  and  in  the  pi-eparation  of  red  oxide  of 
mercury.  This  method,  founded  upon  the  facility  with  which 
nitric  acid  gives  up  a  portion  of  its  oxygen  to  substances  having  an 
affinity  for  it,  is  detailed  under  its  several  appropriate  heads. 

Carbonic  Acid  Processes. — The  conversion  of  caustic  alkalies  into 
carbonates  is  done  by  heating  in  contact  with  carbonaceous  ma- 
terial, as  in  the  ignition  of  potash  to  form  pearlash,  and  in  the 
incineration  of  organic  matters  containing  alkali,  before  referred 
to.  Dry  carbonates  may  also  be  further  charged  with  carbonic 
acid  by  simple  exposure  to  an  atmosphere  charged  with  it,  as  in 
the  conversion  of  pearlash  into  saleratus,  and  of  partially  dried 
carbonate  of  soda  into  bicarbonate.  The  generation  of  the  carbonic 
acid  gas  is  accomplished  by  decomposing  either  of  the  cheap  and 
abunchmt  carbonates  of  lime  with  a  mineral  acid  ;  muriatic  is  the 
cheapest,  and  in  large  operations  the  best,  from  its  forming  a  solu- 
ble residue. 

Fig.  166  shows  the  process  of  generating  this  gas,  in  the  bottle  a, 
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washing  it  by  jiassing  it  through  water  in  the  bottle  b,  by  means 
of  the  pipe  d,  which  passes  through  a  pipe  e,  of  hirge  bore,  to  tlie 

bottom;  and,  finally,  through/,  con- 
ducting it  into  a  solution  to  bu 
charged  with  it.  This  is  the  proccffs 
as  used  in  the  preparation  of  bicarbo- 
nate of  potassium,  the  vessel  c  being 
filled  with  solution  of  carbonate  of  jjo- 
tassium ;  as  the  bicarbonate  is  formed 
the  silica  present  in  the  carbonate, 
combined  with  the  potassa,  is  thrown 
out  of  solution,  and  the  bicarbonate, 
being  in  crystals,  is  quite  pure  and 
combined  with  a  definite  proportion 
of  water. 

In  the  manufacture  of  carbonic  acid  water,  incorrectly  called  soda 
water,  the  refrigerated  water  is  chai'ged  with  an  excess  of  the  gas, 
which  is  generated  in  a  strong  close  vessel  connected  with  the  foun- 
tain by  suitable  pipes ;  in  the  appropriate  place  an  apparatus  for  its 
extemporaneous  preparation  is  figured. 

In  the  preparation  of  chlorine  water,  the  oxidation  of  substances 
by  the  use  of  nitric  acid,  and  the  generation  of  hydrosulphuric  acid, 
special  precautions  are  necessary  to  prevent  the  too  rapid  evolution 
of  the  noxious  gases  and  their  diffusion  in  the  atmosphere.  A 
chimney  flue  furnishes  the  means  of  carrying  these  off,  and  in  the 
construction  of  a  furnace  as  before  described  ample  facilities  may 
be  secured. 

The  mode  of  saturating  water  either  with  chlorine  or  hydrosul- 
phuric acid  was  formerly  by  the  use  of  a  series  of  Woolf 's  bottles, 
figured  in  works  on  chemical  manipulation.  The  preparation  of 
these  involves  so  much  trouble  and  delay  as  to  operate  as  a  dis- 
couragement to  the  preparation  of  the  solutions.  An  extemporane- 
ous process  found  quite  successful  is  to  pass  the  conducting  tube 
from  the  wash  bottle,  or  the  flask  in  which  they  are  prepared,  into 
a  pretty  large  narrow-mouthed  bottle  about  one-third  full  of  water, 
having  another  at  hand  to  substitute  for  it  as  this  becomes  filled 
with  gas ;  these  may  be  dexterously  shifted  so  as  to  be  alternately 
filled  and  shaken  a  few  times  with  the  heavy  gas,  by  which  means 
it  will  be  more  eft'ectually  brought  into  contact  with  and  dissolved 
by  the  water  than  it  can  be  by  bubbling  through  a  still  solution  for 
a  Ions;  time. 

Decoloration,  viewed  as  a  process  of  pharmacy,  is  mainly  accom- 
plished by  digesting  the  substance  in  solution  with  charcoal  in  a 
granular  condition.  The  utility  of  this  decolorizer  is  in  propor- 
tion to  its  porosity,  and  hence  animal  charcoal,  which  contains 
bone  phosphate  of  lime  insinuated  among  its  pores  in  the  process 
of  its  formation,  furnishes  a  very  superior  decolorizer.  The  same 
property  which  fits  the  charcoal  for  this  use  causes  it  to  absorb 
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Carbonic  acid  apparatus. 
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Other  coiistitaeuts  of  solutions,  so  that,  unless  the  precaution  is 
taken  to  percolate  the  charcoal  thoroughly  with  fresh  portions  of 
some  solvent,  a  portion  of  the  most  desirahle  constituents  may  bo 
lost.  In  forming  solutions  of  resins,  as  that  of  jalap,  Professor 
Procter  recommends  that  their  powders  should  be  mixed  with  an 
equal  bulk  of  charcoal,  introduced  into  a  percolator  on  top  of  a 
layer  of  charcoal,  and  then  treated  with  alcohol  until  the  resin 
is  dissolved  out.  In  the  preparation  of  the  vegetable  alkalies, 
animal  charcoal  is  almost  invariably  employed  to  decolorize  the 
product  previous  to  its  final  crystallization. 

Washing  of  Chemical  Substances. — In  order  to  remove  adhering 
imi)uritics,  freshly  precipitated  powders  or  recent  crystals  are  fre- 
quently subjected  to  the  process  of  washing.  This  is  sometimes 
accomplished  on  a  plain  filter,  Fig.  167,  by  the  aid  of  a  spriiz, 
which,  besides  aiding  the  removal  of 
the  solid  material  on  to  the  filter,  is  well 
adapted  to  directing  a  strong  thin  cur- 
rent of  water  or  other  liquid  upon  the 
contents  of  the  filter.  The  concave  sur- 
face naturally  assumed  by  the  contents 
of  a  filter  is  the  most  favorable  to  an 
equal  dift'usion  of  the  liquid  through  its 
mass.  The  spritz  may  be  constructed 
by  inserting  a  single  tube  with  a  capil- 
lary orifice  through  a  cork  into  a  bottle. 
The  bottle  being  partly  filled  with  water, 
the  contained  air  is  compressed  by  blow- 
ing into  it,  so  that  when  the  bottle  is 
quickly  inverted  it  forces  out  the  water 
through  the  orifice  in  a  jet.  The  kind 
shown  in  use  in  the  drawing  is  more 
complete  in  its  operation;  it  has  two 
tubes,  one  dipping  below  the  surface  of 
the  liquid,  bent  to  an  acute  angle  and 
drawn  out  to  a  small  orifice ;  the  other, 
designed  for  blowing  into  the  upper  part  of  the  bottle,  so  as  by 
compressing  the  air  to  induce  a  stream  from  the  orifice.  If  a  flask 
is  substituted  for  the  bottle,  the  liquid  may  be  heated  over  a  lamp 
or  sand-bath,  and  the  washing  accomplished  by  boiling  water  or 
alcohol. 

Fig.  168  shows  an  ingenious  apparatus,  invented  by  my  friend  C. 
Wager  Hull,  of  New  York,  for  washing  photographic  prints,  but 
also  applicable  to  any  washing  process  requiring  a  repeated  and 
entire  change  of  water.  Being  entirely  self-acting,  it  requires  no 
care  or  attention.  It  consists  of  A,  a  water-tight  box  of  any  shape  ; 
-fi,  a  feed-pii)G  with  a  faucet;  C,  a  lead  pipe  around  the  inside,  per- 
forated witli  small  brad-awl  holes,  through  which  the  water  is  evenly 
sprinkled  upon  the  articles  to  be  washed^  For  paper  photographs  the 
awl  holes  should  be  made  at  an  angle  so  that  the  jets  will  be  in  the 


Spritz  bottle  and  its  use. 


126 


CHEMICAL  PROCESSES   USED   IN  PHARMACY. 


Fig.  1G8. 


Hull's  automatic  washing-box. 


same  direction,  and  thus  cause  a 
constant  current  to  float  the  paper 
around  the  box.  A  tray  of  wire 
or  a  network  of  twine  or  any 
suitable  perforated  diaphragm  may 
be  placed  above  and  near  the  bottom 
of  the  box  to  receive  the  articles. 
A  siphon  enters  the  box  through  a 
hole  in  the  bottom,  having  a  broad 
flange  of  lead  which  is  nailed  to 
the  bottom,  and  then  passes  down 
sufficiently  to  make  a  suitable  curve 
to  the  point  which  should  be 
one  or  two  inches  below  the  top  of 
the  box;  here  it  curves  again  to 
6^,  or  any  point  below  the  line  of 
the  bottom  of  the  box.  The  longer  the  leg  D  of  the  siphon,  the 
faster  will  the  liquid  flow;  it  is  generally  connected  with  a  waste 
pipe  carrying  off  the  washings  into  the  sewer,  and  the  feed  pipe 
may  be  connected  with  the  street  mains  or  with  any  suitable  reser- 
voir above  the  box.  The  successful  action  of  the  apparatus  depends 
upon  the  relative  size  of  the  feed  pipe  and  siphon  ;  the  former 
should  be  smaller  than  tlie  latter;  then  as  soon  as  the  box  is  filled 
by  the  action  of  the  sprinklers  up  to  the  top  of  the  siphon  at 
the  discharge  will  begin  and  go  on  rapidly  till  the  entire  liquid 
contents  have  run  out;  tlien  the  siphon  will  cease  to  act  till  the 
box  fills  up  again,  when  it  will  be  discharged  in  the  same  way. 
The  superiority  of  this  over  ordinary  tubs  for  the  purpose  consists 
in  its  completely  emptying  itself  at  intervals,  so  that  every  fresh 
charge  of  the  liquid  is  pure  and  free  from  contamination  with  pre- 
vious charges,  a  point  of  great  importance  in  washing  photographic 
prints. 

The  subjects  of  filtration  and  decantation  will  be  so  fully  presented 
under  the  head  of  Solutions,  in  the  fifth  part  of  tliis  work,  that 
they  need  claim  no  further  notice  in  this  connection. 


Precipitation. — The  term  precipitation  refers  to  the  separation  of 
a  solid  substance,  whether  in  crystal,  in  powder,  or  in  a  moist,  tena- 
cious mass,  called  a  magma;  whether  it  falls  to  the  bottom,  floats 
in  flocculse,  collects  near  the  surface,  or  remains  diffused  through- 
out the  liquid. 

This  separation  is  brought  about  by  a  chemical  or  other  change 
affecting  solubility,  and  the  substance  added  to  produce  it  is  called 
the  precipitant;  the  solid  substance  produced,  the  precipitate. 
Precipitation  is  frequently  produced  by  the  play  of  affinities,  affoi-d- 
ing  an  insoluble  substance  from  elements  which,  as  previously  com- 
bined, constituted  soluble  compounds;  for,  where  solutions  of  chlo- 
ride of  sodium  and  of  nitrate  of  silver  are  added  to  each  other, 
chloride  of  silver  and  nitrate  of  sodium  are  produced,  the  former 
an  insoluble  salt,  and  hence  precipitated. 
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Whenever  two  or  more  chemical  substances  in  solution  are 
mixed,  if  the  elements  of  an  insoluble  compound  are  present,  that 
insoluble  compound  will  be  precipitated. 

Another  cause  of  precipitation  is  any  change  in  a  liquid  by 
which  it  ceases  to  be  a  solvent  for  the  particular  substance  in  solu- 
tion. Substances  soluble  in  alcohol,  such  as  iodine,  camphor,  and 
the  resins,  on  the  addition  of  water,  arc  precipitated,  because  the 
alcohol  forms  with  Avater  a  liquid  in  which  they  are  insoluble. 

With  a  view  to  collecting  precipitates  deep  vessels  should  be 
employed,  preferably  larger  at  the  bottom,  as  in  the 
drawing;  they  favor  the  ready  decantatiou  of  the    Pig.  169. 
liquid. 

The  strength  of  the  solutions  mixed  determines  the 
density  of  the  precipitate,  and  hence,  in  cases  where  this 
quality  is  desirable  in  the  product,  and  where  it  is  an 
object  to  collect  the  precipitate  in  small  bulk  with  refer- 
ence to  its  convenient  washing,  the  solutions  are  made 
correspondingly  strong.  Hot  solutions  should  be  used 
in  preference  to  cold,  with  a  view  to  the  same  object, 
and  also,  in  the  case  of  iodide  of  lead  and  biniodicle  of 
mercury,  which  are  soluble  in  the  hot  liquid,  to  pro- 
duce handsome  and  well-defined  crystals  on  cooling. 

Crystallization.— The  most  characteristic  physical  phenomena  of 
chemical  substances  are  those  mathematical  forms  which  they  spon- 
taneously assume  in  passing  from  the  liquid  or  gaseous  to  a  solid, 
condition,  and  the  crystalline  form  is  the  purest  attainable  of  chem- 
ical substances. 

Crystals  are  formed  from  some  volatile  substances  by  the  process 
of  sublimation,  already  referred  to;  by  fusion,  in  a  few  instances, 
such  as  sulphur,  some  of  the  metals,  and  a  few  anhydrous  salts;  but 
more  generally  on  the  cooling  or  gradual  evaporation  of  a  solvent, 
or  by  the  production  of  a  less  soluble  crystalline  substance  by  some 
chemical  change  in  a  solution.  The  vessels  best  adapted  to  crys- 
tallization are  rather  shallow  evaj)orating  dishes,  or,  for  large 
operations,  wooden  or  earthenware  crystallizers.  A  hot  saturated 
solution  being  filtered  into  the  vessel  for  crystallization  is  to  be  set 
away  in  a  suitable  place,  and  should  not  then  be  disturbed  till  the 
liquid  has  become  cool  or  has  been  nearly  all  evaporated.  The  last 
portion  of  the  liquid  poured  ofi"  from  the  crystals  is  called  the 
mother-liquor,  and  contains  the  residuary  and  most  soluble  portions 
in  concentrated  solution,  with  the  less  crystallizable  impurities.  In 
manipulating  with  costly  materials,  the  mother-liquor  is  retained 
for  adtnixture  with  other  lots,  or  subjected  to  further  evaporation 
to  obtain  another  cro])  of  crystals.  The  size  and  transparency  of 
crystals  are  most  influenced  by  the  slowness  and  uniformity  of  their 
deposition,  the  clearness  and  purity  of  the  filtered  solutions,  and 
their  proper  strength.  When  a  solution  is  evaporated  to  a  very  con- 
centrated condition,  shown  by  the  formation  of  a  pellicle  or  crust 
upon  its  surface,  it  generally  throws  down  a  confused  crystalline 
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mass,  but  when  set  aside  before  it  has  quite  reached  its  point  of  satu- 
ration, the  gradual  evaporation  insures  a  slow  formation  of  large  and 
more  perfect  crystals.  The  circumstances  which  promote  perfect 
crystallization  are  thus  the  reverse  of  those  by  which  the  finest  and 
most  dense  powders  are  obtained,  and,  as  a  general  rule,  those  sub- 
stances most  desirable  to  obtain  in  the  form  of  powder  are  not 
those  which  form  elegant  crystals. 

Some  chemical  substances,  much  used  in  solution,  are  preferably 
made  in  small,  imperfectly  formed  crystals ;  sulphate  of  zinc  and 
sulphate  of  magnesia  are  familiar  instances  of  this.  Some,  which 
are  crystallizable  with  great  difficulty,  are  collected  from  their  clear 
solutions  by  granulation^  a  process  accomplished  by  constantly  stir- 
ring the  evaporating  solution  from  the  time  it  begins  to  thicken 
till  the  water  is  entirely  driven  off.  Carbonate  and  citrate  of  po- 
tassium are  familiar  instances  of  this  ;  in  the  case  of  the  latter  salt, 
the  heat  must  be  carefully  managed  or  the  product  may  be  burned. 
{See  Powders.) 


CHAPTER  II. 

CHEMICAL  PROCESSES  ON  THE  NON-METALLIC  ELEMENTS  AND  THEIR 
MEDICINAL  TREPARATIONS. 

The  distinction  usually  recognized  by  chemists  between  the  non- 
metallic  elements  and  metals,  though  arbitrary,  is  yet  well  under- 
stood and  convenient,  and  will  furnish  the  basis  for  the  division 
adopted  in  the  present  work.  Of  the  thirteen  non-metallic  elements, 
nearly  all  enter  into  medicinal  preparations,  but  only  the  six  fol- 
lowing will  require  notice  in  the  present  chapter — in  the  following 
order : — 

Oxygen,  0, 16  Iodine,  I,  127  Phosphorus,  P,  31 

Chlorine,  CI,  35.5       Bromine,  Br,  80        Sulphur,  S,  32 

Compounds  containing  carbon  constitute  the  larger  number  of 
organic  chemicals  treated  of  in  Part  IV.,  while  carbonic  acid  and 
its  aqueous  solution  are  appropriately  considered  in  the  chapter 
on  the  mineral  acids.  The  same  applies  to  boron,  which  forms  an 
oxyacid,  and  hydrogen,  which  is  chiefly  useful  in  the  inorganic  king- 
dom in  water  in  its  well-known  acid  combination  with  chlorine ; 
while  nitrogen  enters  into  one  of  the  most  important  of  the  series 
of  acids,  and  into  the  equally  important  alkali,  ammonia. 

OxYaBN.  0  (  -f-  0)  =  16. 

In  a  state  of  combination  oxygen  is  the  most  extensively  diffused 
body  in  nature,  forming  one-fifth  part  of  the  atmosphere,  entering 
as  a  constituent  into  water,  into  nearly  all  the  mineral  substances 
composing  the  crust  of  the  earth,  and  into  most  organic  products. 


OXYGEN. 


129 


"With  other  elements  oxj^gen  unites  to  form  anhydrous  acids,  as 
formerly  denominated,  though  called  by  modern  chemists  anhy- 
drides, as  carbonic,  COj,  sulphurous,  80^,  and  phosphoric  acid,  P^O^ 
Avhich,  with  water,  form  the  well-known  acids  so  much  used  in 
chemistry  and  pharmacy.  Some  of  the  compounds  of  oxygon  are 
neutral  substances,  such  as  water,  11,0,  carbonic  oxide,  CO,  and 
nitrous  oxide,  NjO,  the  first  named  of  which  is  of  great  chemjcal 
interest  iu  connection  with  the  study  of  salts.  The  bases,  of  so  much 
interest,  were  formerly  regarded  as  compounds  of  the  metals  with 
proportions  of  oxygen  ;  but  the  term  is  not  used  by  modern  writers, 
who  regard  the  salts  as  direct  compounds  of  the  metals  with  the 
respective  acids — a  view  so  far  adopted  in  the  U.  S.  Fharmacopoeia 
as  to  be  recognized  in  the  nomenclature  of  the  last  edition.  The 
direct  combination  of  oxygen  with  other  bodies  is  attended  with 
the  evolution  of  heat,  and  sometimes  light,  which  occasions  the 
process  of  oxidation  to  be  much  resorted  to  for  the  production  of 
heat  and  light  without  reference  to  the  compounds  produced. 
Where  a  body  combines  rapidly  with  oxygen,  it  is  said  to  be  burned, 
and  the  process  of  rapid  oxidation  is  called  combustion. 

Although  oxygen  is  not  used  in  medicine,  except  for  inhalation 
as  an  antidote  to  carbonic  oxide  or  carbonic  acid  gas,  it  is  an  ele- 
ment of  great  interest  not  only  to  the  physician  and  pharmacist, 
but  to  persons  in  every  department  of  life. 

Oxygen  is  prepared  by  heating  binoxide  of  manganese  in  an  iron 
retort,  or  more  readily,  on  a  small  scale,  by  heating  chlorate  of 
potassium  in  a  retort  of  hard  glass  or  a  Florence  flask.  This  salt 
contains  potassium  combined  with  chloric  acid,  K,C103,  and  yields 
the  whole  of  its  oxygen  (39.2  per  cent.)  by  heating,  chloride  of 
potassium  remaining  as  a  residue  ;  thus,  KC103=KC1  and  30.  The 
tubule  of  the  retort,  or,  if  a  flask  is  employed,  a  bent  tube  of  glass 
secured  to  it  by  a  cork  is  carried  into  a  bell  glass  or  other  receiver 
tilled  with  water  and  inverted  in  a  vessel  of  water;  the  gas  grad- 
ually displaces  the  water  occupying  the  vessel,  which  may  be 
removed  and  replaced  by  another  until  the  whole  is  collected  ;  half 
an  ounce  of  chlorate  yields  270  cubic  inches, 
or  nearly  a  gallon,  of  oxygen.    The  chief  incon-  Fig.  170. 

venience  in  this  process  arises  from  the  liability 
to  softening  of  the  glass  of  the  retort  or  to  its 
fracture  by  the  intense  heat  required  ;  this  may 
be  partially  obviated  by  mixing  two  parts  of 
the  powdered  chlorate  with  one  of  the  binoxide 
of  magnesia,  MnOj,  previously  well  dried, and  by 
subjecting  this  to  a  somewhat  less  intense  heat 
the  gas  will  be  obtained.  The  best  form  of  api)a- 
ratus  for  obtaining  oxygen  is  shown  in  Fig.  170. 
It  consists  of  a  copper  tiask,  and  a  tube  bent  at 
right  angles,  secured  by  a  gallows  screw  to  the 
head  of  the  flask ;  the  lower  end  of  the  tube  is 
carried  below  water,  and  the  gas  as  it  rises  is 
caught  in  appropriate  bell  glasses.  Oxygen  appnratus. 
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To  collect  this  gas  for  inhalation  it  should  be  passed  into  a  tubu- 
lated bell  jar,  over  the  tubule  of  which  a  colla[>sed  and  softened 
bladder,  or,  ])referably,  a  bag  of  gum-elastic,  has  been  secured.  By 
submerging  the  jar  the  gas  ascends  into  the  bag,  and  it  may  then 
be  secured  and  administered  by  a  breathing  tube. 

In  cases  where,  from  the  stoppage  of  flues  or  deficient  ventilation 
in  chambers,  individuals  are  subjected  to  the  inhalation  of  noxious 
products  of  combustion,  carbonic  acid  and  carbonic  oxide  gases, 
producing  more  or  less  complete  narcotism,  sometimes  resulting  in 
death,  oxj'gen  gas,  administered  by  the  lungs  before  respiration  has 
ceased,  or  by  means  of  artificial  or  induced  respiration,  is  found  to 
be  a  most  valuable  antidote. 


Ozone  and  Antozone. 

This  allotrojiic  condition  of  oxygen,  discovered  by  Scbonbein, 
seems  likely  to  produce  I'emarkable  changes  in  the  generally  received 
opinions  in  regard  to  numerous  pbenomena,  both  natural  and  arti- 
ficial. It  was  first  recognized  by  a  peculiar  odor  accompanying 
discharges  of  electricity,  especially  when  silently  emitted,  and  has 
since  been  obtained  by  a  variety  of  processes,  among  which  the 
following  are  the  most  important:  Into  a  large  salt-mouth  bottle 
of  air  place  a  stick  of  phosphorus,  recently  scraped ;  cover  it 
partially  Avith  water,  introduce  the  stopper,  and  set  it  away  in  a 
room  at  a  temperature  of  from  60°  to  70°.  In  the  process  of  oxid- 
izing the  exposed  phosphorus,  a  portion  of  the  oxygen  passes  into 
the  condition  of  ozone  and  antozone,  which  are  diffused  in  the  air, 
though  never  in  large  proportion ;  if  long  kept,  these  are  lost  by 
combining  with  and  oxidizing  the  phosphorus ;  by  washing  and 
decantation,  the  ozonized  air  may  be  deprived  of  the  vapor  of  phos- 
phorus, and  preserved.  Ozone  is  also  a  product  of  the  slow  com- 
bustion of  ether;  if  a  small  quantity  of  ether  is  placed  in  a  bottle 
and  a  rod  of  iron  or  glass  heated  to  just  500°  is  introduced,  the 
atmosphere  of  the  jar  will  acquire  the  properties  of  ozone,  while 
the  ether  possesses  the  characteristics  of  antozone.  As  a  more 
permanent  source  of  ozone,  Boettger  has  recommended  the  opaque 
olive-green  mixture  of  two  parts  of  permanganate  of  potassa  with 
three  parts  of  strong  sulphuric  acid;  subjected  to  the  atmospheric 
ox3'gen  it  continues  for  a  long  time  to  give  out  ozone.  As  obtained 
by  these  processes  it  is  always  largely  diluted  with  air ;  certain 
liquids,  however,  have  a  strong  affinity  for  it;  of  these,  oil  of  tur- 
pentine, oil  of  cinnamon,  oil  of  lemon,  and  flaxseed  oil,  either  pos- 
sess the  power  of  inducing  its  formation,  or,  by  their  solvent  power, 
become  reservoirs  of  it.  How  far  its  presence  may  account  for 
those  changes  of  properties  of  oil  of  lemon,  camphene,  and  other 
carbo-hydrogens,  which  are  so  well  known  but  so  ill  explained,  is 
worthy  of  investigation.  Oils  of  cinnamon  and  of  turpentine  when 
charged  with  it  exhibit  bleaching  properties. 

Ozone  is  readily  absorbed  by  solution  of  an  alkaline  iodide,  con- 
verting it  into  iodate;  it  oxidizes  moistened  silver  leaf  and  thin 
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strips  of  arsenic,  and  antimony  in  the  cold.  From  tlio  metallic 
iodides  it  liberates  iodine;  oxidizes  protosalts  of  lead  and  man- 
o-anese  to  peroxides ;  converts  sulphides  into  sulphates,  and  ferro- 
cyanides  into  ferridcyanides.  Taken  into  the  lungs  it  produces 
catarrh  and  contraction  of  the  chest ;  it  destroys  organic  coloring 
matter  with  the  greatest  energy  ;  bleaches  blue  litmus  without  first 
reddening  it;  discharges  the  color  of  sulphate  of  indigo  by  contact 
alone ;  turns  paper,  impregnated  with  aniline  or  pyrogallic  acid,  to 
brown ;  renders  cork  and  caoutchouc  brittle  and  destroys  them  ; 
decomposes  tannic  acid,  oxalic  acid  being  a  product. 

These  changes  are  all  due  to  oxidation,  and  oxides  are  the  result. 
The  following  are  the  usual  tests  for  ozone:  Schbnbein^s  test  is  made 
by  dissolving  one  part  of  pure  iodide  of  potassium  (free  from  iodate) 
in  two  hundred  parts  of  pure  water,  then  adding  ten  parts  of  starch, 
in  fine  powder,  and  gently  heating  till  the  starch  is  dissolved. 
White  paper  is  soaked  in  this  liquid,  then  dried  and  cut  into  strips, 
which  are  to  be  preserved  in  stoppered  bottles.  This  paper,  exposed 
to  the  air  in  a  spot  sheltered  as  much  as  possible  from  rain,  light, 
and  foul  effluvia  for  a  period  of  from  six  to  twenty-four  hours,  will 
show  the  presence  of  ozoiie  in  the  atmosphere  by  changing  to  brown, 
and  when  wetted,  from  a  pink  to  blue  color,  according  to  the  pro- 
portion of  ozone  in  the  air.  Paper  soaked  in  an  alcoholic  solution 
of  guaiacum  and  dried  in  the  dark  acquires  a  bright  blue  color  by 
contact  with  ozone. 

The  presence  of  this  active  form  of  oxygen  in  the  atmosphere  is 
deemed  of  importance  in  the  study  of  those  mysterious  influences 
connected  Avith  the  cause  of  malarious  and  contagious  diseases,  but 
the  subject  has  not  3^et  been  sufficiently  studied.  The  most  re- 
markable properties  of  ozone  appear  to  grow  out  of  its  peculiar 
relations  to  oxygen,  from  which  it  is  produced  by  electricity,  while 
by  a  heat  of  450°  to  600°  it  is  always  convertible  into  oxygen. 
Certain  well-known  disinfectants  and  bleaching  agents  are  now 
found  to  owe  their  properties  to  this  constituent ;  this  is  especially 
the  case  with  the  alkaline  permanganates,  and  the  solution  of  per- 
manganate of  potassium  has  been  introduced  under  the  name  of 
ozonized  water  as  a  deodorizer  in  medical  practice.  Magnetic  oxide 
of  iron  is  also  said  to  contain  oxygen  in  the  state  of  ozone,  and  a 
filter  is  in  use  in  England  in  which  this  mineral  is  the  active  ma- 
terial for  the  purification  of  water  by  oxidizing  and  destroying  all 
organic  matters  contained  in  it.  The  principal  oxides  in  which 
the  oxygen  appears  to  exist  as  ozone,  called  by  Schcinbein  ozonides^ 
are  as  fbllows:  Mn.O,,  MnO^,  MnO,,  TbO,,  AgO„  Cr03,  BiO„  Ni.O,, 
CO2O3,  among  which  peroxide  of  lead  (PbOj)  appears  to  have  the 
most  energetic  action,  displaying  some  of  the  cliaracteristic  reac- 
tions of  ozone  without  the  addition  of  any  acid  to  decompose  it. 

Antozone  has  been  less  studied  than  ozone.  It  appears  to  be  pro- 
duced whenever  ozone  is  formed  either  1)y  electrical  action  or  oxida- 
tion. Some  chemists  believe  ordinary  oxygen  to  be  a  compound  of 
ozone  and  antozone.  Of  the  methods  for  preparing  antozone,  the 
following  will  suffice:  a  little  concentrated  sulphuric  acid  is  poured 
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into  a  email  bottle,  and  into  this  are  thrown  some  fragments  of  pure 
peroxide  of  barium  BaO^;  when  gas  is  liberated,  the  air  of  the  bottle 
will  be  found  to  be  charged  with  antozone.  Sometimes  it  is  neces- 
sary to  introduce  the  bottle  into  a  moderately  warmed  water-bath ; 
at  other  times  the  reaction  is  required  to  be  allayed  by  applying  cold 
water.  Antozone  is  a  gas  with  odor  somewhat  resembling  ozone, 
though  different  and  more  disagreeable;  it  is  less  permanent  than 
ozone,  being  very  readilj''  converted  into  ordinary  oxygen. 

If  air  chai'ged  with  antozone  is  made  to  bubble  through  water,  it 
will  raise  as  it  ascends  a  thick  white  mist  or  cloud,  which  may  be 
collected  and  poured  from  one  vessel  to  another,  and  is  deposited 
as  drops  of  water  only  when  the  antozone  has  become  converted 
into  ordinary  oxygen,  or  entered  into  combination.  It  is  through 
the  existence  of  antozone,  that  water  may  be  oxidized  into  perox- 
ide of  hydrogen,  H^O^,  an  object  'of  scientific  interest  not  utilized 
either  in  medicine  or  the  arts. 

Chlorinium.    CI  =  35.5.  (Chlorine.) 

Chlorine  is  a  dense,  suffocating,  corrosive  gas,  2.5  times  as  heavy 
as  atmospheric  air,  and  of  a  pale  yellowish-green  color.  Under  the 
pressure  of  about  four  atmospheres  it  condenses  into  a  yellow  liquid, 
sp.  gr.  1.83.  It  is  one  of  the  most  active  of  chemical  agents,  enter- 
ing into  combination  with  nearly  all  the  other  elements,  especially 
with  the  metals,  but  not  existing  in  nature  uncombined.  The 
chlorides  are  remarkable  for  solubility,  and  consequently  find  a 
place  among  the  constituents  of  sea  water,  common  salt,  !N'aCl, 
being  obtained  in  large  proportion  from  that  great  reservoir. 

The  chief  use  of  uncombined  chlorine  is  as  a  disinfectant  and  a 
bleaching  agent,  both  of  which  properties  it  appears  to  owe  to  its 
relation  with  hydrogen.  In  contact  with  most  organic  substances 
it  decomposes  them,  eliminates  a  portion  of  their  hydrogen  as 
hydrochloric  acid,  and  enters  also  into  compounds  by  substitution 
ibr  the  hydrogen  in  their  composition. 

To  the  physician  and  pharmacist  chlorine  is  most  interesting 
in  the  form  best  adapted  to  liberate  it  into  the  atmosphere  for  its 
uses  as  a  disinfectant.  The  reader  is  referred  to  the  chapter  on  the 
alkalies  and  alkaline  earths  for  its  loose  combinations  with  lime 
and  soda;  in  this  place  it  will  sufiice  to  notice  the  chlorine  mixture 
especially  adapted  to  hospitals,  and  the  Aqua  Chlorinii  of  the  Phar- 
macopoeia. 

Chlorine  Disinfecting  Preparation. 

This  consists  of  packages  of  a  dry  powder  and  a  bottle  of  diluted 
sulphuric  acid,  put  up  together  for  extemporaneous  admixture,  as 
follows : — 

The  Common  Salt  3Hxture. 

Take  of  Common  salt,  well  dried  ISOO  parts. 

Binoxide  of  manganese,  containing  72  per  cent  .    1875  parts. 

Grind  them  together  into  a  fine  powder,  and  put  up  the  powder 
in  packages  containing  about  195  grains  each,  and  put  130  of  these 
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packages  in  a  pasteboard  box  to  accompany  the  sulpliuric  acid 
mixture. 

Each  of  these  packages  requires  half  a  fluidouncc  of  the  sulphuric 
acid  mixture,  and  yields  about  57  cubic  iuches  of  chlorine.  This 
quantity,  when  thus  liberated  gradually  in  a  space  containing 
about  20,000  times  its  volume  of  air,  is  borne  without  inconveni- 
ence by  persons  generall.y,  and  is  not  injurious  even  in  pulmonary 
diseases.  It  should  never  be  used  in  such  quantities  as  to  produce 
discomfort  or  bronchial  irritation. 

The  Sulphuric  Acid  Mixture. 

Take  of  Sulphuric  acid,  sp.  gr.  1.845    45  parts. 

Water  21  parts. 

Mix  them  carefully,  and  when  cold  put  the  mixture  into  strong 
bottles,  with  accurately  ground  stoppers,  each  bottle  to  contain 
sixty-five  fluidounces. 

Half  a  fluidounce  of  this  to  be  used  for  each  package  of  the  com- 
mon salt  mixture. 

Directions  for  Use. — One  package  of  the  common  salt  mixture, 
placed  in  a  saucer  or  plate  and  thoroughly  mixed  with  half  a  fluid- 
ounce  of  the  sulphuric  acid  mixture,  is  to  be  placed  under  every 
alternate  bed  at  night  and  allowed  to  remain  there  three  days. 
Upon  the  second  night,  the  beds  which  were  omitted  should  be 
supplied  in  the  same  way  and  for  the  same  length  of  time,  and  the 
process  repeated  at  the  end  of  three  days,  or  sooner,  according  to 
circumstances.  Should  the  wards  be  badly  ventilated,  or  contain 
many  sloughing  wounds,  or  be  subject  to  epidemic  disease  or  low 
forms  of  fever,  the  mixtures  should  be  renewed  every  third  day. 
Otherwise  once  a  month  may  be  sufficient;  and,  when  thorough 
cleanliness  and  ventilation  are  attained,  the  process  is  unnecessary 
for  occupied  wards.  In  disinfecting  unoccupied  wards,  water- 
closets,  latrines,  etc.  by  chlorine,  they  should  be  cleansed,  closed 
up  as  perfectly  as  practicable,  and  two  packages  used  for  each  600 
cubic  feet  of  space. 

The  rationale  of  the  liberation  of  chlorine  from  the  mixed  chlo- 
ride of  sodium  and  binoxide  of  manganese,  on  the  addition  of  sul- 
jihuric  acid,  may  be  thus  expressed:  2]SraCl -H  SII^SO^ -H  Mn02  = 
isa^SO,  -t-  MnSO,  +  211,0  -|-  CI. 

Aqua  Chlorinii.    {Chlorine  Water.)    U.  S.  P. 

Liquor  Chlori.    {Solution  of  Chlorine.)    Ph.  Br. 

Take  of  Black  oxide  of  manganese,  in  fine  powder,  half  a  troyounce. 
Muriatic  acid,  three  troyounces. 
Water,  four  fluidounces. 
Distilled  water,  twenty  fluidounces. 

Introduce  tlie  oxide  into  a  flask,  add  the  acid  previously  diluted 
with  two  fluidounces  of  the  water,  and  apply  a  gentle  heat.  Con- 
duct the  generated  chlorine,  by  suitaljle  tubes,  through  the  re- 
mainder of  the  water  contained  in  a  small  intermediate  vessel,  to 
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the  bottom  of  a  foui'-pint  bottle  containing  the  distilled  water  and 
loosely  stopped  with  cotton.  When  the  air  has  been  entirely  dis- 
placed by  the  gas,  disconnect  the  bottle  from  the  apparatus,  and, 
having  inserted  the  stopper,  agitate  the  contents,  loosen  the  stopper 
from  time  to  time,  until  the  gas  ceases  to  be  absorbed.  Lastlv, 
pour  the  chlorine  water  into  a  bottle,  of  just  sufficient  capacity  to 
hold  it,  stop  it  securely,  and  keep  it  in  a  cool  place,  protected  from 
the  light. 

Black  oxide  of  manganese  is  used  in  this  2:)roce83  because  of  its 
facility  for  yielding  oxygen  under  the  circumstances  to  hydrogen 
of  the  muriatic  acid  to  form  water,  while  the  chlorine  of  the  acid 
unites  in  part  with  the  manganese,  and  is  in  part  set  free  ;  the  reac- 
tion which  occurs  is  thus  formulated:  MnO^ -I- 4IIC1  =  2II20-^- 
MnG]2  4- 2C1.  Great  care  should  be  taken  in  liberating  and  ma- 
nipulating with  ciilorine  to  avoid  inhaling,it ;  when  taken  into  the 
lungs,  unless  very  largely  diluted  with  air,  it  is  extremely  corrosive. 

This  process  requires  the  adjustment  of  ilask  and  tubes,  as  Hgured 
on  page  124.  The  great  solubility  of  chlorine  in  water  forbids  the 
use  of  more  than  a  limited  quantity  in  the  intermediate  (wash) 
bottle",  this  is  designed  to  absorb  any  portion  of  the  undeconiposed 
muriatic  acid  which  may  pass  from  the  flask.  The  size  of  the  re- 
ceiving bottle  is  important  as  determining  the  quantity  of  ciilorine 
in  the  resulting  preparation.  This  mode  of  I'eceiving  and  dissolv- 
ing the  gas  is  considered  an  improvement  on  the  Wolff's  bottles 
formerly  in  use^  about  three  pints  of  chlorine  are  by  tliis  arrange- 
ment conveniently  collected  and  dissolved  in  the  twenty  fluidounces 
of  water  prescribed.  With  a  view  to  warming  the  flask  and  not 
the  receiving  bottle,  the  connecting  glass  tube  should  be  ten  or 
twelve  inches  long,  and  sbould  have  one  or  more  joints  of  gum- 
elastic  tube. 

Chlorine  water  is  a  yellowish-green  fluid,  smelling  stronglj'  of 
chlorine.  It  is  used  chiefly  as  an  antiseptic  and  stimulant  to  the 
liver,  applied  externally  and  internally.  The  dose  is  from  one  to 
two  fluidrachms,  largely  diluted.  This  preparation  furnishes  a 
good  means  of  liberating  the  gas  for  inhalation,  or  for  diftusion  as 
a  disinfectant.  When  a  fluidounce  of  it  is  mixed  with  a  solution 
of  ten  grains  of  pure  sulphate  of  protoxide  of  iron  in  two  flui- 
drachms of  water,  tlie  mixture  does  not  produce  a  blue  precipitate 
with  ferridcyanide  of  potassium  (red  prussiate  of  potassium).  (See 
Vwpor  Chlori.) 

Iodine  and  its  Preparations.* 

lodinium,  I.    Solid  crystalline  scales,  .sp.  gr.  4.96. 

Potiis.sii  iodidum,  KI.    In  cubical  crystiils.    Dose,  gr.  ij  to  gr.  v.  i 
Sodii  ioi/idum,  Nnl.    Cubical  crystals.    Dose,  gr.  ij  to  v.  j 
Ammonii  iodidum,  NH^I.    Very  deliquescent.    Dose,  gr.  v  to  x. 
Calcii  iodidum.  ' 
Tinctuni  iodinii.    5ss  to  1^)  alcohol,  pxternally  iisrd. 

"      iodinii  coniposita,  1,  gi'.  xv.  KI,  5*8  to  'ol-    ^  J^'t- 
Liquor  iodinii  compositus,  I,  gr.  xxijss,  KI,  gr.  xlv  to  )§j.    ITi^  x  to  xx. 


*  Most  of  the  iodine  salts  are  described  under  the  several  heads  of  their  inetallio 
bases.  I 
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lodmium.    1=127.    (Iodine.)    U.  S.  P. 
lodum.    {Iodine.)    Ph.  Br. 

This  non-metallic  element,  existing  in  sea-water  and  marine 
plants,  is  procured  for  use  in  medicine  from  tlie  fused  and  vitrified 
ashes  of  sea-weed  called  kelp,  which  is  prepared  in  the  Western 
Islands,  North  of  Scotland  and  Ireland,  and  on  the'  coast  of  Fnince, 
at  Cherhourg,  and  at  LeConquet,  near  Brest.  According  to  the 
report  on  the  medical  and  pharmaceutical  products  at  the  Great 
Exhibition  of  1862,  Tissier  &  Son,  of  the  latter  place,  produced  of 
iodine  and  iodide  of  potassium,  each,  from  8000  to  10,000  lbs.,  bro- 
mine, 1500  to  1800  lbs.,  and  bromide  of  potassium,  1100  to  1300 
lbs.  annually.    The  process  of  preparation  is  briefly  as  follows: — 

The  kelp,  being  broken  and  lixiviatqd,  yields  about  half  its  weight 
of  soluble  sodium,  potassium,  and  magnesium  salts.  The  common 
salt,  and  carbonate  and  sulphate  of  sodium,  and  chloride  of  potas- 
sium are  crystallized  out  on  evaporation.  The  mother-liquor  contains 
iodides  of  sodium,  potassium,  and  magnesium,  to  which  sulphuric 
acid  is  added,  liberating  carbonic  acid,  sulphuretted  hydrogen,  and 
sul[)hurous  acid,  by  eilervescence,  and  sulphur  which  is  deposited. 
The  acid  lye  is  next  distilled  from  peroxide  of  manganese,  which 
liberates  the  iodine,  and  it  is  condensed  in  cooled  glass  receivers. 
This  process,  as  applied  to  iodide  of  sodium,  is  explained  by  the 
following  formula:  2NaI  -h  2HSO,  +  MnO,  =  Na,SO,  -f  MuSO,  + 
2np  +  21. 

Iodine  is  in  bluish-black  crystalline  scales  with  a  metallic  lustre, 
sp.  gr.  4.948,  fusing  at  225°,  boiling  at  347°,  and  evaporating  nt 
ordinary  temperature,  especially  when  damp.  It  melts  when  heated, 
its  vapor  is  of  a  splendid  violet  color,  odor  like  chlorine,  and  sub- 
limes in  very  heavy  violet  vapors.  Free  iodine  precipitates  starch 
in  the  cold,  of  a  dark  blue  color,  which  reaction  is  its  most  familiar 
an(l  delicate  test.  Water  dissolves  about  ^^jV^th  of  its  weight  of 
iodine,  being  slightly  discolored  by  it,  but,  on  the  addition  ot^either 
of  the  alkal  ine  iodides,  or  of  chloride  of  sodium,  it  becomes  ex- 
tremely soluble;  it  is  also  very  soluble  in  alcohol  and  ether.  It 
dissolves  in  alkaline  solutions,  forming  iodides  and  iodates.  With 
the  metals  and  most  of  the  non-metallic  elements,  it  combines  with 
avidity,  and  several  of  its  combinations  are  officinal;  of  these,  the 
iodides  of  mercury,  of  lead,  zinc,  cadmium,  iron,  arsenic,  and  sul- 
phur are  considered  under  the  head  of  their  metallic  elements, 
while ^the  several  preparations  which  owe  their  value  exclusively 
to  iodine  are  introduced  here. 

Locally  applied,  iodine  is  an  irritant  and  vesicant,  staining  the 
skin  brown  or  orange  color,  causing  itching,  redness,  and  desqua- 
mation.^ This  discoloration  of  the'skin  may  be  best  removed  by 
ammonia  or  by  hyposulphite  of  soda.  Applied  by  inunction,  it  is 
absorbed,  producing  its  characteristic  stimulating  effect;  inhaled 
as  vaiior  in  a  very  diluted  forn),  vajior  iodi,  it  exercises  its  alterative 
effect  on  tlie  mucous  mend)rane  of  the  respiratory  passages.  Its 
influence  is  chiefly  exerted  on  the  glandular  and  absorbent  systems. 
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The  element  itself  and  its  salts  are  used  both  internally  and  tojii- 
cally  for  an  immense  number  of  diseases  requiring  alterative  treat- 
ment; when  given  internally,  it  is  always  in  solution  or  combina- 
tion.   [See  Solution  and  Tinctures,  page  138.) 

Potassii  lodidum.    KI  =  165.5.   Iodide  of  Potassium.  U.  S.  P. 
{Hydriodate  of  Potassa.) 

Potassii  lodium.    Iodide  of  Potassium.   Ph.  Br. 

This  salt  was  formerly  directed  to  be  made  by  combining  iodine 
with  iron,  and  decomposing  the  iodide  of  iron  with  carbonate  of 
potassium,  precipitating  the  carbonate  of  iron,  filtering,  and  crys- 
tallizing. A  modification  of  this  process  is  to  combine  400  parts 
of  iodine  with  508  of  bicarbonate  of  potassium  and  sufficient  water, 
and  then  add  112  parts  iron  filings  in  divided  portions;  boil,  filter, 
evaporate,  and  granulate  the  iodide.  This  process,  which  is,  in 
some  respects,  the  most  convenient  to  the  pharmacist,  is  not  adopted 
in  the  United  States  or  British  Pharmacopoeia,  where  tlie  plan  is 
prescribed  of  adding  iodine  simply  to  a  solution  of  caustic  [lOtash, 
thus  forming  the  mixed  iodide  of  potassium  and  iodate  of  potas- 
sium (6KIIO-h3I,=  5KI,  -f  KIO,  +  311,0).  This  being  heated  to 
redness  in  contact  with  charcoal,  the  iodic  acid,  IO3,  parts  with 
its  oxygen,  and  the  iodate,  KIO3,  is  reduced  to  iodide  of  potassium, 
KI.  The  process  of  Liebig,  as  modified  by  W.  Stevens  Squire,  of 
London,  consists  of  treating  the  iodine  with  a  small  proportion  of 
phosphorus  in  water,  thus  converting  it  into  hydriodic  acid,  which 
is  then  mixed  with  lime,  and  the  iodide  of  calcium  formed  is  first 
fused  and  then  decomposed  by  sulphate  of  potassium  into  sulphate 
of  lime,  which  is  precipitated,  and  iodide  of  potassium,  which  re- 
mains in  solution,  is  collected  and  crystallized.  (See  Amer.  Journ. 
Pharm..,  vol.  xxxiv.  p.  437.) 

This  salt  is  in  white,  shining,  semi-opaque  cubes,  with  a  charac- 
teristic marine  odor,  an  acrid  saline  taste,  resembling  common  salt ; 
soluble  in  two-thlrcls  its  weight  of  cold  water,  and  freely  in  alco- 
hol. Either  chlorine,  ozone,  or  nitric  acid  decomposes  its  solution, 
yielding  iodine,  and  if  starch  be  subsequently  added,  the  charac- 
teristic blue  iodide  of  amylum  is  produced. 

Tartaric  and  other  acids  do  not  liberate  iodine  immediatelj',  but 
the  acid  compound,  hydriodic  acid  (HI);  hence  the  old  name  of  the 
salt,  hydriodate  of  potassa. 

Iodide  of  potassium  is  liable  to  adulteration  with  bicarbonate  or 
carbonate  of  ^wtassium ;  the  latter  renders  it  very  damp,  and  they 
both  occasion  effervescence  wnth  acids,  and  throw  down  a  precipitate 
with  sulphate  of  iron.  Chloride  of  platinum  should  color  its  solu- 
tions reddish-brown,  without  causing  a  precipitate.  The  presence  of 
a  chloride  maybe  determined  by  nitrate  of  silver,  which  throws  down 
nothing  from  the  pure  salt  but  iodide  of  silver,  which  is  almost  in- 
Roluble'in  ammonia,  while  chloride  of  silver  is  readily  soluble  in  it. 
The  iodide  of  silver,  precipitated  from  10  grains  of  iodide  of  potas- 
sium, weighs,  when  washed  and  dried,  14.1  grains.    When  acetate 
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or  nitrate  of  load  is  added  to  iodide  of  potassium,  it  tlirows  down 
a  yellow  iodide  of  lead,  soluble  in  boiling  water.  Bromide  may  be 
detected  by  adding  nitric  acid,  and  observing  the  vapors  that  arise; 
those  of  bromine  are  red  ;  those  of  iodine  pur|)le.  Sometimes  iodate 
of  iH)tassa  is  present,  which  may  be  detected  by  tartaric  acid  libe- 
rating iodine,  perceptible  by  the  starch  test. 

Tins  salt  contains  no  water  of  crystallization.  Every  four  grains 
contain  about  three  grains  of  iodine.  The  aqueous  solution  is  capa- 
ble of  taking  up  a  large  quantity  of  iodine,  forming  a  liquid  of  a 
deep  brown  color. 

•  Iodide  of  potassium  is  considered  to  possess  the  same  medicinal 
virtues  as  iodine,  though  preferred  by  some  physicians  to  obtain  the 
constitutional  effects  of  the  alterative.  It  is  used  very  exten- 
sively, both  alone  and  combined  with  iodine,  and  with  other  altera- 
tive remedies;  it  is  incompatible  with  the  preparations  of  mercury 
generally,  greatlj'  increasing  their  activity.    Dose,  gr.  ij  to  gr.  v. 

Iodide  of  Calcium.    Cal  =  147. 

This  is  prepared,  according  to  Malme,  by  treating  a  solution  of 
iodide  of  iron  with  milk  of  lime,  filtering,  and  evaporating.  The 
liquid  thus  treated  yields  crystals  of  iodide  of  calcium.  Although 
recommended  as  preferable  to  any  other  iodide  in  phthisis,  it  does 
not  seem  to  have  been  much  employed.  The  dose  is  from  one  to 
four  grains  after  each  meal. 

Iodide  of  Sodium.    'Nal  =  149.6.  ' 

Soda  lodidum. — This  salt  may  be  prepared  from  a  freshly-pre- 
pared solution  of  iodide  of  iron  or  zinc,  by  precipitating  it  with 
pure  carbonate  of  sodium,  or  by  modifications  of  the  processes  men- 
tioned under  the  head  of  iodide  of  potassium,  evaporating  and 
allowing  it  to  crystallize  at  a  temperature  exceeding  120°  F.,  or  it 
may  be  evaporated  to  dryness  and  granulated.  Below  the  temper- 
ature named,  it  crystallizes  with  four  equivalents  of  water  in  deli- 
quescent, flat,  hexagonal  prisms  ;  crystallized  as  above,  it  forms 
cubes  which  contain  no  water,  and  are  very  soluble  in  water  and 
also  in  alcohol. 

It  has  been  used  as  a  substitute  for  iodide  of  potassium ;  its  ad- 
vantage over  the  potassium  salt  consists  in  its  having  85  per  cent., 
while  the  other  has  only  76  per  cent.,  of  iodine  in  combination. 

Ammonii  lodidum,  U.  S.  P.    NHJ  =  144.    {Iodide  of  Ammonium.) 

Take  of  Iodide  of  potassium,  in  coarse  powder,  four  troyounccs. 

Sulphate  of  ainnioniuni,  in  coai'se  ])owder,  a  troyouuce. 
Boiling  distilled  water,  two  fluidoiinces. 
Alcohol,  water,  each  a  sutlicieiit  quantity. 

Mix  the  salts,  add  them  to  the  boiling  water,  stir  well,  and  allow 
the  mixture  to  cool;  then  add  a  fluidounce  of  alcohol,  mix  well, 
and  reduce  the  temperature  by  a  bath  of  ice-water  to  about  40°; 
throw  the  mixture  into  a  cooled  glass  fuiniel  stopped  with  moist- 
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ened  cotton,  and  when  tlie  clear  solution  has  passed, pour  upon  the 
salt  a  fluidounce  of  a  mixture  of  two  parts  of  water  and  one  of 
alcohol.  Lastly,  evaporate  tlie  solution  rai)idly  to  dryness,  stirrino- 
constantly,  and  preserve  the  residue  in  a  well-stopped  bottle. 

It  crystallizes  in  cubes,  and  is  very  deliquescent.  It  has  been 
used  as  a  substitute  for  iodide  of  potassium  on  account  of  the  loose- 
ness with  which  the  iodine  is  combined.  It  is  one  of  the  most 
useful  of  chemical  agents  in  the  hands  of  the  photographer. 

Internally  it  has  been  prescribed  in  doses  as  high  as  10  grains; 
externally  in  ointments  of  from  9j  to  3j  to  an  ounce  of  lard. 

Tindum  lodinii,  U.  S.  P.    {Simple  Tincture  of  Iodine.) 

To  make  Oj.     To  make  f^. 

Take  of  lodme  5).  gss. 

Alcohol  dj.  f5j. 

Dissolve  the  iodine  in  the  alcohol.  This  may  be  done  either  by 
triturating  it  with  successive  portions  of  alcohol  in  a  glass  or  por- 
celain mortar,  or  by  circulatory  displacement ;  the  iodine  should 
be  put  into  a  syringe  tube,  the  lower  end  of  the  tube  dipping 
below  the  surface  of  the  alcohol ;  as  the  iodine  dissolves,  the  fresh 
portions  of  alcohol  rise,  and  continue  the  process  till  it  is  completed. 
This  tincture  contains  one  grain  in  16  minims,  or  about  85  drops; 
it  is  not  adapted  to  internal  use,  as,  on  the  addition  of  water,  the 
iodine  is  precipitated,  and  exercises  its  peculiar  irritating  topical 
effect  on  the  coats  of  the  stomach.  This  precipitation  is  partially 
obviated  by  the  gradual  formation  of  the  hydriodic  acid,  wliere 
there  is  water  present ;  but  the  use  of  strong  alcohol  as  the  solvent 
is  said  to  prevent  the  formation  of  this  acid.  Tincture  iodi,  Ph.  Br., 
contains  iodine  },  oz.  av.,  iodide  potassium  \  oz.  av.,  rectified  spirit 
1  pint  imp.  It  is  much  weaker  than  that  of  the  U.  S.  Pharma- 
copeia, and  more  nearly  resembles  the  compound  tincture.  Tinc- 
ture of  iodine  is  applied  to  the  skin  as  a  powerful  irritant  in  cuta- 
neous and  subcutaneous  inflammation.  In  treating  erj^sipelas,  and 
when  the  surface  to  be  treated  is  circumscribed,  it  is  applied  with  a 
camel-hair  brush. 


Tinctura  lodinii  Composita,^!.  S.  P.   {Compound  Tincture  of  Iodine.) 

To  make  Oj.    To  make  f  Jj. 

Take  of  Iodine  ^ss         gr.  xv. 

Iodide  of  potassium  5j  gss. 

Alcohol  Oj  ^j. 

Dissolve  the  iodine  and  iodide  of  po.tassium  in  the  alcohol. 

This  is  adapted  to  the  same  use  as  the  foregoing;  by  the  pres- 
ence of  the  iodide  of  potassium,  tiie  precipitation  of  iodine  on 
contact  with  aqueous  liquids  is  prevented.  It  is  weaker  than 
Lugol's  solution,  and  may  be  used  internally  in  doses  of  in.xv  to 

XXX. 

These  tinctures  are  included  under  the  general  head  TincMrcB^ 
U.  S.  P.,  while  the  following  is  placed  under  the  head  Liquores: — 
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Liquor  lodinii  Compositus,  XI.  S.  P.    {LugoVs  Solution.) 

To  make  Oj.      To  mnke  f 

Take  of  Iodine  Z^]  gi'-  xxijss. 

Iodide  of  potasskiin  ^iss        gr.  xlv. 

Distilled  water   Oj  f5j. 

Lnu'ol's  solution,  as  brigiiially  proiiosed,  contained  twenty  grains 
of  iodine,  and  forty  of  iodide  of  potassium,  to  f.\]  of  water;  the 
])resent  officinal  preparation  is  adjusted  to  the  proportions  con- 
venient for  a  pint,  and,  as  is  seen  above,  is  somewhat  stronger. 
The  liquor  iodi.  Ph.  Er.,  contains  iodine  twenty  grains,  iodide 
potassium  thirty  grains  to  the  fluidounce.    Dose,  "ix  to  xx. 

In  iodine  and  compound  iodine  ointments,  U.  S.  P.,  we  have 
nearly  the  same  proportions  as  in  the  tinctures,  substituting  lard 
for  alcohol  and  water.    {See  Extemporaneous  Preparations.) 

Soluble  Iodide  of  Starch. 

Take  of  Iodine  12  parts. 

Starch  .    . '  100  parts. 

Ether  20  parts. 

Dissolve  the  iodine  in  the  ether,  pour  the  solution  over  the  starch, 
triturate  till  the  ether  is  evaporated;  introduce  into  a  water-bath, 
and  continue  the  heat  for  half  an  hour  with  occasional  stirring. 
A  portion  of  the  iodine  vapor  has  escaped,  but  the  starch  which 
lias  now  become  soluble  will  be  combined  with  about  4  jDcr  cent, 
of  iodine. 

Syrup  of  Iodide  of  Starch. 

Take  of  Iodide  of  starch  25  parts. 

AVater   345  parts. 

Sugar   635  parts. 

Dissolve  the  iodide  in  the  water,  and  add  the  sugar. 
This  syrup  contains  one  part  of  iodine  in  a  thousand.    Dose,  a 
teaspoonful. 

Chlorides  of  Iodine.    I,C1.  IjClj. 

There  are  two  chlorides  of  iodine,  both  formed  by  the  absorption 
of  chlorine  by  dry  iodine.  When  the  iodine  is  in  excess,  a  liquid 
jirotochloride  is  the  result.  It  is  a  reddish  or  yellow  liquid,  of  an 
oily  consistence,  sharp  odor,  feebly  acid,  astringent  taste,  soluble  in 
water  and  alcoliol.  If  the  chlorine  is  added  in  excess,  a  yellow, 
solid,  crystallizable  tercliloride  is  formed  ;  it  fumes  in  the  air,  has 
an  acrid  odor,  and  is  soluble  in  water.  The  long-continued  action 
of  chlorine,  in  excess,  upon  iodine  results  in  the  formation  of 
hydrochloric  and  iodic  acids. 

Bromine  Preparations. 

BilUrn,    The  motlier-liquor  nftrr  tlie  crystalliziitioii  of  comnion  salt. 

Bi-oriiinutn.    Heavy,  very  volatile  liiiuid,  wp.  gr.  2. 'JO. 

Ammonii  Brotniilum,  Nli^Br.    White  gn\nular  suit,  gr.  ij  to  x. 

Brominii  Cliloridum,  IlrClg.    Very  ])owprl'ul  ciiustic,  etc  ;  fluid. 

Potnssii  bromiflum,  KHr.    AVhiie  ciibicnl  crystals.    Dosk,  pr.  v  to  x. 

Liquor ferri  bruvtidi.    Solution  of  bromide  with  excess  of  bromliie.    Do.sr,  irLv  to  x. 
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Brominium,  U.  S.  P.    Bromam^  Br.  Ph.    Bromine.  Br=80. 

Bromine  is  a  heavy,  liquid,  non-metallic  element,  of  a  red  color, 
stifling  odor,  and  acrid  taste;  very  volatile  and  fuming,  on  which 
account  it  is  generally  kept  in  bottles  uiider  a  stratum  of  water, 
soluble  in  ether  and  alcohol,  and  to  a  small  extent  in  water;  it 
precipitates  starch  of  an  orange  color.  Associated  with  iodine  in 
sea-water  and  numerous  mineral  springs,  it  is  largely  extracted 
from  bittern,  the  liquor  left  after  the  erj'Stallization  of  common 
salt,  whether  from  sea-water  or  from  certain  salt  springs.  The 
process  consists  in  passing  chlorine  gas  or  a  mixture  of  binoxide  of 
manganese  and  muriatic  acid,  which  liberates  chlorine,  into  the. 
bittern,  and  on  distillation  the  bromine  passes  over  below  the  boil- 
ing temperature.  At  the  salt  works  in  "Western  Pennsylvania, 
West  Virginia,  and  Ohio,  this  bittern  is  preserved  for  the  extrac- 
tion of  the  bromine,  and  the  American  bromine  pre[iared  there  is 
fully  equal  to  the  imported  article.  According  to  Prof  Chandler, 
the  product  for  the  year  1870  reached  120,000  pounds,  and  the 
price  has  been  constantly  depreciating  since  1867,  and  it  is  now 
sold  at  $3  00  to  $4  00. 

Care  should  be  taken  in  handling  bromine,  especially  in  warm 
weather,  or  near  a  fire;  it  boils  at  about  117°  F.,  liberating  stifling 
red  fumes,  which  have  the  sp.  gr.  5.39.  Few  vapors  are  so  corro- 
sive or  so  dangerous  to  those  ex[)0sed  to  their  inhalation. 

Bromine  has  been  prescribed  as  an  antiseptic  in  purifying  the 
atmosphere  of  hospitals  where  erysipelas,  gangrene,  scarlatina,  and 
smallpox  exist,  and  is  used  locally  in  some  of  these  diseases,  and 
internally  in  diphtheria,  and  in  cases  in  which  iodine  has  lost  its 
effect  from  habitual  use.  With  a  view  to  facilitate  its  employment 
Dr.  J.  Lawrence  Smith  has  proposed  the  following  solution: — 

Take  of  Bromine  A  troj-ounce. 

Bromide  of  potassium  160  grains. 

Distilled  water  Sufficient  to  make  fsiv. 

Dissolve  the  bromide  of  potassium  in  about  two  fluidounces  of 
water,  add  the  bromine,  agitate,  and  finally  add  the  remainder  of 
the  water.  It  should  be  kept  in  small  ground-stoppered  vials. 
The  dose  of  this  would  be  from  one  to  two  drops. 

Bittern,  as  obtained  from  the  salt  works,  is  a  heavy  liquid,  with- 
out color,  and  having  a  caustic  taste  and  highly  stimulating  pro- 
perties. Its  chief  medicinal  use  is  to  [iroduce  a  counter-irritant 
and  alterative  eftect,  and,  by  continued  rubbing  of  the  part,  a 
pustular  eruption.  It  is  a  useful  application  in  rheumatism  an'" 
in  glandular  swellings,  being  absorbed,  and  producing  the  alterative 
efiects  of  the  iodine  and  bromine  salts. 

Bibron's  Antidote  to  the  Poison  of  the  Batllcsnake. — This  combina- 
tion has  been  found  an  eflicient  antidote  in  a  number  of  cases  of 
poisoning  by  the  rattlesnake's  bite. 
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Mix  Iodide  of  potassium   Four  grains. 

CoiTosivo  chloride  of  mercury  .    .  Two  grains. 

Bromine   Five  drachms. 

Diluted  alcohol   Seven  liuidounces  and  a  half. 

Take  ten  drops  in  a  tablespoonful  of  bruudy,  repeated  as  required. 

Ammonii  Bromidum.  Bromide  of  Ammonium.  AniBr. 
U.  S.  P.,  Br.  Ph. 

Take  of  Bromine,  two  troyounces. 

Iron,  in  the  form  of  wire  cut  in  pieces,  a  troyounce. 
"Water  of  ammonia,  four  fluidounces  and  a  half. 
Distilled  water,  a  sufficient  quantity. 

Add  the  iron  and  then  the  bromine  to  half  a  pint  of  distilled 
■water  contained  in  a  two-pint  glass  flask,  loosely  cork  the  flask, 
and  agitate  until  there  is  no  odor  of  bromine  and  the  liquid  is  of 
a  greenish  color.  Mix  the  water  of  ammonia  with  half  a  pint  of 
distilled  water,  and  add  it  to  the  mixture  in  the  flask;  agitate  the 
mixture,  and  heat  by  a  water-bath  for  half  an  hour;  then  filter, 
and  when  the  liquid  has  all  passed,  wash  the  precipitate  on  the 
filter  with  boiling  distilled  water.  Evaporate  the  solution  in  a 
porcelain  capsule  until  a  jDelliele  begins  to  form,  then  stir  it  con- 
stantly Avith  a  glass  rod  at  a  moderate  heat  until  it  granulates. 

A  white  granular  salt,  becoming  brown  by  exposure  to  the  air, 
freely  soluble  in  water,  and  slightly  so  in  alcohol.  It  yields  a 
yellow  precipitate  with  nitrate  of  silver,  and  the  clear  liquid,  after 
the  precipitate  subsides,  gives  only  a  cloud  on  the  further  addition 
of  the  nitrate. 

Chloride  of  Bromine.  BrClj. 

This  compound  is  prepared  by  passing  a  stream  of  chlorine  gas 
through  bromine  in  a  freezing  mixture,  or  at  a  low  temperature. 
It  is  a  reddish  liquid,  very  fluid  and  volatile,  soluble  in  water,  and 
having  a  penetrating  odor  and  disagreeable  taste. 

It  has  been  used  externally  as  a  caustic,  in  combination  with 
chlorides  of  zinc,  antimony,  etc.,  and  internally  in  doses  of  a  frac- 
tion of  p.  drop,  as  a  powerful  stimulant  to  the  lymphatic  system. 

Iodine  forms  two  compounds  with  bromine,  but  they  are  little 
known,  and  not  used  in  medicine. 

Botassii  Bromidum,  U.  S.  P.,  Br.  Ph.  KBr  =  119.    {Bromide  of 

Potassium.) 

Bromide  of  potassium  is  obtained  by  similar  processes  to  iodide, 
substituting  an  equivalent  quantity  of  bromine  for  the  iodine.  It 
closely  resembles  the  iodide  in  most  of  its  properties,  and,  like  it, 
IS  an  anhydrous  salt.  It  is  believed  to  possess  similar  niedicinal 
properties  to  iodide,  acting  as  a  powerful  alterative,  adapted  to 
scrofulous  and  syphilitic  complaints  and  chronic  skin  diseases;  but 
Its  chief  use  is  in  cases  of  excessive  wakefulness,  "over- worked 
brain,"  as  a  remedy  in  epilepsy,  and  as  a  sedative  to  the  organs  of 
generation.  Dose,  10  to  60  grains  in  24  hours.  Elixir  of  Calisaya 
18  a  good  vehicle  to  disguise  its  taste. 
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Tests. — It  is  very  soluble  in  cold  water,  more  so  iu  hot,  slightly 
soluble  in  alcohol.  By  heat  it  decrepitates,  and  at  a  red  heat  fuses 
without  decomposition  or  loss  of  weight.  Its  aqueous  solution 
does  not  affect  the  color  of  litmus  or  turmeric,  and  is  not  precipi- 
tated by  chloride  of  barium.  When  mixed  with  starch  and  heated 
with  IISO^  it  becomes  yellow;  10  grains  of  it  require  14,28  grains  of 
nitrate  of  silver  for  complete  precipitation,  and  the  precijiitate 
formed  has  a  yellow  color.  If  iodine  is  present  it  will  be  shown 
by  adding  a  few  drops  of  chlorine  water  to  the  solution,  and  then 
introducing  starch-paper,  which  will  show  the  characteristic  blue 
color  caused  by  iodine. 

Monobromated  Camphor.    CjJIijBrO^  =  231. 

Thirteeii  ounces  of  camphor  in  small  pieces  are  taken,  and  as 
much  placed  in  the  neck  of  a  quart  retort  as  will  till  it;  the  re- 
mainder is  put  into  the  body  of  the  retort,  and  twelve  ounces  of 
bromine  are  added  in  portions  of  from  two  to  four  ounces  at  a 
time,  the  larger  portions  being  used  at  first.  The  neck  of  the  re- 
tort is  inclined  upwards,  so  that  any  liquid  which  condenses  therein 
will  flow  back  into  the  retort.  To  the  neck  of  the  retort  a  tube  is 
attached,  which  is  inserted  in  a  bottle  so  as  to  pass  just  below  the 
cork.  A  second  tube  is  bent  twice  at  right  angles  and  reaches 
nearly  to  the  bottom  of  the  bottle,  and  the  other  end  extends  into 
an  open  bottle  containing  eight  ounces  of  water  in  which  an  alkali 
is  dissolved  for  the  absorption  of  the  hydrobromic  acid. 

After  the  reaction  has  taken  place,  the  dark  oily  liquid  becomes 
paler,  and  the  monobromated  camphor  is  purified  by  crj'stallizing 
from  petroleum  benzine.  Further  i:)articulars  may  be  obtained  by 
consulting  a  j  iaper  by  Prof,  J.  M.  Maisch  in  Amer.  Joiirn.  of  Pharra. 
for  1872,  p.  337.  It  is  used  in  doses  of  one  or  two  grains,  frequently 
repeated,  in  cases  of  infantile  convulsions.  It  has  also  been  used  iu 
hysteria,  headache,  and  delirium  tremens. 

Bromide  of  Sodium.  ]SraBr=103. 

This  salt  is  prepared  from  bromide  of  ammonium  by  adding  an 
equivalent  quantity  of  caustic  soda  or  carbonate  of  sodium.  The 
solution  yiekls  on  evaporation  eight  molecules  of  the  anhj-drous 
salt;  at  low  temperatures  it  crystallizes  in  hexagonal  tables  con- 
taining two  molecules  of  water.  Its  dose  is  about  15  per  cent,  less 
than  that  of  bromide  of  potassium,  ranging  from  5  to  40  grains. 
Its  taste  is  that  of  common  salt. 

Liquor  Ferri  Bromidi. 

This  preparation  was  introduced  to  notice  by  Dr.  Gillespie,  of 
Freeport,  Armstrong  Co.,  Pa.,  who,  besides  being  a  practitioner  of 
medicine,  is  engaged  in  the  bromine  manufacture  in  connection 
with  the  salt  springs  near  that  place.  Di-.  G.  recommends  this  so- 
lution very  highly  as  a  tonic  alterative,  and  it  lias  been  successfully 
used  by  numerous  other  practitioners.    It  is  made  by  macerating 
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iron  filings  with  bromine  under  water  till  they  have  eoniLined, 
an  excess" of  bromine  being  used.  The  solution,  as  made  by  Dr. 
Gillespie,  is  given  in  the  dose  ^,v  to  x,  three  times  a  day,  increased 
to  "ixxv. 

Phosphorus,    P  =  31. 

Phosphorus  has,  ever  since  its  discovery  in  1669,  been  regarded 
as  a  substance  of  considerable  interest,  though  until  our  time  little 
used  in  the  arts,  and  to  meet  only  limited  and  unusual  indications 
in  medicine;  its  manufacture  has,  of  latter  years,  received  a  great 
impulse  from  its  use  in  the  odorless  matches  now  so  extensively  in- 
troduced. Phosphorus  exists  in  the  mineral,  vegetable,  and  animal 
kingdoms  variously  combined,  the  phosphates  of  calcium,  lead,  iron, 
copper,  and  manganese  being  its  principal  native  mineral  com- 
pounds. Phosphate  of  calcium,  potassium,  and  iron,  and  free  phos- 
phoric acid  are  extensively  dif}'used  in  plants,  and  from  these  sources 
it  is  furnished  as  a  constituent  of  animal  tissues.  The  bones  of  ani- 
mals contain  a  large  proportion  of  triphosphate  of  calcium,  Ca^PjO^j, 
and  are  used  for  the  preparation  of  phosphoric  acid  and  phosphorus. 
The  albuminous  and  fibrinous  tissues,  "proteine  compounds,"  and 
the  brain  contain  the  element  phosphorus,  though  in  minute  quan- 
tity and  in  an  uncertain  state  of  combination.  This  element,  as  is 
well  known,  is  a  constituent  in  animal  excrements,  and  especially 
in  urine;  it  is  diffused  in  the  air,  combined  Avith  hydrogen,  and  is 
a  very  important  ingredient  in  a  certain  class  of  manures. 

Preparation  and  Proj^erties. — Phosphorus  is  obtainable  from  bones, 
by  calcining,  treating  with  oil  of  vitriol,  then  subliming  with 
charcoal,  and  purified.  The  phosphorus  is  thus  collected,  and, 
being  cast  into  moulds,  is  found  in  commerce  nearly  colorless,  in 
translucent  or  white  cylinders,  having  a  peculiar,  almost  waxy 
consistence.  It  is  luminous  in  the  dark,  from  forming  phosphorous 
acid  (PO3),  and  is  kejat  under  whaler  to  prevent  gradual  oxidation, 
and  to  guard  against  accident  from  its  ready  inflammability.  When 
freshly  cut  it  has  an  odor  reminding  of  garlic,  but  this  is  overcome 
under  ordinary  conditions  by  the  odor  of  ozone  already  referred  to. 
It  should  be  handled  with  care,  and  not  intrusted  to  children,  who 
frequently  procure  it  for  experiment,  without  due  precaution.  Its 
sp.  gr.  is  1.8.  Melting  point,  110°  F.  It  is  soluble  in  ether,  oils, 
naphtha,  and  bisulphide  of  carbon,  but  not  in  Avater  or  alcohol. 
It  is  readily  powdered  by  fusion  in  a  vial  or  flask  of  moderately 
warm  water  or,  preferably,  diluted  alcohol,  and  shaking  up  as  it 
cools. 

Phosphorus,  when  taken  internally,  enters  the  circulation,  im- 
parts to  the  breath,  urine,  and  sweat  a  garlic  smell,  and  makes  these 
secretions  luminous  in  the  dark;  it  is  absorbed  by  the  skin,  and 
after  its  solution  in  a  fixed  oil  has  been  rubbed  upon  the  stomach 
all  the  exhalations  are  luminous. 

Although  possessed  of  very  energetic  properties,  phosphorus' is 
frequently  employed  internally.  In" small  doses  it  acts  as  a  stimu- 
lant, diuretic,  and  diaphoretic;  in  larger  doses,  one  grain  and  more, 
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as  a  corrosive  poison;  etlier  and  fixed  oils,  in  which  phosphorus  is 
soluble,  increase  and  hasten  its  action.  Externally,  in  the  form  of 
liniment,  it  has  been  employed  with  marked  success  in  severe 
rheumatism,  gout,  and  similar  afiections.  Great  caution  is  neces- 
sary^ in  its  use. 

Red  phosphorus  is  an  allotropic  variety  which  is  very  different 
from  tlie  foregoing  in  many  of  its  properties;  it  is  not  poisonous, 
but  may  be  administered  in  considerable  doses.  If  the. ordinary 
kind  is  kept  for  several  days  at  a  temperature  between  465°  to  480°, 
red  phosphorus  is  found  ^t  the  bottom  of  the  vessel,  while  the 
supernatant  mass  is  a  mixture  of  both  varieties,  from  which  the 
ordinary  kind  maj'  be  extracted  by  bisulphide  of  carbon. 

Red  phosphorus  is  much  less  inflammable,  fusible,  and  luminous 
than  the  ordinary  kind;  in  the  presence  of  moisture  and  oxygen 
it  is  gradually  -oxidized  to  an  acid  liquid,  but  without  phospho- 
rescence; after  having  been  so  oxidized,  it  appears  not  to  be  con- 
vertible into  the  translucent  or  ordinary  kind.  Phosphorus  dis- 
solved in  cod-liver  oil,  or  dissolved  in  ether  and  mixed  with  a  fixed 
oil,  is  not  unfrequently  prescribed  with  a  view  to  repair  the  waste 
of  nerve  tissue ;  the  dose  under  these  circumstances  may  be  one- 
thirtieth  of  a  grain.  A  pill  of  phosphorus  is  also  made,  preferably 
by  dipping  it  in  a  melted  fat,  and  afterwards  protecting  the  pills 
by  gelatine  or  other  suitable  coating;  but  great  care  is  necessary  in 
giving  so  powerful  a  remedy. 

Black  phosphorus  is  another  allotropic  variety,  sometimes  ob- 
tained by  the  repeated  distillation  of  the  ordinary  kind,  but  more 
recently  prepared  by  heating  phosphorus  with  a  minute  quantity 
of  mercury,  from  Avhicli  it  may  be  separated;  it  is  more  volatile 
than  normal  phosphorus,  and  is  insoluble  in  bisulphide  of  carbon. 

The  application  of  physiological  science  to  the  theory  and  pi-actice 
of  medicine  has  recently  given  rise  to  numerous  experiments  upon 
the  usefulness  of  phosphorous  compounds,  as  nutritive  tonics  de- 
signed to  remedy  abnormal  conditions  of  the  secretions,  and  to 
supply  the  elements  wasted  in  disease. 

The  late  Prof.  Samuel  Jackson,  of  the  Chair  of  Institutes  in  the 
University  of  Pennsj'lvania,  whose  progressive  ideas  have  had  con- 
siderable influence  upon  the  methods  of  practice  pursued  in  this 
country,  was  for  ten  or  fifteen  years  in  the  habit  of  prescribing  cer- 
tain preparations  containing  the  piiosphates  of  calcium,  iron,  sodium, 
and  potassium,  in  the  treatment  of  ansemic  and  other  low  forms  of 
disease.  The  popularity  reached  by  these  preparations  has  led  to 
the  extensive  introduction  of  other  remedies  prepared  on  the  same 
princii)le3,  and,  subsequently,  the  announcement  by  Dr.  J.  Francis 
Churchill,  of  Paris,  of  important  properties  in  the  hypophosphites, 
in  which  phosphorus  is  loosely  combined,  adapting  these  to  the 
treatment  of  phthisis,  has  led  to  their  wide  spread  employment. 
These  salts  are  described  under  the  heads  of  their  several  metallic, 
alkaline,  and  earthy  bases. 

Tests. — To  detect  impurities  in  phosphorus,  it  is  best  to  oxidize 
it  by  nitric  acid;  antimony  then  remains  undissolved,  while  arsenic, 
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lead,  bismuth,  c()i>per,  and  iron  may  be  detected  by  their  various 
tests;  arsenic  will  produce  a  yellow  precipitate  with  sulphuretted 
hydroii;en;  any  sulphur  present  has  been  converted  into  sulphuric 
acid,  with  wliicli  nitrate  of  baryta  causes  an  insoluble  precipitate. 
The  metals  are  left  behind  when  phosphorus  is  purified  by  dissolv- 
ino-  it  in  bisulphide  of  carbon;  sulphur  is  not  detected  in  this  way, 
but  if  pieces  of  phosphorus  are  just  covered  with  water,  sulphuretted 
hvdroo-en  will  be  emitted,  which  produces  a  black  color  with  acetate 
of  lead. 

Phosphorus  combines  in  four  proportions  with  oxygen: — 

Phosphoric  acid,  HP.,05  (three  modifications).     (See  Miner.il  Acids.) 
Phosphorous  acid,  HjP.iOj.    By  gradual  oxidation  of  pliospiiorus  in  the  atmosphere. 
Ilypophospliorous  acid,  PgO.    Uy  the  decomposition  of  tlie  phosphuret  of  an  alkaline 
earth  by  water. 

Pho.^phoric  oxide,  P^O.    By  the  oxidation  of  phosphorus  under  water. 

The  existence  of  the  last-named  compound  is  denied  by  some 
chemists,  who  assert  it  to  be  identical  with  amorphous  (red)  phos- 
phorus. 

Sulphur  and  its  Preparations. 

Sulphur.    Sublimed  sulphur.    Yellow  crystalline  powder.    Dose,  gr.  x  to  3  j- 

"      lotum  proBcipitatum.    A  light  and  very  fine  powder.  "  " 

Sulphuris  iodidum,  ISj.    Blackish  crystalline  masses,  used  in  ointment. 

Sulphur  Sublimatiim,  U.  S.  P.    S  =  32.    (Flowers  of  Sulphur, 

Sublimed.) 

Sulphur  is  a  very  abundant  substance  in  the  mineral  kingdom, 
existing  in  combination  with  the  metals,  as  sulphides  or  sulphurets 
und  sulphates.  Virgin  sulphur  is  a  native,  tolerably  pure  form, 
abundant  in  Kaples,  Sicily,  and  the  Roman  States,  from  whence  it 
is  imported.  By  fusion,  and  running  into  moulds,  roll  suljDhur  or 
rolled  brimstone  is  prepared,  while  flowers  of  sulphur  is  the  result 
of  subliming  and  condensing  it  in  suitable  chambers. 

Sulphur  has  a  characteristic  yellow  color,  sp.  gr.  1.98,  it  is  with- 
out taste  and  without  odor,  entirely  volatilized  by  heat,  and  com- 
bustible, burning  with  a  blue  color,  yielding  sulphurous  acid  gas 
(SOj),  which  is  a  powerful  disinfectant  and  bleaching  agent. 

Flowers  of  sulphur,  or  sublimed  sulphur,  is  a  crystalline  powder, 
of  a  harsh  and  gritty  character;  wholly  insoluble  in  water,  alcohol, 
and  ether;  soluble  in  oil  of  turpentine  with  the  aid  of  heat;  it  is 
the  form  of  sulphur  much  administered  as  an  alterative  and  laxative 
remedy  in  small  doses;  being  absorbed,  it  enters  the  circulation  and 
is  given  off  from  the  skin  as  sulphuretted  hydrogen.  Externallyv 
it  is  used  as  a  slight  stimulant  to  the  skin,  and  has  the  power  of 
destroying  the  acarus  scabiei,  or  itch  insect,  for  which  it  is  popu- 
larly known  as  a  remedy. 

Dose,  as  an  alterative,  gr.  x  to  5ss;  as  a  laxative,  5ss  to  3ij,  alone 
or  combined  with  bitartrate  of  potassium. 

Sulphur  Lotum.    ( Washed  Sulphur.)    U.  S.  P. 
This  is  prepared  by  sifting  the  sulphur  into  a  pan  containing 
water,  and  when  it  has  settled  to  the  bottom,  throwing  the  whole 
10 
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on  a  muslin  strainer  and  passing  clear  water  through  it  till  the 
washings  show  no  acid  reaction  with  litmus  paper,  then  dryimr 
and  keeping  in  close  bottles.  It  is  preferred  b}'^  some  physicians  as 
less  likely  to  produce  griping  when  administered. 

Sul-phur  Prcecipitatujn,  U.  S.  P.    {Milk  of  Suliohur^  Lac  Sidphuris.) 

Made  by  boiling  sulphur  and  lime  together  till  they  combine, 
forming  bisulphuret  and  hyposulphite  of  calcium,  then  adding 
muriatic  acid,  which  abstracts  the  calcium,  forming  chloride,  while 
the  sulphur  is  precipitated 'as  a  bulky,  light  powder.  This  has  ;i 
soft  and  very  fine  consistence,  a  grayish-yellow  color,  and  is  adapted 
to  suspending  in  liquids,  though  little  used  internally.  It  should 
be  completely  volatilized  by  heat.  Verj^  considerable  quantities 
are  consumed  in  the  preparation  of  hair  dressings,  in  which  it  is 
generally  combined  with  acetate  of  lead,  and,  by  supplying  the  de- 
ficiency of  sulphur  in  hair  which  has  become  white  or  gray,  aids  in 
restoring  its  color.    Dose,  the  same  as  the  foregoing. 

Sidphuris  lodidim.    SI  =158.3.    {Bisulphuret  of  Iodine.) 

Take  of  Iodine  5iv. 

Sulphur  Sj. 

Rub  the  iodine  and  sulphur  together  in  a  glass  or  porcelain 
mortar  till  they  are  thoroughly  mixed.  Put  the  mixture  into  a 
matrass,  close  the  orifice  loosely,  and  apply  a  gentle  heat  so  as  to 
darken  the  mass  without  melting  it.  When  the  color  has  become 
uniformly  dark  throughout,  increase  the  heat  so  as  to  melt  the 
iodide,  then  incline  the  matrass  in  different  directions,  in  order  to 
return  into  the  mass  the  portions  of  iodine  Avhich  may  have  con- 
densed on  the  inner  surface;  lastly,  allow  the  vessel  to  cool,  break 
it,  and  put  the  iodide  into  bottles,  which  are  to  be  well  stopped. 

A  suitable  vessel  for  a  small  operation  is  a  test-tube,  or  a  com- 
mon, cheap  bottle  should  be  selected  thin  at  the  bottom.  The 
iodide  is  in  grayish-black,  radiated  crj'stalliue  masses,  in  odor  re- 
minding of  iodine,  staining  the  skin  yellow,  soluble  in  60  parts  of 
glycerin;  insoluble  in  water,  but  decomposed  when  boiled  with  it. 
Two  equivalents  of  sulphur  are  combined  with  one  of  iodine,  so 
that  it  may  be  I'egarded  as  a  bisulphuret. 

Internally,  this  is  rarely  or  never  prescribed,  but  it  is  much  used 
in  the  form  of  ointment  applied  to  chronic  and  obstinate  skin 
diseases. 

Bisulphide  of  Carbon.  CS^. 

This  is  prepared  by  passing  vapor  of  sulphur  over  charcoal  heated 
to  redness  in  cast-iron  cylinders.  It  is  purified  by  repeated  wash- 
ings with  water,  digestion  on  quicklime  for  twenty-four  hours,  and 
distilling  it  into  a  vessel  containing  a  large  quantity  of  copper 
turnings.  Sp.  gr.  1.272.  When  used  internally  it  acts  as  a  dif- 
fusible'stimulaut.  It  is  largely  used  in  the  arts  as  a  solvent,  espe- 
cially for  fatty  bodies,  sulphur,  phosphorus,  bi'omine,  and  iodine. 
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CHAPTER  III. 

ON  THE  INORGANIC  ACIDS. 

All  the  inorganic  acids  employed  in  pharmacy  are  compounds 
rich  ill  oxygen,  with  the  exception  of  hydriodic,  hydrochloric, 
hydrobromic,  and  hydrosulphuric,  in  all  of  which  that  element  is 
wanting.  The  oxides  formerly  called  by  chemists  acids  are  now 
termed  anhydrides ;  the  name  acid  being  applied,  to  their  combina- 
tion with  water. 

Acids  usually  have  a  sour  taste,  change  the  blue  color  of  litmus 
to  red,  and  atfect  other  vegetable  colors  similarly;  with  alkalies, 
whether  vegetable  or  mineral,  they  form  neutral  salts  in  which  the 
properties  of  both  the  ingredients  are  measurably  lost,  while  new 
properties  are  acquired.  They  also  unite  with  the  proper  metals, 
forming  a  great  variety  of  valuable  compounds,  which  frequently 
exhibit  slightly  acid  reactions  and.  usually  retain  the  peculiarities 
of  the  metal  from  which  they  are  prepared,  modilied  by  the  nature 
of  the  acid  ingredient. 

The  names  of  the  mineral  acids  formed,  from  the  same  element 
vary  in  their  terminations  according  as  the  number  of  equivalents 
of  oxygen  they  contain  is  high  or  low:  thus,  sulphun'c  acid,  HSO^, 
suli)hurous  acid,  H^SO^,  Nitr'xc,  HNO,,  'Nitrous,  HlSTOg,  Phosphorfc, 
HjPOj,  PhosphoroMS,  H3PO3,  Hypoi:)hosphorous,  HjPOj,  the  degree 
of  acidification  being  marked  by  the  terminations  ic  and  ous,  and 
further  by  hypo,  which  indicates  the  acid  containing  less  oxygen 
than  that  to  which  its  name  allies  it,  or  per  or  hyper,  which  indi- 
cates a  higher  oxidation. 

The  strong  acids  act  upon  cork,  and  should  be  kept  in  ground- 
stoppered  bottles,  which,  as  made  of  extra  strength,  of  green  glass, 
are  called  acid  bottles.  Unless  the  stopper  and  neck  are  very  well 
ground  and  fitted  to  each  other,  they  require  to  be  cemented  or 
luted  together  to  prevent  the  escape  of  the  acid ;  this  may  be  done 
by  warming  the  stopper  in  the  flame  of  a  spirit  lamp,  and  inserting 
it  in  the  neck  of  the  bottle  till  the  two  surfaces  are  dried  and 
warmed,  then  coating  it  with  a  thin  stratum  of  melted  wax,  and 
inserting  it  securely  in  its  place,  and  tying  it  over  with  kid  or 
bladder.  The  more  common  mineral  acids  are  found  in  commerce 
of  three  qualities;  the  commonest  and  cheapest,  used  for  manu- 
facturing purposes,  the  medicinally  pure,  M.  P.,  and  the  chemically 
pure  C.  P.  The  use  of  the  latter  is  chiefly  in  analysis.  The  sjiecific 
gravity  furnishes  a  ready  means  of  testing  the  strength  of  the  liquid 
acids,  and  the  Pharmacoitoeia  indicates  this  with  precision  in  each 
case. 
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The  mineral  acids  generally  belong  to  the  class  of  tonics  with 
refrigerant  and  astringent  projierties.  Externally,  they  are  caustic, 
and  require  to  be  applied  with  care,  as  many  know  from  experience 
Avho  have  used  them,  nitric  acid  especially,  for  warts.  Nitric  acid  is 
also  used  as  an  alterative  in  syphilitic  and  other  forms  of  disease,  and 
uitro-muriatic  acid  for  its  effect  upon  the  liver  in  hepatic  diseases. 

Acids  are  apt  to  injure  the  teeth,  upon  which  they  also  produce 
a  very  unpleasant  and  characteristic  sensation.  To  obviate  this  in 
taking  them,  they  should  be  largely  diluted,  and  should  be  sucked 
through  a  small  glass  tube,  which  may  be  made  by  scratching  a 
piece  of  the  tube  sold  in  the  shops  with  a  tile;  this  enables  the 
operator  to  break  it  at  the  point  required,  and  then,  by  heating  the 
sharp  broken  edges  over  an  alcohol  or  gas  flame  till  the  glass  melts, 
a  rounded  edge  is  left. 

One  of  the  most  important  facts  in  connection  with  the  strong 
mineral  acids  is  their  occasional  use  accidentally,  or  for  suicide,  in 
poisonous  doses.  They  are  among  the  most  powerful  of  poisons, 
owing  to  their  corrosive  properties  producing  the  most  painful  and 
dangerous  symptoms.  The  best  antidotes  are  large  draughts  of 
alkaline  and  oily  liquids  ;  the  alkali  to  neutralize  the  acid,  and  the 
oil  to  obtund  its  action  upon  the  delicate  mucous  surfaces.  Fre- 
quently the  most  ready  resort  on  such  emergencies  is  soap,  which 
should  be  made  into  a  very  strong  solution  and  given  ad  libitum. 

Of  the  mineral  acids.,  the  following  are  used  in  medicine,  and, 
except  those  in  Italics,  are  officinal  in  the  U.  8.  Pharmacopoeia  of 
1870:— 

Syllabus  op  Mineral  Acids. 


Name. 


AciJ.  arseniosum  

"  boracicum  

"  carbonicum  

"  chromicum  

"  muriaticum  

"  "  dilutum  

"  nitricum  

"    nitrosum  ?iitricum  

"    nitricum  dilutum  

"  nitromuriaticum  

"  "  dilutum 

"  sulphurioum  

"  "          dilutum ... 

"  "  aroraat  

"  sulpluirosum  

"  pLospboricum  gbicialc. 

"  "  dilutum.. 

"  hydrobromicum  

"  hyihioflkim  

"  hydrosulphuric   

"  bypopliospliorous  

"  cblorobydrotyanicuiii... 

"  sulpboliydrocyauicum  .. 


Composition,  etc. 


ASjOg.    See    Preparations  of 
Arsenic. 

H3BOg-f2H20  crystals  

5  measures  CO2  to  1  water  (aq. 
nc.  carbonic.) 

CrOg  deep  red  crystals  

Gaseous  HCl-|-\vater  

in  f'^iv  diluted  acid  

21IN03'-f3II,0  

2HN03+3H;04-N,03  

^^iij  in  Oj  diluted  acid  

_^iij  nitric  to  ^^v  muriatic  

§j  in  f^iv  dilute  acid  

USD,.;  

^ij  in  fjXvj  dilute  acid  

-|-.AlcolioI,  cinnamon,  ginger... 

HjSOg  in  solution  

H3PO4  (vnriablc)  

§j  to  l5xij  water-|-HN03  9ij... 

HBr   

Liquid  HI-|- water  

Gaseous  ll.^S  in  solution  

lljPOg+Oaq  


Sp.  gr. 


1.479 


1.160 
1.038 
1.420 

1.068 


1.843 
1.082 

1.035 

l"056 

1.112 


Dose,  etc. 


gr.  X  to  5j  ? 


Caustic. 
n\  iij  to  V. 
nL  XV  to  XXX. 
tTLJ  to  iv. 
n^j  to  iv. 

tl\^  XV  to  XXX. 

m  iij  to  V. 

V\  XV  to  XXX. 

niJ  to  ij. 

tl\,  XV  to  XXX. 
V\  XV  to  XXX. 

Externally, 
gr.  ij  to  iij. 

1TL  XV  to  XXX. 
?  TTL  XV  to  XXX. 

(Test,  etc.) 

XV  to  XXX. 

Externally. 
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Acidiim  Cnrbonicum.    002=  44. 

This  acid  ordinarily  exists  as  a  gas,  tliougli  capable  of  being 
liquefied  and  even  reduced  to  a  solid  form  by  pressure.  It  is  an 
invariable  constituent  of  the  atmosphere,  being  exhaled  from  the 
lungs  of  animals  and  given  off  from  fermenting  saccharine  liquids 
and  from  the  combustion  of  carbonaceous  fuel.  It  is  artificially 
procured  by  the  decomposition  of  carbonates  by  any  of  the  strong 
acids;  chalk  and  marble  dust,  carbonates  of  calcium,  are  the  two 
principal  minerals  employed  for  the  purpose,  and  sulphuric  or  muri- 
atic acid  is  selected  for  cheapness  and  availability.  The  application 
of  heat  is  umiecessary,  the  gas  easily  escaping  with  effervescence. 
It  should  be  passed  through  a  vessel  of  water  to  deprive  it  of  any 
soluble  impurity.  This  gas  extinguishes  flame,  does  not  support 
animal  life,  and  is  distinguished  by  rendering  lime-water  turbid  in 
consequence  of  converting  the  hydrate  of  lime  in  solution  into  the 
insoluble  carbonate.  The  specific  gi-avity  of  this  gas  as  compared 
with  hydrogen  gives  its  combining  number  44,  compared  with 
atmospheric  air  it  is  1.529  (53  per  cent,  heavier  than  the  air). 
Cold  water  dissolves  rather  more  than  an  equal  volume  of  this  gas, 
and  the  solution  sparkles  when  decanted.  The  most  important 
uses  of  carbonic  acid  to  the  manufactui'ing  pharmacist  are  in 
the  preparation  of  the  bicarbonates  of  sodium  and  potassium  and 
of  carbonic-acid  water,  misnamed  soda  water. 

Aqua  Acidi  Carbonici,  U.  S.  P. 

This  solution  is  directed  to  be  made  by  throwing  into  a  receiver 
nearly  filled  with  water,  a  quantity  of  carbonic  acid  gas  equal  to 
five  times  the  bulk  of  the  water;  this  is  to  be  done  by  connecting 
the  fountain  with  a  generator  by  means  of  suitable  pipes  and  coup- 
lings. 

The  receiver,  which  is  called  a  fountain,  is  usually  made  of  cop- 
per lined  with  tin,  of  the  capacity  of  15  gallons.  A  majority  of 
pharmacists  purchase  the  carbonic-acid  water  from  the  regular 
manufacturers,  either  owning  or  hiring  the  fountains ;  but  those 
to  whom  the  sale  of  the  article  as  a  beverage  is  a  source  of  sufficient 
profit  to  justify  the  expense  frequently  have  apjxiratus  for  manu- 
facturing it  on  the  premises. 

In  the  first  edition  of  this  Avork  two  of  these  were  figured,  but  as 
they  are  described  in  the  illustrated  circulars  of  the  makers,  which 
are  immerous  and  accessil)le  to  all  who  wish  to  acquaint  themselves 
with  their  relative  advantages  and  prices,  I  omit  them  here  and 
insert  the  following  convenient  form  of  apparatus. 

Fig.  171  represents  a  French  gnsogene,  such  as  are  imported  of 
various  sizes,  from  one  quart  to  five  gallons  capacity. 

This  is  a  strong  glass  vessel  consisting  of  two  bulbs  joined  to- 
gether at  their  point  of  union  hy  a  tube  of  about  ludf  an  inch  bore 
extending  into  the  upper  one  to  near  the  top.  The  upper  bulb  is 
surmounted  by  a  metallic  cap,  on  to  which  is  screwed  a  draught 
pipe  witli  a  valve,  opened  by  pressing  with  the  thumb  upon  the 
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button  at  the  upper  extremity  of  a  rod;  attached  to  this  drauglit 
])ipe  is  a  long  ghtss  tube  of  small  diameter,  passing  through  the 
larger  tube,  occupying  the  central  space,  to  near  the  bottom  of  the 
apparatus.  The  object  of  this  mode  of  construction  is  to  permit 
the  charging  of  water,  placed  in  the  lower  bulb,  with  gas  gene- 
rated from  cai'bonated  alkali  and  acid  placed  in  the  upper  bulb, 
without  contaiiiinating  the  water  with  the  salts. 

Fig.  172  shows  a  section  of  the  upper  part,  with  the  mode  of  filling 
the  lower  bulb  with  water  by  a  long  funnel,  extending  through 
the  cap  and  neck  of  the  apparatus,  d,  into  the  large  tube,  /;  tliis 
obviously  prevents  any  portion  of  water  escaping  into  the  upper 
bulb;  the  lower  bulb  is  designed  to  be  filled  in  this  way  about 
three-fourths  full  of  cold  water. 


Fig.  171.  Fig.  172. 


Gasogene. 


Fig.  173  illustrates  the  ingenious  arrangement  for  introducing 
the  bicarb,  soda  and  tartaric  acid  (one  of  which  should  be  in  crys- 
tals partially  powdered)  into  the  upper  bulb ;  a  is  a  rod  with  a  me- 
tallic cone,  by  of  a  diameter  greater  than  the  glass  tube,/,  and  a 
leather  washer,  c,  which  is  thrust  into  the  tube  and  completely 
closes  it.  The  wide-mouth  funnel,  e,  is  introduced  into  the  cap  and 
neck  of  the  apparatus,  and  the  dry  salts,  mixed,  thrown  into  it; 
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these,  fiilling  over  the  cone,  6,  lodge  in  the  upper  bulb  ;  the  rod  and 
funnel  are  now  removed,  and  the  draught  pipe  screwed  on. 

By  tilting  the  apparatns  sonie  of  the  water  runs  through  the 
larger  tube  into  the  upper  bulb,  and  partially  dissolving  the  mixed 
powders,  sets  them  to  combining;  a  brisk  evolution  of  carbonic 
acid  ensues,  and,  by  shaking,  its  absorption  by  the  water  is  facili- 
tated. By  opening  the  valve  in  the  draught  pipe,  the  charged 
water,  by  its  own  elasticity  and  the  pressure  of  the  excess  of  gas,  is 
driven  up  the  narrow  tube  and  through  the  valve,  and  escapes. 
The  object  of  the  wire  coating  is  to  protect  from  injury  in  case  of 
explosion,  a  purpose  it  but  imperfectly  fills. 

The  water  introduced  may  be  flavored  witb  sj^rup,  or  it  may  be 
drawn  into  a  glass  containing  the  flavoring  ingredient.  The  ab- 
sorption of  the  gas  is  greatly  facilitated  by  the  refrigeration  of  the 
water,  and  by  frequently  shaking  in  up. 

This  apparatus  may  serve  the  purpose  of  pharmacists  wbo  do  not 
desire  to  dispense  carbonic-acid  water  as  a  beverage,  but  need  to 
keep  it  on  hand  for  prescription  purposes.  Gasogenes  are  chiefly 
imported  from  Paris,  and  sold  for  six  dollars  and  upwards.  The 
siphon  bottle  now  sold  by  many  manufacturers  of  mineral  waters 
is  an  admirable  substitute  for  the  gasogenes,  enabling  pharmacists 
to  dispense  carbonic-acid  water  i-n  small  quantities,  pure  and  with- 
out trouble  to  themselves. 

The  chief  use  of  carbonic-acid  water  in  prescription  is  for  dissolv- 
ing saline  substances  in  making  aperient  and  antacid  draughts,  for 
suspending  magnesia,  for  making  solutions  of  citrate  of  potassium, 
and  occasionally  by  itself  as  a  grateful  drink  to  allay  thirst  and 
lessen  nausea.  As  a  vehicle  for  magnesia  or  saline  cathartics,  eight 
fluidounces  are  usually  prescribed,  to  be  taken  at  once,  or  in  divided 
portions  frequently  repeated.  It  parts  with  the  gas  upon  exposure, 
and  should,  therefore,  be  used  as  soon  as  possible  after  the  cork  has 
been  drawn.  Sometimes,  when  prescribed  in  small  doses,  it  is  dis- 
pensed in  one-ounce  or  two-ounce  vials,  which  are  to  be  kept  cold 
and  securely  corked,  the  contents  of  each  being  taken  separately, 
directly  from  the  mouth  of  the  vial. 

The  chief  impurities  to  which  carbonic-acid  water  is  liable  are 
the  cai'bonates  of  copper  and  lead,  derived  from  the  fountain  and 
pipe  from  which  it  is  drawn.  These,  particularly  the  former,  render 
carbonic-acid  water  not  only  worthless,  but  injurious;  they  may  be 
detected  by  the  metallic  taste  they  impart  to  it,  by  the  addition  of 
ammonia,  which  gives  a  blue  tint  to  the  salts  of  copper,  and  by  the 
ferrocyanide  of  potassium,  which  gives  a  garnet-colored  precipitate, 
if  copper  is  present.  Iodide  of  potassium  indicates  the  presence  of 
lead  by  a  yellow  precipitate. 

Soda-water  coolers  and  si/rup  holders  are  necessary  to  all  who  dis- 
pense this  beverage.  One  of  the  forms  of  cooler  consists  of  a  coil 
of  half-inch  pipe  disposed  around  the  inside  of  a  circular  cedar  tub 
placed  under  the  counter;  the  pipe  is  terminated  by  a  small  air 
chamber,  in  which  any  excess  of  the  gas  is  allowed  to  collect,  so  as 
to  be  drawn  off  by  a  screw;  this  appendage  may  be  omitted  where 
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the  bore  of  the  pipe  exceeds  I  of  an  inch,  and  where  it  is  not  very 
long.  The  size  of  the  tub  and  length  of  the  pipe  may  be  regulated 
by  circumstances;  where  the  demand  for  the  water  is  constant  in 
hot  weather,  the  tub  should  hold  half  a  bushel  of  ice,  and  the  pipe 
be  at  least  fifty  feet  in  length.  An  objection  to  this  arrangement 
is  found  in  the  fact  that  the  portion  of  the  p)ipe  between  the  top  of 
the  tub  and  the  end  of  the  draught  pipe  is  not  refrigerated,  and 
the  water  it  contains  and  the  first  which  passes  through  it  are 
invariably  drawn  off  first  into  the  glass  This  is  obviated  by  tlie 
construction  of  coolers  upon  the  counter,  -which  may  or  may  not 
supersede  the  necessity  of  the  cooler  just  described. 

The  cooler  for  the  counter  may  combine  an  ornamental  vase  or 
box  and  draught  pipe  with  the  advantage  of  a  coil  surrounded  l)y 
ice.  Connected  with  this,  the  cooling  of  the  syrups,  also,  is  a  de- 
sideratum, and  many  years  ago  I  contrived  a  vase,  which  consists 
of  a  central,  oval  cylinder  of  galvanized  iron,  closed  at  the  lower 
end,  and  containing  a. coil  of  block-tin  pipe  thirty  feet  long,  coupled 
on  to  a  lead  pipe  communicating  with  the  copper  fountain  under- 
neath, and  is  terminated  by  a  draught  pipe  in  the  side  of  the  vase; 
this  central  C3dinder  holds  about  half  a  peck  of  broken  ice ;  outside 
of  this,  and  fitting  closely  against  it,  were  eight  syrup  cans  with  a 
plated  faucet  at  the  base  of  each,  arranged  as  closely  as  possible  to 
admit  of  their  being  conveniently  used,  and  all  proceeding  from  the 
part  of  the  vase  facing  behind  the  counter.  This  ice  cylinder  and 
series  of  cans  formed  a  perfect  circle  with  straight  sides,  and  over 
the  hole  a  tin  casing  fitted  accurately,  having  the  proper  external 
contour  to  form  a  graceful  vase,  and  the  intervening  space  between 
this  and  the  inside  cylinders  was  occupied  by  an  air-chamber, 
which  furnished  a  non-conducting  medium  between  the  ice  and  the 
external  warmth.  In  order  to  have  the  sj^rup  cans  movable  for  the 
i:)urpose  of  repairs,  the  faucets  were  all  on  a  line  corresponding  with 
the  floor  of  the  vase,  and  the  external  casing  had  scallops  cut  out 
at  its  bJise  corresponding  with  these  and  the  draught  pipe,  so  that 
the  whole  fitted  accurately  together,  and  could  be  taken  apart  at 
j)leasure. 

This  apparatus  was  well  adapted  to  an  establishment  where  the 
sale  was  limited  or  the  supply  of  ice  small.  It  was  of  too  little 
capacity  for  a  large  establishment,  requiring  to  be  too  frequently 
replenished  with  ice.  The  number  of  syrups  this  cooler  contained 
being  limited,  a  further  assortment  was  required  to  be  kept  in 
botttes,  or  in  a  separate  syrup  cooler. 

The  same  principle  has  since  been  carried  out  on  a  much  larger 
scale  in  coolers  of  a  great  variety  of  sizes  and  constructions,  which, 
beino-  well  protected  by  layers  of  non-conducting  material,  or  con- 
structed of  marble,  and  holding  a  large  quantity  of  ice,  require  re- 
plenishing only  once  or  twice  a  day  in  the  hottest  weather;  some  of 
these  have  twelve  syrup  cans  of  half  a  gallon  to  one  gallon  each, 
enough  for  a  full  assortment  of  syrups. 

The  inconvenience,  in  drawing  syrups  from  a  foucet,  of  a  drop 
collecting  at  the  tip  of  the  pipe  after  it  has  been  shut  ofi',  is  obvi- 
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ated  by  an  invention  of  Isaac  S.  Williams,  of  Philadelphia,  by 
which  a  flat  disk  of  metal  moves  with  the  lever  and  closes  the  end 
of  the  pipe  as  soon  as  the  flow  is  stopped;  by  this  contrivance  the 
intrusion  of  flies  and  ants  into  the  faucet  is  guarded  against.  An- 
other form  of  faucet  is  so  constructed  as  to  measure  the  quantity 
of  syrup,  delivering  just  enough  for  a  single  draught  each  time  it 
is  opened. 

Artificial  Mineral  Watei^s. 

Some  pharmacists,  who  dispense  largely  carbonic-acid  water, 
connect  with  this  branch  of  their  business  the  following,  whicli 
they  draw  from  separate  draught  pipes  connected  with  fomitains 
in  the  cellar,  or,  as  in  the  case  of  Saratoga  water  according  to  the 
following  formulas,  they  add  the  pure  salts  and  the  pure  carbonic- 
acid  water  in  the  glass: — 

Artifi,cial  Saratoga  Water. 

Mix  Chloride  of  sodium  

"  magnesium,  solutiou*   fgij. 

Bicarbonate  of  sodium   3j. 

Solution  of  iodine  (Lugol's)   f oSS. 

Tinctm'e  of  chloride  of  iron   f  3ss. 

Carbonic-acid  water    .    .    .•   Ojss. 

Filter.  Into  a  Oj  tumbler  introduce  f  sj  of  the  mixture,  fill  it  up 
with  carbonic-acid  water,  and  drink  immediately. 

Artificial  Kissingen  Water.\ 
Chloride  of  potassium  .    2.20  Sulphate    of  calcium    .  3. 


"       of  sodium  .  .44.70  Phosphate  of      "        .  .04 

Bromide  of  sodium  .  .  .64  Carbonate  of      "        .  8.14 

isitrate  of     "  .  .  .07  "        of  iron.    .    .  .24 

Chloride  of  lithium  .  .  .15  Silicic  acid  10 

"       of  magnesium .  2.34  Ammonia   007 

Sulphate  of       "  ,  4.50  Water   Oj 

Carbonate  of     "  .  .13 


Acidum  JBoracicum.  {BoracicAcid.  113363=  62.) 
For  medicinal  purposes  this  acid  is  prepai-ed  from  borax.  Mits- 
cherlich  recommends  the  following  process:  Four  parts  of  borax 
are  dissolved  in  ten  parts  of  boiling  water,  and  decomposed  by  two 
mid  a  half  parts  of  strong  muriatic  acid;  on  cooling,  hydrated  bo- 
racic  acid  separates  in  shining  scaly  crystals,  which  are  purified  by 
rocrystallization. 

Muriatic  acid  is  preferable  to  sulphuric  acid  for  its  extraction, 
because  the  boracic  acid  can  be  easily  purified  from  the  former  acid 
adhering  to  it,  while  sulphuric  acid  can  oidy  be  entirely  expelled 
by  exposing  the  product  to  a  strong  heat,  or  by  precipitating  the 
hot  solution  with  a  suflicient  quantity  of  nitrate  of  baryta. 

The  acid  is  free  of  odor,  has  a  bitter  taste,  dissolves  in  20  parts 
of  cold  water  and  5  parts  of  alcohol.    It  reddens  litmus,  its  weak 


*  Cnmmcrcinl  mnrintii;  iicid  snfnrntcfl  wifb  mngnosia. 
t  For  utliur  Ibriiiiiliis  see  rhannacwl  lor  1H70,  p.  IG'J. 
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Bolution.  giving  a  brownish  wine  red,  and  imparts  to  curcuma 
paper  a  peculiar  brown  color.  On  boiling  the  solution  much  acid 
evaporates  with  the  aqueous  vapor;  its  alcoholic  solution  burns 
with  a  green  flame. 

Impurities  which  it  may  contain  are  detected  by  alcohol,  which 
leaves  most  of  them  behind;  sulphuretted  hydrogen,  if  metallic 
salts  are  present;  chloride  of  barium,  if  sulphuric  acid,  and  nitrate 
of  silver,  if  muriatic  acid  is  present.  The  salts  of  boracic  acid  are 
all  soluble,  and  are  decomposed  in  solution  by  most  acids. 

Boracic  acid  is  classified  as  a  sedative;  it  is  not  much  used  in 
medicine,  except  in  combination  with  soda,  as  borax,  and  with  bi- 
tartrate  of  potassium,  which  it  renders  soluble.  (See  Potassii  et 
Boracis  Tartras.) 

Acidum  Chromicum.  {Chromic  Acid.  Gvf)^  —  50.75.)  U.  S.  P. 
Prep. — To  100  parts,  by  measure,  of  cold  saturated  solution  of 
bichromate  of  potassium,  150  parts  of  pure  sulphuric  acid  are  added 
and  allowed  to  remain  till  cool ;  the  sulphuric  acid  unites  with  the 
potassa,  and  the  chromic  acid  crystallizes  in  deep  red  needles — very 
soluble  and  deliquescent.  It  is  a  powerful  oxidizing  and  bleaching 
agent,  and  acts  as  a  solvent  of  organic  matter.  In  medicines  its 
chief  use  is  a  caustic  application,  which,  it  is  said,  is  less  painful 
than  most  others,  and,  when  rightly  managed,  does  not  spread  be- 
yond the  prescribed  limits,  and  so  soon  as  its  corrosive  operation  is 
finished  passes  into  the  state  of  inert  pulverulent  sesquioxide ; 
diluted  with  two  parts  of  water,  it  has  been  used  with  success  as 
an  injection  in  uterine  hemorrhage.  "When  heated  to  a  tempera- 
ture between  356°  and  374°  it  melts  into  a  reddish-brown  liquid, 
which,  on  cooling,  becomes  a  red,  opaque,  brittle  mass.  If  a  few 
drops  of  alcohol  are  allowed  to  fall  on  a  small  portion  of  the  acid, 
a  vigorous  action  takes  place,  attended  with  an  increase  in  bulk, 
and  the  liquid  formed  becomes  yellowish-brown. 

Acidum  Muriaticum.  [Hydrochloric  or  Chlorohydric Acid.  HCl = 36.5.) 

Prepared  by  the  action  of  sulphuric  acid  and  water  on  chloride 
of  sodium  (common  salt);  bisulphate  of  sodium  and  hydrochloric 
acid  are  formed;  the  latter  gas  is  distilled  over,  the  process  being 
conducted  in  a  retort  or  flask,  connected  with  a  receiver  containing 
water,  Avhich  absorbs  it  rapidly  in  proportion  as  it  is  refrigerated. 
A  colorless  or  slightly  yellow  transparent  liquid,  giving  off  white 
acid  fumes  on  exposure  to  the  air.  The  sp.  gr.  of  the  medicinal  acid 
is  1.16,  which  contains  31.8  per  cent,  of  real  acid. 

jRationale. — In  the  reaction  two  equivalents  of  chloride  of  so- 
dium and  one  of  sulphuric  acid  are  used,  and  the  hydrogen  of 
the  sulphuric  acid  is  replaced  by  the  sodium  of  the  chloride  of 
sodium,  sulphate  of  sodium  and  hydrochloric  acid  being  the  result: 
2XaCl  +  II.,SO^  =  2IIC1  4-  Na^SO,.  Or,  an  equivalent  of  each  being 
used,  one-half  the  quantity  of  hydrochloric  acid  is  obtained,  and 
the  acid  sulphate  of  sodium  :  KaCl  +  IT.SO,  =  TICl  -f  NallSO,. 
Only  one-half  of  the  hydrogen  in  each  molecule  of  sulphuric  acid 
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is  here  replaced  by  sodium,  and  tliis,  combining  with  the  one 
equivalent  of  chlorine  of  the  chloride  of  sodium,  forms  one  equiva- 
lent of  muriatic  acid. 

2'csts. — It  should  not  dissolve  gold  leaf,  as  shown  by  the  acid 
after  dio-esting  with  it  giving  no  precipitate  with  protochloride  of 
tin.  The  absence  of  metallic  and  saline  impurities  is  shown  by  its 
being  entirely  volatile,  and  yielding  no  precipitate  with  chloride 
of  barium,  hydrosulphuric  acid,  or  ammonia  ii]  excess. 

Reactions. — Muriatic  acid  may  be  recognized  by  the  evolution  of 
chlorine  on  treating  a  muriate  with  HSO^  and  MnO^;  by  the 
white  precipitate  occasioned  by  a  soluble  lead  salt  which  is  insolu- 
ble in  ammonia  and  acids  but  soluble  in  much  hot  water;  b}'  the 
white  precipitate  produced  in  proto-salts  of  mercury,  which  are 
rendered  black  by  ammonia,  which  dissolves  very  slowly  in  boil- 
ing muriatic  or  nitric  acids,  but  readily  in  chlorine  water  and  in 
aqua  regia;  by  the  white  precipitate  with  nitrate  of  silver,  which 
acquires  a  dark,  ultimately  black  color  in  the  sunlight,  and  is  in- 
soluble in  nitric  acid,  but  readily  soluble  in  ammonia. 

Acidum  Muriaticum  Dilutum,  TJ.  S.  P. 

Take  of  Muriatic  acid  4  troyounces. 

Distilled  water  A  sufficient  quantity. 

Mix  the  acid,  in  a  glass  vessel,  with  sufficient  distilled  water  to 
make  the  diluted  acid  measure  a  pint. 

The  specific  gravity  is  1.038.  By  the  early  editions  of  the  Fhar- 
macopoeia  fluid  measure  was  designated  instead  of  weight,  so  that  the 
strength  of  the  resulting  diluted  acid  was  dependent  upon  the  weight 
of  the  strong  acid  employed;  by  directing  the  weighing  of  the 
strong  acid  any  deficiency  in  its  specific  gravity  is  compensated  by 
an  increase  of  quantity,  so  that  the  resulting  diluted  acid  cannot 
vary  widely  from  the  standard.  Its  dose,  as  a  tonic,  is  from  15  to 
40  minims,  largely  diluted. 

Acidum  Hydrochloricum  Dilutum,  Ph.  Br. 

Take  of  Hydrochloric  acid  8  fluidounces  (Imp.). 

Distilled  water  A  sufficiency. 

Dilute  the  acid  with  16  ounces  of  the  water,  then  add  more 
water  so  that  at  the  temperature  of  60°  F.  it  shall  measure  26|- 
fluidounces,  or  mix  3060  grains  of  the  acid  with  sufficient  water  to 
measure  one  pint;  the  specific  gravity  of  this  is  1.052;  six  flui- 
di-achms  contain  one  equivalent  of  36.5  grains  of  hydrochloric  acid, 
HCl.  Its  strength,  compared  with  the  diluted  muriatic  acid  of  the 
U.  S.  P.,  is  as  51  to  32.  Its  dose  is  from  10  to  30  minims,  largely 
diluted. 

Acidum  Nitricum,  U.  S.  P.    {Nitric  Acid.    m^'^O,  +  SII^O  =  90.) 

_  Prepared  by  the  action  of  sulphuric  acid  upon  nitrate  of  potas- 
sium (saltpetre)  in  a  glass  retort,  when,  on  the  application  of  heat, 
nitric  acid  and  sulphate  of  potassium  are  formed.  The  acid,  being 
volatile,  is  distilled  over  by  the  ap[tlication  of  heat.    It  is  a  color- 
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less,  transparent  liquid,  with  powerfully  aci'id  odor,  and  is  exceed- 
ino-ly  corrosive,  staining  the  skiu  yellow.  The  strongest  acid,  con- 
taining one  equivalent  of  watei",  Las  the  specific  gravity  1.521;  but, 
owing  to  the  presence  of  water  in  the  ingredients  used  in  its  pre- 
paration, and  its  n:iixing  readily  in  all  projiortions  with  water,  it 
is  usually  weaker,  and  has  its  specific  gravity  reduced  in  propoi-tion 
to  its  dilution.  In  the  Fharmaeopceia  of  1840  the  officinal  strength 
was  1.5,  but  it  has  been  changed  in  the  more  recent  editions^  to 
1.42,  as  stated  in  the  Syllabus,  the  object  being  to  adapt  it  more 
nearly  to  the  usual  strength  of  the  commercial  article,  and  to 
establish  a  standard  easily  attained.  The  portion  added  to  water 
in  making  the  diluted  acid  was  changed  to  correspond,  and  in  the 
last  edition,  by  the  substitution  of  weight  for  measurement  in 
designating  the  quantity,  greater  uniformity  was  secured. 

If  nitric  acid  of  a  higher  specific  gravity  than  1.42  be  distilled,  a 
stronger  acid  passes  over  first,  and  the  boiling  point  of  the  residue 
in  the  retort  gradually  rises  to  253°,  when  the  ofiicinal  acid  of  1.42 
is  distilled.  An  acid  lighter  than  1.42  also  boils  at  a  lower  tem- 
perature, distilling  a  still  weaker  acid,  the  boiling  point  gradually 
rising  to  253°,  when  it  remains  stationary  ;  the  officinal  acid  now 
distils,  containing  60  per  cent.  Hl^Oj,  and  40  per  cent.  H^O. 

Raiionale. — The  formation  of  nitric  acid  in  heating  equal  weights 
of  nitrate  of  potassium  and  sulphuric  acid,  is  thus  explained  in  ac- 
cordance with  the  views  of  modern  chemists. 

KFOj  4-  HSO,  =  KSO,  -I-  11^^03. 

If  half  the  quantity  of  sulphuric  acid  is  taken,  the  neutral  sul- 
phate of  potassium,  which  is  hard  and  only  slightly  soluble,  and 
hence  difficult  to  remove  from  the  retort,  is  the  residuum.  The 
formula  would  be  as  follows : — 

2KITO3  -f  HSO,  =  K^SO,  +  2imo,. 

Tests. — The  principal  impurities  are,  nitrous  acid,  which  is  shown 
by  a  red  color;  sulphuric  acid,  which  may  be  detected  b}^  adding 
to  the  diluted  acid  a  solution  of  chloride  of  barium;  and  chlorine 
or  muriatic  acid,  which  would  occasion  a  white  precipitate  with 
nitrate  of  silver. 

Reactions. — Nitric  acid  is  remarkable  for  furnishing  salts  which 
are  invariably  soluble,  except  some  basic  salts,  of- which  the  officinal 
subnitrate  of  bismuth  is  an  example. 

Cvanide  of  potassium,  mixed  with  a  nitrate  and  heated  on  pla- 
tinum foil,  causes  detonation  and  ignition. 

Copper  filings,  if  mixed  with  a  nitrate,  will  cause  the  evolution 
of  red  nitrous  acid  fumes  after  the  addition  of  concentrated  sul- 
phuric acid. 

The  solution  of  a  nitrate,  to  which  concentrated  sulphuric  acid 
has  been  added,  and  afterwards  a  crystal  of  protosulphate  of  iron, 
acquires  a  deep  brown  color  around  the  crystal,  which  disappears 
on  acritation  or  on  heating.  Added  to  morphia  or  one  of  its  salts, 
nitriic  acid  strikes  a  blood-red  color,  which  changes  to  yellow ;  a 
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reaction  which  may  also  be  produced  hy  heating  a  nitrate  in  a  test- 
tube  with  a  drop  of  sulphuric  acid,  and  then  adding  niorpliia;  the 
same  eliect  is  produced  by  bruciu  and  commercial  stryclinia. 

Acidum  Nitricum  Dilutum,  U.  S.  P. 

Take  of  Xitric  acid,  three  troyouuces. 

Distilled  water,  a  sufficient  quantity. 

Mix  the  acid  in  a  glass  vessel  with  sufiicient  distilled  water  to 
make  the  diluted  acid  measure  a  pint. 

The  specific  gravity  of  this  is  1.068.  Dose,  15  to  40  minims, 
largely  diluted. 

Acidum  Nitricum  Dilutum,  Pli.  Br. 

Take  of  Nitric  acid,  six  fluidouuees. 

Distilled  water,  a  sufficient  quantity. 

Dilute  the  acid  with  24  fluidounces  of  the  water,  then  add  more 
water  so  that  at  the  temperature  of  60°  F.  it  shall  measure  31  fluid- 
ounces  (imperial);  or  take  of  nitric  acid  2400  grains  to  sufficient 
water  to  make  a  pint. 

The  specific  gravity  of  this  acid  is  1.101.  Dose,  10  to  30  minims, 
largely  diluted. 

Nitrous  acid  (though,  correctly  speaking,  the  name  is  applied 
to  a  red-colored  gas,  having  the  composition  HJSrOj,  formed  when- 
ever binoxide  of  nitrogen,  NO,  escapes  into  the  air)  is  commonly 
understood  in  trade  to  apply  to  fuming  red-colored  nitric  acid,  such 
as  passes  over  chiefly  at  the  commencement  and  close  of  the  process 
of  distilling  nitrate  of  potassium  with  sulphuric  acid,  as  above. 
This  kiud  of  nitric  acid  contains  nitrous  acid  fumes,  which  the 
manufacturers  usually  separate  from  the  acid  of  commerce  by  boil- 
ing, thus  rendering  it  colorless.  The  best  and  most  distinctive 
name  for  the  article  under  consideration  is  nitroso-nitric  acid.  Its 
chief  use  to  the  apothecary  is  in  making  Hope's  camphor  mixture, 
which  is  elsewhere  spoken  of  as  having  peculiar  value  when  made 
with  this  form  of  acid.  As  the  preparation  of  nitric  and  nitroso- 
nitric  acid  may  often  be  desirable  to  the  physician  or  apothecary, 
and  as  it  is  an  easy  and  instructive  experiment  to  the  tyro,  a  de- 
scription of  the  process,  as  practised  in  a  small  way,  is  appended. 

_A  retort  and  receiver,  such  as  are  figured  in  Chapter  I.,  Fig,  146, 
will  answer  the  purpose.  If  the  receiver  is  well  refrigerated,  there 
will  be  no  difficulty  in  collecting  the  acid ;  no  luting  of  any  kind 
is  used.  ISTitratc  of  potassium,  with  half  its  weight  of  oil  of  vitriol 
(one  equivalent  of  each),  is  now  distilled  ;  at  about  250°  the  acid 
commences  to  pass  over,  afterwards  the  heat  is  increased,  when  the 
apparatus  becomes  filled  with  red  fumes,  which  are  absorbed  by  the 
nitric  acid  in  the  receiver,  and  with  oxygen,  which  escapes;  when 
the  acid  ceases  to  come  over,  the  process  is  completed. 

On  first  decomposing  the  nitre,  the  8uli)huric  acid  unites  with 
one-lialf  of  the  potassium,  to  form  bisulphate  of  potassium,  which, 
above  400°,  acts  on  the  other  half  of  the  nitre,  setting  nitric  acid 
free,  which  is  decomposed  into  nitrous  acid  and  oxygen. 
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The  red  fuming  acid  should  be  put  away  for  use  in  glass-stop- 
pered bottles  ;  if  tlie  colorless  NO3  is  preferred,  it  is  heated  or  ex- 
posed to  the  ail',  to  allow  of  the  escape  of  the  nitrous  fumes. 

An  extemporaneous  process  for  the  production  of  nitrous  fumes 
in  nitric  acid  is  to  drop,  into  a  vial  containing  it,  a  few  chips  of 
some  pure  kind  of  wood  ;  on  this,  part  of  the  HKOj  will  act,  pro- 
ducing oxidation  of  the  ligneous  matter,  and  liberating  red  fumes. 
This  process  is  only  suggested  where  the  last  is  impracticable. 

When  free  nitrous  acid  is  mixed  with  a  considerable  quantity  of 
water,  it  is  instantly  resolved  into  nitric  acid,  which  unites  with 
the  water,  and  binoxide  of  nitrogen  escapes  with  effervescence,  but 
this  change  does  not  occur  in  the  presence  of  nitric  acid,  for  which 
uitrous  acid  has  a  strong  affinity. 

Acidum  JVitromimaiicum,  U.  S.  P.    {Aqua  Rcgia.) 

Take  of  Nitric  acid,  tliree  troyounces. 

Miu'iatic  acid,  five  troyouaces. 

Mix  them  in  a  glass  vessel,  and,  when  effervescence  has  ceased, 
keep  the  product  in  a  well-stoppered  bottle,  in  a  cool  place,  pro- 
tected from  the  light. 

This  forms  a  deep  yellow,  corrosive,  fuming  liquid,  containing 
chlorine  and  nitric  oxide  in  an  unknown  state  of  combination. 
The  acid  dissolves  gold,  from  the  free  chlorine  present.  It  should 
be  made  in  small  quantities  as  required,  care  being  taken,  in  dis- 
pensing it,  to  allow  the  effervescence  to  cease  before  securing  the 
stopper  in  the  bottle. 

Acidum  Nitromuriaticum  Dilutum,  U.  S.  P. 

Take  of  Nitric  acid,  a  troyounce  and  a  lialf. 

Jiluriatic  acid,,  two  troyounces  and  a  half. 
Distilled  water,  a  sufficient  quantity. 

Mix  the  acids  in  a  well-stopped  bottle  having  the  capacity  of  a 
pint.  Shake  them  together  occasionally  during  twenty-four  hours, 
and  then  add  sufficient  distilled  water  to  make  the  diluted  acid 
measure  a  pint.  Lastly,'  keep  it  in  a  cool  place,  protected  from  the 
light. 

This  diluted  acid  is  a  new  officinal  and  a  convenient  and  long- 
needed  preparation  for  the  practitioner.  The  eminent  usefulness 
of  nitromuriatic  acid  as  a  tonic  and  stimulant  to  the  liver  makes 
it  important  that  a  preparation  of  convenient  strength  for  use 
should  be  provided  by  the  pharmacist.  The  chlorine  and  nitric 
oxide  eliminated  from  the  strong  acid  are  fully  retained  in  solution 
in  the  water  here  added  to  them.  The  dose  is  from  15  to  30  drops, 
which  should  be  administered  in  a  considerable  quantity  of  sugar 
and  water,  preferably  sucked  through  a  glass  tube  so  as  not  to  affect 
the  teeth. 

Acidum  Sulphuricum,  U.  S.  P.  {Oil  of  Vitriol,  Suljyhuric  Acid,  H^SO,.) 

Made  by  burning  sulphur  and  nitrate  of  potassa  together  in 
leaden  chambers.    Sulphur,  when  burned,  forms  sulphurous  acid 
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(SO,),  which,  ill  contact,  in  the  form  of  vapor,  with  nitrons  acid 
fron'i  the  bnrniiig  nitre,  and  water,  becomes  more  highly  oxidized 
into  snlpliuric  acid,  IISO^. 

It  is  an  oily-looking,  very  heavy  liquid  (sp.  gr.  1.843),  without 
color  when  pure,  having  no  odor,  but  an  intensely  acid  caustic  taste. 
It  becomes  darkened  in  color  by  contact  with  vegetable  substances, 
which  it  chars  by  abstracting  from  them  the  elements,  of  water. 
When  mixed  with  water,  it  readily  combines  with  it,  disengaging 
heat ;  its  strong  affinity  for  water  is  one  of  its  useful  properties. 
When  largely  diluted  with  water,  it  is  apt  to  deposit  a  white  pre- 
cipitate of  sulphate  of  lead  derived  from  the  leaden  vessel  used  in 
concentrating  it.  It  unites  with  alkalies  and  alkaline  earths,  and 
separates  all  other  acids  more  or  less  completely  from  their  com- 
binations with  these. 

Reactions. — It  is  easy  to  determine  the  nature  of  this  acid,  whether 
free  or  in  combination  ;  its  characteristic  reaction  is  a  white  pre- 
cipitate with  all  soluble  salts  of  barium,  which  is  insoluble  in  water, 
in  acids,  and  alkalies. 

Impurities. — Sulphate  of  lead  is  apt  to  be  present  in  sulphuric 
acid,  and  may  be  detected  and  separated  by  dilution  with  an  equal 
bulk  of  water,  which  will  separate  it  as  a  white  cloud.  Arsenic  is 
an  occasional  impurity,  which  may  be  detected  by  sulphuretted 
hydrogen,  giving  a  yellow  precipitate  when  passed  through  it. 
Arsenic,  if  present  in  sulphuric  acid,  may  be  removed  by  adding 
some  muriatic  acid,  and  heating,  when,  by  double  decomposition, 
water  and  chloride  of  arsenic  are  formed,  the  latter  readily  volatil- 
izing ;  it  is  necessary  to  evaporate  the  excess  of  water  from  the  acid 
afterwards  (Buchner's  method).  To  avoid  this,  Loewe  proposed  to 
add  chloride  of  sodium  to  the  heated  acid  gradually,  as  long  as 
arsenical  vapors  are  emitted ;  the  sulphuric  acid  will  be  contami- 
nated with  a  little  sulphate  of  soda,  which,  however,  does  not 
render  it  unfit  for  any  ordinary  purpose. 

Medical  Properties. — It  is  only  prescribed  internally  in  one  of  the 
officinal  diluted  forms  which  follow,  though  occasionally  the  strong 
acid  is  used  in  ointments.  It  is  a  powei'ful  tonic,  an  antiseptic, 
and  a  refrigerant,  and,  externally,  is  used  as  a  caustic,  though 
rather  unsuited  lor  that  use. 

Acidum  Sulphuricum  Dilutum,  U.  S.  P. 

Take  of  Sulphuric  acid,  two  troyounces. 

Distilled  water,  a  sufficient  quantity. 

Add  the  acid  gradually  to  fourteen  fluidounces  of  distilled  water, 
and  mix  them;  after  twenty-four  hours  filter  through  paper  and 
pass  sufficient  distilled  water  through  the  filter  to  make  the  diluted 
acid  nioaaure  a  pint.  The  specific  gravity  of  this  is  1.082.  The 
white  precijntate  at  first  formed,  on  mixing  with  water  (sulphate 
of  lead),  will  be  separated  on  the  filter,  leaving  the  pure  diluted 
acid.    Its  dose  is  from  15  to  40  minims,  freely  diluted. 
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Acidum  Sidphuricum  Aromaticum,  U.  S.  P.    {Elixir  of  Vitriol.) 

Takci  of  Sulphuric  acid,  six  troyouuces. 

Ginger,  in  coarse  powder,  a  troyounce. 

Cinnamon,  in  coarse  powder,  a  troyounce  and  a  half. 

Alcohol,  a  suflicient  quantity  to  make  two  pints. 

Add  tlie  acid  gradually  to  Oj  alcohol,  and  allow  the  liquor  to 
cool.  Mix  the  ginger  and  cinnamon,  and,  having  put  them  into  a 
percolator,  pour  alcohol  gradually  upon  them  until  a  pint  of  tinc- 
ture is  obtained.    Lastlj^,  mix  the  diluted  acid  and  the  tincture. 

Formerly,  the  tincture  was  made  by  treating  the  powdered  aro- 
matica  directly  with  the  mixed  alcohol  and  acid.  The  present 
process  is  an  improvement,  giving  a  clearer  and  more  elegant  tinc- 
ture, though  still  liable  to  precipitate  an  apotheinelike  deposit. 
Elixir  of  vitriol  is  stronger  than  diluted  sulphuric  acid,  though  its 
dose  in  drops  is  usually  about  the  same,  the  alcoholic  liquid  giving 
smaller  drops  than  the  aqueous. 

This  preparation  is  very  extensively  used  as  a  refrigerant,  tonic, 
and  astringent.  It  is  a  popular  remedy  for  night-sweats  in  phthisis, 
and  for  debility  generally.  In  making  solutions  and  pills  of  qui- 
nine, also  in  the  officinal  infusions  of  cinchona,  it  has  important 
pharmaceutical  uses. 

Acidum  Sidpkurosum,  U.  S.  P.    {Sulphurous  Acid.) 

Take  of  Sulphuric  acid,  eight  troyounces. 

Charcoal,  in  coarse  powder,  a  troyounce. 
Distilled  water,  thirty-six  fluidounces. 

Pour  the  acid  upon  the  charcoal,  previously  introduced  into  a 
matrass,  and  shake  them  together.  Connect  the  matrass  with  a 
washing  bottle,  and  this,  by  means  of  a  bent  glass  tube  reaching 
nearly  to  the  bottom  of  it,  with  a  two-necked  bottle  containing  the 
distilled  water.  To  the  other  neck  of  this  bottle  attach  another 
bent  tube,  and  let  it  dip  slightly  into  a  solution  of  carbonate  of  so- 
dium. All  the  joints  having  been  properly  luted,  apply  heat  to  the 
matrass  until  gas  ceases  to  be  evolved,  preventing  the  temperature 
of  the  distillate  from  rising,  by  means  of  cold  water  applied  to  the 
bottle  containing  it.  Lastly,  pour  the  sulphurous  acid  into  half- 
pint  bottles,  which  must  be  well-stop[)ed,  and  kept  in  a  cool  place. 

When  sulphuric  acid,  H^SO^,  is  heated  in  contact  with  certain 
oxidizable  substances,  among  which  is  common  charcoal,  it  parts 
with  one  equivalent  of  oxygen,  and  is  converted  into  sulphurous 
acid,  SO3;  this  is  a  gas  very  soluble  in  water,  and  by  passing  it  into 
a  vessel  containing  water  it  is  absorbed,  and  constitutes  the  liquid 
acid.  The  intervention  of  a  wash-bottle  containing  water  and  of 
an  additional  bottle  of  carbonate  of  sodium  is  to  remove  any  por- 
tions of  sulphuric  and  carbonic  acids,  the  latter  a  product  of  the 
oxidation  of  the  carbon.  This  is  a  new  preparation  in  the  Phar- 
macopoeia; it  is  adapted  to  the  treatment  of  certain  skin  diseases, 
but  practitioners  have  as  yet  but  little  familiarity  with  its  uses. 
It  is  a  i>owerful  antiseptic  and  bleaching  agent,  and  the  gas,  when 
liberated,  is  corrosive  and  suftbeating. 

It  is  a  colorless  liquid,  having  the  odor  of  burning  sulphur,  and 
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a  sulphurous,  sour,  and  somewhat  astringent  taste.  Its  specific 
^•ravity  is  about  1.035.  When  saturated  with  ammonia,  and  then 
Treated  with  au  excess  of  chloride  of  barium,  it  should  afford  a  clear 
or  nearly  clear  solution  on  the  addition  of  muriatic  acid  in  excess. 

Acidum  Fhosphoricum  Glaciale,  U.  S.  P.    {Phosphoric  Acid.  HjPO^.) 

This  is  prepared  from  calcined  bones  (bone  phosphate  of  lime), 
by  decomposing  them  with  sulphuric  acid,  by  which  process  a 
superphosphate  of  lime  is  produced  (the  article  used  as  a  basis  for 
the  manure  known  by  that  name).  The  superphosphate  is  neu- 
tralized by  carbonate  of  ammonium,  which  generates  phosphate  of 
ammonium  iu  solution  with  precipitation  of  phosphate  of  calcium. 
By  calcining  phosphate  of  ammonium  at  a  red  heat,  the  volatile 
ingredient  is  expelled,  and  the  solid  IIjPO^  remains  combined  with 
1,  2,  or  3  equivalents  of  water,  or  is  a  mixture  of  the  tri-,  the  bi-, 
and  the  monobasic  acid;  the  amount  of  water  being  dependent  on 
the  temperature. 

This  acid  hence  exists  in  three  allotropic  modifications:  1,  the 
ordinary  tribasic,  which  is  capable  of  uniting  witb  three  equivalents 
of  a  metallic  oxide,  and  precipitating  silver  salts  yellow;  2,  pyro- 
phosphoric  acid,  prepared  by  calcination  of  a  phosphate,  which 
unites  with  but  2  equivalents  of  a  base,  and  precipitates  silver  salts 
white;  3,  meta-phosphoric  acid,  obtained  by  burning  phosphorus  in 
oxygen  or  atmospheric  air;  this  unites  witb  only  one  equivalent  of 
a  base,  precipitates  silver  salts  white,  and  has  the  property  of  co- 
agulating albumen.  To  convert  the  two  lower  hydrates  into  the 
tribasic  acid.  Prof.  Maisch  recommends  the  use  of  nitric  acid,  as  in 
the  formula  for  the  diluted  acid.  He  finds  that  of  three  specimens 
examined,  the  percentage  of  anhydrous  HjPO^  was  respectively 
70.2,  77.19,  and  83.48  per  cent. 

To  obtain  glacial  phosphoric  acid  pure,  the  fusion  must  take 
place  at  a  considerable  elevation  of  temperature  in  a  platinum 
vessel;  vessels  of  clay,  porcelain,  and  glass,  which  are  generally 
employed  by  large  manufacturers,  are  objectionable  for  this  pui'- 
pose,  as  the  resulting  acid  is  more  or  less  contaminated  with  lime, 
magnesia,  and  silicic  acid,  which  render  the  crystals  slow  of  solu- 
tion.   Even  silver  vessels  are  corroded  by  the  melted  acid.  Two 
specimens  taken  from  the  same  jar,  of  Merck's  manufacture,  were 
found  by  Prof.  Maisch  (see  American  Journal  of  Pharmacy ^ld>QO^ 
p.  193)  to  be  contaminated  in  the  one  case  with  .794  per  cent.,  and 
in  another  with  .818  per  cent.,  of  these  impurities. 
_  As  far  as  I  am  acquainted  with  the  source  of  the  phosphoric  acid 
m  the  American  market,  it  is  all  of  the  manufacture  of  Merck,  of 
Darmstadt,  although  it  is  also  made  l)y  Morson  &  Son,  of  London, 
and  by  several  otlier  manufacturers  on  the  Continent  of  .Euro2:)e, 
who  exhibited  specimens  at  the  Industrial  exhibition  in  London. 
It  13  in  transparent,  glossy  looking,  solid  and  very  liard,  though 
slightly  deliquescent,  masses,  of  an  intensely  sour  taste,  without 
odor,  and  freely,  though  somewhat  slowly,  soluble  in  water  and 
alcohol,  dissolving  with  a  characteristic  crackling  sound. 
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"Its  aqueous  solution  is  not  precipitated  by  hydrosulphuric  acid, 
and  no  precipitate  takes  place  after  the  liquid  has  stood  for  forty- 
eight  hours.  Chloride  of  barium  causes  a  white  precipitate,  which 
is  readily  dissolved  by  an  excess  of  the  acid.  Ammonia  in  excess 
produces  but  a  slight  turbidness,  and  caustic  potassa  in  excess 
evolves  no  ammonia." 

There  are  many  curious  properties  of  phosphoric  acid  compounds 
which  show  them  to  occupy  an  intermediate  place  among  chemical 
agents,  between  mineral  and  organic  bodies,  to  possess  most  unusual 
polymeric  properties,  and  a  pliancy  of  constitution  which,  to  use 
the  language  of  Graham,  "peculiarly  adapts  the  phosphoric  above 
all  other  mineral  acids  to  the  wants  of  the  animal  economy." 

Acidum  Phosi^horicum  Diluium,  U.  S.  P.  {Dilvted  Fhosphoric  Acid.) 

Take  of  Phosphorus,  three  hundred  and  sixty  grains. 

Nitric  acid,  five  troyounces,  or  a  sufficient  quantity. 
Distilled  water,  a  sufficient  quantity. 

Mix  five  troyounces  of  nitric  acid  with  half  a  pint  of  distilled 
water,  in  a  porcelain  capsule,  of  the  capacity  of  two  pints.  Add 
the  phosphorus,  and  invert  over  it  a  glass  funnel  of  such  dimen- 
sions that  its  rim  may  rest  on  the  inside  of  the  capsule,  near  the 
surface  of  the  liquid.  Place  the  capsule  on  a  sand-bath,  and  apply 
a  moderate  heat  until  the  phosphorus  is  dissolved  and  red  vapors 
cease  to  arise.  If  the  reaction  become  too  violent,  add  a  little  dis- 
tilled water ;  and  if  the  red  vapors  cease  to  b*e  evolved  before  the 
phosphorus  is  all  dissolved,  gradually  add  nitric  acid,  diluted  to  the 
same  extent  as  before  with  distilled  water,  until  the  solution  is 
effected.  Then,  removing  the  funnel,  continue  the  heat  until  the 
excess  of  nitric  acid  is  driven  off,  and  a  syrupy  liquid,  free  from 
odor  and  weighing  two  ounces,  remains.  Lastly,  mix  this,  when 
cold,  with  sufficient  distilled  water  to  make  it  measure  twenty 
fluidounces,  and  filter  through  paper. 

Diluted  phosphoric  acid  may  also  be  prepared  by  dissolving  a 
troyounce  of  glacial  phosphoric  acid  in  three  fluidounces  of  distilled 
water,  adding  to  the  solution  forty  grains  of  nitric  acid,  boiling  it 
until  reduced  to  a  syrupy  liquid,  free  from  the  odor  of  nitric  acid, 
and  then  adding  sufficient  distilled  water  to  make  the  diluted  acid 
measure  twelve  fluidounces  and  a  half. 

The  first  of  these  processes  is  too  inconvenient  to  be  generally 
followed  by  pharmacists  who  have  ready  access  to  the  glacial  acid. 
It  is  founded  on  the  well-known  power  of  nitric  acid  to  part  with 
two  equivalents  of  its  oxygen  by  contact  with  substances  having  a 
strong  affinity  for  that  element.  Of  these,  phosphorus  is  a  remark- 
able i'nstance,  and  unless  precautions  are  taken  to  check  the  reac- 
tion, as  in  the  formula,  it  is  accompanied  by  violent  explosion,  with 
danger  of  the  ingredients  being  thrown  out  of  the  vessel;  the  use 
of  an  inverted  funnel  to  prevent  this  is  an  admirable  expedient. 

The  second  process,  founded  on  the  experiments  of  Prof.  Maisch, 
on  the  conversion  of  the  monohydrated  into  common  or  tribasic 
acid,  contains  a  modification  of  the  process  given  in  the  last  edition 
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of  this  work,  by  the  introduction  of  nitric  acid,  which  is  afterwards 
driven  off  by  boiling;  the  resulting  acid  is  then  of  tiie  kind  that 
unites  with  three  equivalents  of  a  base,  and  precipitates  the  salts  of 
silver  yellow. 

It  is  a  colorless  liquid  without  odor,  of  an  agreeable  acid  taste,  sp. 
o-r.  1.056.  It  is  used  in  the  dose  prescribed  in  the  Syllabus  as  a  tonic. 
It  is  employed  in  the  preparation  of  the  phosphatic  lozenges  and  of 
the  syrups  of  phosphate  of  lime  and  other  preparations  of  the  kind. 

The  vapors  of  boiling  diluted  phosphoi'ic  acid  are  without  action 
on  litmus-paper;  the  acid  is  not  rendered  turbid  by  alcohol,  and  no 
precipitate  is  occasioned  by  the  dilute  solution  of  a  barium  salt, 
which  remains  not  entirely  dissolved  in  an  excess  of  phosphoric 
acid,  nor  is  it  soluble  in  nitric  and  muriatic  acids,  but  freely  in 
muriate  of  ammonium.  Arsenic  is  sometimes  present,  either  from 
the  phosphorus  or  the  sulphuric  acid  employed,  and  it  is  then  in 
the  state  of  arsenic  acid ;  to  detect  it,  the  acid  is  first  mixed  with, 
sulphurous  acid  and  heated  to  expel  the  excess  added,  after  which 
the  addition  of  sulphuretted  hydrogen  causes  a  yellow  precipitate. 
Solution  of  sulphate  of  calcium  produces  a  white  precipitate  soluble 
in  acids.  Magnesium  salts  in  the  presence  of  free  ammonia  cause 
a  white  precipitate  insoluble  in  ammonia  and  ammonia  salts,  but 
dissolving  in  acids. 

A  solution  of  a  phosphate  acidulated  with  muriatic  acid  pro- 
duces with  a  drop  or  two  of  sesquichloride  of  iron,  and  the  subse- 
quent addition  of  acetate  of  potassium,  a  gelatinous,  white  precipi- 
tate of  phosphate  of  sesquioxide  of  iron. 

Acidum  Hydriodicum  Dilutwn.    HI  +  Aq. 

Take  of  Iodine,  in  fine  powder,  a  troyounce. 

Distilled  water,  a  sufficient  quantity. 

Mix  thirty  gi*ains  of  iodine  with  five  fluidounces  of  distilled 
water  in  a  tall  glass-stoppered  bottle,  having  the  capacity  of  half  a 
pint,  and  pass  into  the  mixture  hydrosulphuric  acid  gas  until  the 
color  of  the  iodine  entirely  disappears,  and  a  turbid  liquid  remains. 
Detach  the  bottle  from  the  apparatus  employed  for  introducing  the 
gas,  and  gradually  add  the  remainder  of  the  iodine,  stirring  at  the 
same  time.  Then  reattach  the  bottle,  and  again  pass  the  gas  until, 
the  liquid  becomes  colorless.  Decant  the  liquid  into  a  small  ma- 
trass, which  it  is  nearly  sufficient  to  fill,  boil  it  until  it  ceases  to 
emit  the  odor  of  hydrosulphuric  acid,  and  filter  through  paper. 
Then  pass  sufficient  distilled  water  through  the  filter  to  bring  the 
filtered  liquid  to  the  measure  of  six  fluidounces.  Lastly,  keep  the 
nquid  in  a  well-stopped  bottle. 

The  hydrosulphuric  acid  gas  required  in  this  process  may  be 
obtained  by  mixing,  in  a  suitable  apparatus,  a  troyounce  and  a  half 
of  sulphuret  of  iron,  two  troyounces  of  sulphuric  acid,  and  six 
fluidounces  of  water. 

The  rationale  of  the  process  is  this:  the  suljihydric  acid,  the  for- 
Tnula  of  which  is  H.^S,  reacts  upon  21,  forming  2HI  and  free  sulphur, 
which  separates  upon  the  filter. 

It  is  considered  to  possess  the  medicinal  properties  of  free  iodine 
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without  its  local  irritating  effects  if  diluted  with  water;  it  has 
been  given  in  doses  conunencing  with  a  few  drops,  gradually  in- 
creasing, two  or  three  times  a  day.    It  is  a  good  solvent  for  iodine. 

Diluted  hydriodic  acid  is  a  sour  liquid,  colorless  when  recently 
prepared,  and  having  the  specific  gravity  of  1.112.  It  is  wholly 
volatilized  by  heat,  and  is  decomposed  by  nitric  and  sulphuric 
acids,  with  the  liberation  of  iodine.  "When  kept  in  contact  with 
the  air,  it  gradually  becomes  brown,  and  acquires  an  iodine  odor. 

Acidum  Hydrohromicum.  IIBr. 

This  acid  may  be  readily  obtained  by  decomposing  bromide  of 
potassium  with  a  concentrated  solution  of  phosphoric  acid ;  it  is  also 
a  secondary  product  in  the  preparation  of  monobromated  camphor. 

Acidum  Hj/drosulphuricum,  Hydrothionicum.  HS. — Sulphuretted 
hydrogen  occurs  naturally  in  the  so-called  sulphur  springs,  many  of 
which  have  a  high  reputation  as  remedial  agents.  The  White 
Sulphur  Springs,  in  Virginia,  and  the  far-famed  Aix  la  Chapelle, 
Warmbrun,  and  Baden  Springs,  in  Germany,  and  the  springs  at 
Harrowgate,  in  England,  Moflat,  in  Scotland,  Barfeges,  Cauterets, 
in  France,  and  many  others,  owe  their  celebrity,  in  part,  to  sulphu- 
retted hydrogen.  These  springs  never  contain  it  alone  to  the  ex- 
clusion of  other  gases;  nitrogen,  oxygen,  carburetted  hydrogen, 
and  carbonic  acid  are  often  found  in  the  same  waters. 

This  acid  is  prepared  artificially  by  mixing  an  ounce  and  a  half 
of  black  sulphuret  of  iron  with  two  ounces  of  sulphuric  acid,  and 
six  of  water,  in  a  flask,  and  conducting  the  gas  through  a  glass 
tube  and  wash  bottle  into  water.  The  iron,  being  oxidized  by  the 
oxygen  of  the  water,  liberates  the  hydrogen,  which,  in  its  nascent 
state,  combines  with  the  nascent  sulphur  to  form  this  gaseous  acid, 
which,  after  being  washed  by  passing  it  through  a  little  water,  is 
conducted  into  distilled  water,  kept  well  refrigerated. 

It  is  a  colorless  liquid,  of  a  penetrating,  disagreeable  odor,  like 
rotten  eggs,  and  when  inhaled  acts  as  a  poison. 

In  contact  with  air,  it  is  decomposed,  hydrogen  being  oxidized 
to  water,  and  sulphur  precipitated.  Hydrosulphuric  or  Bulph3-dric 
acid  jDrecipitates  a  large  class  of  metallic  salts,  and  is,  on  that  ac- 
count, very  much  used  as  a  test  liquid  in  analytical  researches. 

It  is  free  of  sulphuric  acid  if  no  precipitate  occurs  with  chloride 
of  barium,  and  of  muriatic  acid  if  the  filtrate  from  the  precipitate 
with  nitrate  of  copper  occasions  no  precipitate  with  nitrate  of  silver. 

The  natural  sulphur  waters  are  much  used  in  rheumatic  and 
cutaneous  diseases;  externally  as  baths,  and  also  freely  in  large 
draughts. 

The  aqueous  solution  of  this  acid  is  not,  I  believe,  prescribed  as 
a  medicine. 

Acidum  Hypophosphoi-osum.  IIjPO^. 
Hypophosphorous  acid  is  a  compound  of  phosphorus  and  oxygeu, 
one  equivalent  of  each,  PO.    It  requires,  however,  not  less  tliau 
three  equivalents  of  water  to  form  the  liquid  acid,  and  of  these, 
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two  equivalents  enter  into  its  salts,  one  only  being  replaced  by  bases. 
AVlieu  heated,  these  salts  emit  phosphuretted  hydrogen,  a  peculiar 
self-inflanunable  gas  (fire-damp),  of  an  odor  reminding  some  of 
o-arlic.  They  are" permanent  in  the  air,  but  in  solution,  by  heat, 
are  liable  to  absorb  oxygen;  they  are  all  soluble  in  water,  and  a 
few  are  crystalline.  Several  processes  have  been  used  to  produce 
these  salts.  Rose  recommends  boiling  phosphorus  in  a  solution  of 
caustic  barj'ta  till  all  tlie  phosphorus  disappears,  and  the  vapors 
have  no  longer  the  garlic  odor.  Lime  is  found  to  answer  the  same 
purpose,  and  is  commonly  used.  Hypophosphite  of  lime  is  perhaps 
the  most  important  of  these  salts;  by  oxidation  in  the  animal 
economy,  it  is  probably  converted  into  readily  assimilable  nascent 
phosphate  of  calcium,  and  by  decomposition  it  furnishes  the  other 
salts  of  this  acid  and  the  acid  itself. 

So  far  as  I  am  aware,  this  acid  has  not  been  prescribed  in  a  free 
state,  but  it  is  highly  probable  that  it  may  come  into  use.  Any 
claims  which  phosphoric  acid  may  possess  as  an  agent  to  supply  the 
waste  of  phosphorus  and  phosphates  in  the  human  economy,  must 
be  more  than  equalled  by  this  acid.  Hypophosphite  of  barium  is 
the  salt  which  is  most  eligible  for  the  preparation  of  this  acid,  but 
it  is  convenient  to  prepare  it  from  the  calcium  salt,  viz. : — 

Take  of  Hypophosphite  of  calcium   .    .    480  grains. 

Crystallized  oxahc  acid  .    .    .    350  grains,  or  sufBcient. 
Distilled  water   9  tiuidounces. 

Dissolve  the  hypophosphite  of  lime  in  six  ounces  of  the  water  and 
the  acid  in  the  remainder,  with  the  aid  of  heat ;  mix  the  solutions, 
pour  the  mixture  on  a  white  paper  filter,  and  when  the  liquid  has 
passed,  add  distilled  water  carefully  till  it.  measures  ten  fluid- 
ounces,  and  evaporate  this  to  eight  and  a  half  fluidounces. 

The  solution  thus  prepared  contains  about  ten  per  cent,  of  terhy- 
drated  hypophosphorous  acid  (HgO  +  2H20,PO),  a  teaspoonful  rep- 
resenting six  grains  of  the  acid,  which  contains  two  and  a  quarter 
grains  of  phosphorus.  The  dose  of  this  acid  solution  would  vary 
from  ten  minims  to  a  teaspoonful. 

Acidum  Chlorohydrocyanicum,. — If  fulminating  silver  is  decom- 
posed by  muriatic  acid,  chloride  of  silver  is  precipitated,  hydrocy- 
anic acid  evolved,  and  the  liquid  contains  chlorohydrocyanic  acid — 

2AgO,C;NO  -t-  7HC1  =  2AgCl  +  HC,N  4-  4110  -1-  CJI,NC1,. 
It  was  discovered  by  Liebig. 

It  has  been  employed  by  Drs.  Turnbull  and  Turner  in  paralytic 
and  torpid  diseases  of  the  eye  and  the  ear,  by  exposing  the  diseased 
parts  for  half  a  minute  to  the  vapors  of  one  drachm  of  the  acid 
contained  in  a  sponge  in  a  proper  vial.  It  acts  as  a  stimulant,  pro- 
ducing a  slight  irritation  and  sensation  of  heat,  and  dilates  the 
pupils  less  than  hydrocyanic  acid. 

^  Acidum  Sidphohydrocyanimm,  Bhodanicum. — It  has  been  found 
m  the  seed  of  mustard  and  other  cruciferai,  and  in  the  saliva  of 
animals;  but  it  is  uncertain  whether  pre-existing  or  the  result  of  a 
decomposition  by  reagents.    To  prepare  it,  powdered  aidiydrous 
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ferrocj^anni'et  of  potassium  is  fused  witli  flowers  of  sulphur  at  a 
moderate  heat,  dissolved  in  water,  some  oxide  of  iron  precipitated 
by  potassa,  the  filtrate  evaporated,  and  the  concentrated  solution, 
distilled  with  phosphoric  acid. 

It  is  a  colorless  liquid,  of  a  sour  taste,  which,  when  concentrated, 
is  readily  decomposed  on  keeping,  but  keeps  unaltered  for  a  con- 
siderable time  in  a  diluted  state.  Its  characteristic  pi'operty  is  to 
impart  a  blood-red  color  to  all  neutral  persalts  of  iron,  and  to  as- 
sume the  same  color  in  contact  with  paper,  cork,  and  other  organic 
bodies  containing  oxide  of  iron. 

It  has  been  used  by  Dr.  Turnbull  in  diseases  of  the  eye,  in  a 
manner  similar  to  chlorohydrocyanic  acid. 


CHAPTER  IV. 

THE  ALKALIES  AND  TriEIR  SALTS. 

Alkalies  are  electro-positive  bodies ;  they  may  be  divided  into 
inorganic  alkalies,  which  are  oxides  of  peculiar,  light,  and  very 
combustible  metals,  and  organic  alkalies  or  alkaloids.  Ammonia 
forms  a  connecting  link  between  these,  and  may  be  classed  with 
either,  though  most  conveniently  with  the  former.  The  four  alka- 
lies used  in  medicine,  and  to  be  presented  in  the  present  chapter, 
are,  potassa,  soda,  lithia,  and  ammonia.  They  possess  in  common 
the  property  of  turning  vegetable  reds  to  green  or  blue,  and  the 
yellow  color  of  turmeric,  and  some  other  vegetable  yellows,  to 
brown.  They  neutralize  acids,  deprive  them  more  or  less  of  acidity, 
and  form  with  them  salts  which  are  sometimes  acid,  sometimes 
alkaline,  and  sometimes  neutral,  according  to  the  proportions  and 
relative  strengths  of  the  acids  employed. 

The  laws  which  govern  the  formation  of  salts  have  been  very 
thoroughly  studied,  and  are  fully  laid  doAvn  in  works  on  chemistry; 
a  knowledge  of  these,  in  connection  with  the  S3'stem  of  nomencla- 
ture founded  on  them,  is  in  the  highest  degree  important,  whether 
to  the  practical  or  theoretical  chemist. 

The  plan  of  this  work  embraces  only  such  refei'ence  to  the  laws 
of  combination  as  the  pharmaceutical  history  of  some  of  the  lead- 
ing chemicals  will  necessarily  bring  into  view.  The  officinal  names 
are  partly  chemical  and  partly  empirical,  being,  as  more  fully  ex- 
plained in  the  chapter  on  the  Pharmacopoeia  and  its  Nomenclature, 
framed  with  a  view  to  distinctness  and  adaptation  to  the  purpose, 
rather  than  to  chemical  accuracy  or  elegance. 

In  chemical  works,  the  classification  of  these  is  in  accordance 
■with  their  chemical  relations  and  affinities,  while  in  treatises^  on 
materia  medica,  they  are  arranged  according  to  their  therapeutical 
properties.  In  a  pharmaceutical  work  like  the  present,  it  will  be 
w^ell,  perhaps,  to  present  yet  a  difierent  arrangement,  and  bring 
them  into  view  with  reference  to  their  commercial  sources  and 
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modes  of  preparation.  The  following  arrangement  is  adopted  in 
this  chapter.  The  alkaline  salts  are  classified  into  syllabi,  and 
treated  in  the  same  rotation  in  the  text. 

Group  1st. — Alkaline  Salts  prepared  from  natural  mineral  deposits. 
"     2d. — Salts^  starting  loith  V)Ood  ashes. 
"     3d. — Salts,  starting  loith  cominon  salt. 
"     4th. — Salts,  starting  with  crude  tartar. 
"     5th. — Preparations  of  ammonia. 

Potassa,  soda,  lithia,  and  ammonia,  in  their  caustic  condition  (or 
combined  with  carbonic  acid,  which  rather  modifies  than  changes 
their  medicinal  properties),  are  used  in  medicine  chiefly  for  neutral- 
izing excess  of  acids  existing  in  the  secretions.  In  the  case  of 
ammonia,  this  use  is  combined  with  a  powerful  arterial  stimulant 
property,  adapting  it  to  low  forms  of  disease.  The  salts  formed  by 
these  alkalies  with  the  acids  vary  in  their  therapeutical  properties. 
Some  have  a  special  tendency  to  the  skin,  some  to  the  kidneys, 
some  to  the  bowels,  etc.  Their  physical  properties  are  no  less  va- 
rious ;  although  they  are  mostlj^  crystalline,  some  assume  a  pulver- 
ulent or  amorphous  form.  The  salts  of  potassium  are  generally  dis- 
posed to  deliquesce  or  become  damp,  while  those  of  sodium  effloresce, 
or  lose  their  water  of  crystallization,  falling  into  powder.  Those 
of  ammonium,  by  decomposition,  liberate  their  volatile  and  alkaline 
base,  known  by  its  pungency  and  by  the  production  of  a  white 
cloud  when  brought  in  contact  with  vapor  of  muriatic  acid. 

The  class  of  salts  formed  by  muriatic  acid  with  the  alkalies  and 
earths  have  been  found  to  be  compounds  of  chlorine  with  the 
metallic  radicals  of  these,  and  might  be  considered  with  the  so- 
called  hydriodates  (iodides)  among  the  halogen  compounds,  but  are 
usually  classed  with  the  oxysalts. 

The  oxysalts  of  the  alkalies  are  nearly  all  soluble.  The  bitar- 
trates  of  potassium  and  ammonium,  and  the  antimoniate  of  sodium, 
which  occur  as  white  crystalline  precipitates,  constitute  exceptions, 
and  in  their  production  furnish  tests  for  potassa  and  soda  respec- 
tively. The  great  solubility  of  the  alkalies  and  their  compounds 
constitutes  a  prominent  distinction  between  them  and  the  earths, 
to  be  presented  in  another  chapter. 

Most  alkalies,  both  organic  and  inorganic,  may  be  detected  by 
forming  with  bichloride  of  platinum,  especially  in  the  presence  of 
tree  muriatic  acid,  yellow  crystalline  double  chlorides  of  platinum 
and  the  alkali,  which,  with  the  exception  of  soda  and  a  few  organic 
alkalies,  are  jirecipitated  from  a  concentrated  solution,  by  alcohol. 

If  a  potassium  salt  is  heated  in  the  blowpipe  flame,  the  outer 
flame  is  colored  violet ;  the  same  color  is  produced  on  igniting  alco- 
hol mixed  with  a  salt ;  in  both  cases  soda  ought  not  to  be  present, 
as  the  color  is  obscured  by  it.  Soda  im]jart8  an  intensely  yellow 
color  to  flame. 

_  It  will  be  noticed  that  the  names  of  the  alkaline  salts  are  changed 
in  the  termination  of  their  basic  constituents.  This  is  in  accordance 
■^vith  the  nomenclature  adopted  by  the  U.  S.  Pharmacopaiia,  as  no- 
ticed in  Part  II. 
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The  Alkalies  and  tijeir  Salts. 
Q^ovp  1.— Alkaline  Salts— Prepared  from  Natural  Mineral  Deposits. 

Potiissii  nitnis,  KNO3.    From  incrustations  on  the  soil  in  India  and  elsewhere. 

Sal  prundle,  KNO3.    Fused  with  a  little  sulphur,  and  containing  a  trace  of  sulphnte. 

Polassiichromas,  K.„Cr()^.  Fi'om  chrome  iron  ore  andnitnite  of  potassium  by  fusion,  etc. 

Potassii  bichromas'  Kj.t'rO^.f'rOj.    From  chromate  by  an  acid. 

PoUissiibisulphas,  KW^O^.    The  residuum  of  the  process  for  nitric  acid. 

Potassii  sulphas,  K.,SO^.   By  adding  KO  to  the  residuum  of  the  process  fornitric  acid. 

Sodii  boras,  2NaBO^,2HB02,9H./J.    Found  native  in  Thibet,  and  purified. 

Sodii  nilras,  N11NO3.'  Found  native  in  desert  in  Peru. 

Sodii  tut) gstas,  NaWO^.    From  native  tungstate  of  calcium. 

Sel  de  Vichy,  NajCOg.    By  separating  Vichy  spring  water. 

Lithia,  LiO.    Existing  in  several  minerals  and  mineral  waters. 

Lithii  carbonas,  LiCOg.    Precipitated  by  carb.  ammonium  from  the  chloride. 

Potassii  Nitras.    {Nitre.  "KNOy) 

Nitre,  or  Saltpetre,  is  imported  from  the  East  Indies,  where  it  is 
extracted  from  the  soil  by  mixing  them  with  a  little  wood-ashes, 
lixiviating  with  water,  and  crystallizing.  It  is  refined  in  this 
country  by  recrystallization,  and  then  exists  in  large  six-sided, 
nearly  colorless  prisms,  anhydrous,  soluble  in  four  parts  of  cold 
water,  and  with  a  cooling,  rather  sharp  taste. 

Among  the  uses  of  nitrate  of  potassium  in  pharmacy,  are  the 
preparation  of  nitric  acid,  of  spirit  of  nitric  ether,  and  of  collodion. 
Owing  to  the  immense  consumption  of  it  in  a  pure  form  by  the 
manufacturers  of  gunpowder,  they  are  resorted  to  for  procuring  the 
best  qualities  for  medicinal  use.  Dupont,  near  Wilmington,  Dela- 
ware, furnishes  a  fine  article  both  in  crystals  and  in  the  form  of  a 
ranular  powder.  It  is  one  of  the  most  popular  of  the  refrigerant, 
iuretic,  and  sedative  medicines.  Dose,  gr.  v  to  9j.  In  over- 
doses it  acts  as  a  corrosive  poison. 

Test. — Much  of  the  saltpetre  of  commerce  is  adulterated  with 
nitrate  of  sodium  and  chloride  of  sodium  (common  salt).  In  the 
absence  of  these,  100  grains  of  the  dry  salt,  treated  with  60  grains 
of  sulphuric  acid,  and  the  whole  ignited  in  a  crucible  till  it  ceases 
to  lose  weight,  yield  86  grains  of  sulphate  of  potassium.  The 
presence  of  chlorides  may  be  shown  by  treating  a  weak  solution 
with  a  few  drops  of  solution  of  nitrate  of  silver,  which  would  throw 
down  a  white  insoluble  precipitate  of  chloride  of  silver. 

Sal  Prunelle. — This  is  fused  saltpetre  run  into  round  moulds  about 
the  size  of  a  filbert,  of  a  white  color,  and  possessing  the  properties 
ot  the  nitrate.  From  the  use  of  suljihur  in  its  fusion,  it  often  con- 
tains sulphate  of  potassium.  It  is  used  to  dissolve  in  the  mouth  in 
atiections  of  the  throat. 

Sodii  Nitras.    {Cubic  Nitre.  ^•A,'EOy) 

This  salt  is  found  in  the  desert  of  Atacama,  in  Peru,  where  it 
forms  beds  of  vast  extent.  The  natural  dcjposits  contain  chlorides 
and  sulphates  of  sodium,  and  other  bases  in  variable  proportions. 
Ino  native  salt,  therefore,  requires  to  be  purified  by  rccry stall iza- 
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tion  from  twice  its  weight  of  boiling  water,  when  it  is  generally 
sufficiently  pure  for  medicinal  purposes.  It  is  used  in  the  manu- 
facture of  sulphuric  and  nitric  acids,  and  of  manures.  In  a  state 
of  purity,  suitable  for  use  in  medicine,  it  may  be  made  by  neutral- 
izing carbonate  of  sodium  with  nitric  acid,  evaporating,  and  crys- 
tallizing. It  lias  been  highly  recommended  in  dysentery  in  a  dose 
of  from  half  an  ounce  to  an  ounce  in  a  day,  in  mucilage. 

It  crystallizes  in  rhombohedrons,  detonates  less  violently  than  salt- 
petre upon  burning  charcoal,  when  it  shows  a  yellow  flame.  Its 
solution  in  distilled  water  is  not  disturbed  by  any  reagent,  except 
those  few  precipitating  the  soda ;  chlorides  are  detected  as  above. 

Potassii  Chromas.  K^jCrO^, 

This  salt  is  obtained  in  large  manufactories  as  a  preliminary  step 
to  the  preparation  of  the  bichromate,  by  melting  powdered  chrome 
iron  ore  (FeO,Cr203)  with  saltpetre,  dissolving  it  out  with  water, 
evaporating,  and  crystallizing.  For  pharmaceutical  use  it  may  be 
conveniently  made  by  adding  carbonate  of  potassium  to  a  solution 
of  the  bichromate  until  it  has  acquired  a  slight  alkaline  reaction. 
It  occurs  in  lemon-yellow  prisma  of  a  bitter,  almost  styptic  taste, 
requiring  little  more  than  two  parts  of  water  at  60°  for  its  solution, 
which  has  an  alkaline  reaction ;  it  is  insoluble  in  alcohol. 

It  is  an  irritating  resolvent,  alterative,  and  emetic ;  the  dose  is 
one-eighth  of  a  grain  every  two  or  three  hours ;  or  from  2  to  4  grs. 
as  an  emetic.  It  is  used  in  the  preparation  of  a  cheap  writing  fluid 
with  exti-act  of  logwood. 

Potassii  Bichromas.  K2,Cr04,Cr03. 

This  salt  is  prepared  from  chromate  of  potassium,  by  adding  to 
a  solution  of  the  latter  sulphuric  acid,  which  abstracts  an  equiva- 
lent of  the  base  from  two  of  the  chromate,  and  leaves  one  equiva- 
lent of  the  bichromate  in  solution.  As  obtained  in  commerce  it  is 
sufficiently  pure  for  medicinal  purposes ;  it  crystallizes  in  prisms, 
which  are  isomorphous  with  the  anhydi'ous  bisulphate  of  potas- 
sium, but  the  latter,  owing  to  its  greater  solubility  in  water,  can 
be  easily  removed  by  recrystallization  if  present.  Bichromate  of 
potassium  has  an  orange-red  color  and  a  cooling,  bitter,  metallic 
taste;  it  is  soluble  in  10  parts  of  water  at  ordinary  temperature, 
but  is  insoluble  in  alcoliol. 

It  has  been  employed  as  a  powerful  alterative  in  the  dose  of  n'j 
to  y'j  grain,  repeated  two  or  three  times  daily.  In  larger  doses, 
f  to  1  grain,  it  acts  as  an  emetic,  but  its  use  is  dangerous  on  account 
of  its  irritating  poisonous  properties.  It  has  been  externally  era- 
ployed  as  a  caustic  and  irritant  in  the  form  of  a  concentrated  solu- 
tion, and  in  powder.  In  pharmacy  it  is  employed  as  an  oxidizing 
agent  in  the  preparation  of  valerianic  acid. 

Tests. — Muriatic  acid  or  common  salt  is  detected  by  nitrate  of 
silver;  sulphuric  acid  or  sulphate  of  potassium  by  chloride  of 
barium;  salts  of  sodium  by  antimoniate  of  potassium;  lime  and 
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magnesia  (as  nitrates,  from  imperfect  purification)  by  carbonate  of 
potassium;  metallic  oxides  by  sulphuretted  hydrogen  and  ferrocya- 
nide  of  potassium. 

Potassii  Bisulphas.    {Bisulphaie  of  Potassium.  KHSO^.) 

Contained  in  the  residuum  of  the  preparation  of  nitric  acid  from 
nitrate  of  potassium,  or  obtained  from  the  neutral  sulphate  by  fusing 
it  together  with  an  excess  of  sulphuric  acid,  and  recrystallizing  it. 

It  is  readily  soluble  in  water,  and  has  a  bitter  acid  taste;  it  con- 
tains 2H2O.  It  is  used  occasionally  in  cases  of  constipation  when 
the  tonic  eflect  of  an  acid  is  desired.  The  dose  is  one  or  two 
drachms. 

Potassii  Sulphas.    (  Vitriolated  Tartar.  KjjSO^.) 

Sulphate  of  potassium  is  prepared  from  bisulphate,  the  residuum 
left  after  treating  nitrate  of  potassium  with  sulphuric  acid,  for  the 
distillation  of  nitric  acid;  it  is  also  a  residuary  product  in  the 
manufacture  of  sulphuric  and  of  tartaric  acid.  To  obtain  the  sul- 
phate from  bisulphate,  lime  is  added,  which  on  boiling  abstracts 
the  excess  of  sulphuric  acid,  and  is  precipitated  as  sulphate  of  cal- 
cium; by  boiling  with  carbonate  of  potassium  the  excess  of  lime  and 
sulphate  of  calcium  is  removed,  and  the  sulphate  of  potassium  is 
then  obtained  pure  by  crystallization.  The  crystals  are  hard,  heavy, 
and  usually  regular  in  their  shape,  being  short  six-sided  prisms, 
terminated  by  corresponding  pyramids.  It  is  slowly  soluble  in  9| 
times  its  weight  of  cold  and  less  than  4  times  its  weight  of  boiling 
water.  It  consists  of  one  equivalent  of  sulphuric  acid  96,  and  one 
of  potassium  78.2  =  174.2. 

It  is  used  in  the  preparation  of  Dover's  powder,  but  in  this 
country  is  rarely  given  alone  or  in  any  other  combination.  It  is 
esteemed  a  cathartic  in  doses  of  5j  to  Sij,  and  often  prescribed  as 
such  ill  Europe,  especially  in  cases  of  pregnancy. 

Tests. — Lime  or  its  sulphate  is  detected  by  oxalate  of  potassium; 
muriatic  acid  or  chlorides  by  nitrate  of  silver;  metallic  oxides  by 
sulphuretted  hydrogen.    It  is  not  often  adulterated  or  sophisticated. 

Sodii  Boras.    {Borax.  2E'aB02,2HB02,9H,0.) 

Borax  is  found  native  in  Thibet,  and  imported  in  a  crude  condi- 
tion from  India,  also  manufactured  from  native  boracic  acid  in 
Tuscany.  In  its  refined  condition  it  is  in  large  and  handsome 
white  crystals,  semi-transparent,  with  slight  alkaline  reaction,  and 
slightly  alkaline  not  disagreeable  taste,  soluble  in  12  parts  of  cold 
water.  Borax  consists  of  two  equivalents  of  boracic  acid  and  one 
of  sodium.  The  proportion  of  water  of  crystallization  appears  to 
vary  with  the  process  of  crystallization,  though  generally,  as  stated 
in  the  syllabus,  ten  equivalents.  This  salt'is  called  /)2-borate  of 
sodium,  because  it  contains  two  equivalents  of  its  acid  constituent, 
«'id  si<6-borate  of  sodium  because  it  is  alkaline  in  its  reaction.  It 
18  thus  anomalous  in  its  relation  to  nomenclature. 
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It  is  a  diuretic  and  antacid,  and  by  some  is  said  to  promote  con- 
traction of  tlie  uterus,  to  which  end  it  is  associated  with  ergot.  It 
is  a  very  favorite  addition  to  gargles  and  mouth-washes — being 
much  prescribed  for  the  sore  mouth  of  infants,  triturated  with 
sugar,  1  part  to  7,  and  touched  to  the  tongue,  or  blown  into  the 
mouth  through  a  quill. 

It  is  remarkable  for  its  whitening  efl'ect  upon  ointment,  upon 
which  it  seems  to  act  by  its  sub-alkaline  properties,  partially  saponi- 
fying them  without  materially  diminishing  their  bland  and  emol- 
lient effects. 

Tests. — Alum  is  detected  by  a  white  precipitate  occasioned  by 
carb.  of  potassium ;  metallic  oxides  by  sulphuretted  hydrogen ;  sul- 
phuric' acid  by  nitrate  of  barium,  if  the  precipitate  is  insoluble  in 
water;  muriatic  acid  by  nitrate  of  silver,  if  the  precipitate  is  insolu- 
ble in  nitric  acid. 

Tungstate  of  Sodium.    N'ajWO^  -f  2H2O. 

This  salt  has  been  introduced  as  a  preservative  of -cotton  and 
other  textile  materials  from  lire.  Tungstic'acid  consists  of  three 
equivalents  of  oxygen  combined  with  one  of  the  metal  tungsten;  it 
is  obtained  from  the  native  tungstate  of  calcium  by  digesting  it  with 
hydrochloric  acid;  chloride  of  calcium  is  dissolved,  and  tungstic 
acid  precipitates.  It  is  also  obtained  from  wolfram,  a  native  tung- 
state of  manganese  and  iron,  by  digesting  it  in  nitrohydrochloric 
acid,  which  dissolves  the  oxides  of  iron  and  manganese,  and  leaves 
the  tungstic  acid  as  a  yellow  powder.  This  acid  is  quite  insoluble 
in  water  and  acids,  but  dissolves  in  alkaline  solutions.  Tungstate 
of  sodium  may  be  formed  by  fusing  the  wolfram  with  carbonate  of 
sodium,  and  digesting  in  water,  which  dissolves  out  the  sodium 
salt,  and  on  evaporation  yields  it  in  crystals  containing  two 
equivalents  of  water. 

The  mode  of  using  it  upon  clothing  to  be  pi'otected  from  fire  is 
as  follows: — 

To  three  parts  of  good  (dry)  starch,  add  one  part  of  tungstate  of 
sodium,  and  use  the  starch  in  the  ordinary  -way. 

If  the  material  does  not  require  starching,  mix  in  the  proportion 
of  one  pound  of  tungstate  of  sodium  to  two  gallons  of  water — well 
saturate  the  fabric  with  this  solution,  and  dry  it. 

The  heat  of  the  iron  in  no  way  affects  the  non-inflammability  of 
the  fabric. 

Vichy  Salt  for  making  Artificial  Vichy  Water. 

There  are  two  saline  substances  under  this  name,  obtained  by 
evaporating  the  water  of  the  celebrated  Vichy  spring,  in  Germany; 
the  one,  consisting  chiefly  of  carbonate  of  sodium,  crystallizes  out 
when  the  waters" are  evaporated  to  a  sp.  gr.  of  about  1.200;  the 
other  is  produced  by  evaporating  to  such  an  extent  that  the  resid- 
ual saline  mass  sets  upon  cooling,  and  therefore  contains  nearly 
if  not  quite  all  the  miueral  constituents  not  susceptible  of  decom- 
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position  by  the  process.  The  first  of  these  salts  is  used  for  making 
Vichy  water  extemporaneously,  the  second  for  baths. 

Liihia.  LiO=28. 

This  alkali  is  the  oxide  of  a  rare  metal  resembling  sodium,  which 
tloats  on  rock  oil,  and  is  the  lightest  of  all  known  solids.  Sp.  gr. 
.5986.  It  belongs  to  tbe  class  of  alkalies,  as  its  carbonate  is  solu- 
uble  and  has  an  alkaline  reaction. 

Lithia  exists  in  small  quantities  in  the  minerals  spodumene  or 
triphane,  petalite,  and  lepidolite,  but  the  most  abundant  source  of. 
it  has  been  a  native  phosphate  Triphylene,  found  in  Bavaria,  con- 
sisting of  phosphates  of  iron,  manganese,  and  lithium.  This  mine- 
ral is  dissolved  in  hydrochloric  acid,  the  iron  peroxidized  by  1^0^, 
the  solution  diluted,  and  the  phosphate  of  iron  thrown  down  by 
ammonia.  The  manganese  is  removed  byHjS,  and  the  filtered 
liquid  on  evaporation  calcined  and  treated  with  alcohol,  which 
takes  up  the  chloride  of  lithium.  This  source  of  lithia  is  said  to 
be  now  exhausted.  It  is  also  prepared  from  lepidolite  or  lithium 
mica,  in  which  it  is  associated  with  silica,  alumina,  and  potash,  and 
from  the  waters  of  Kreuznach,  in  Prussia,  and  of  certain  mineral 
springs  of  Baden. 

All  the  salts  of  lithium  impart  a  red  color  to  flame,  similar  to 
that  from  strontium;  sodium  hides  this  color.  The  double  phos- 
phate of  lithium  and  sodium  is  a  very  insoluble  salt,  requiring  1400 
parts  of  water  at  59°  for  solution ;  hence,  phosphate  of  sodium  is 
used  as  a  test  for  its  soluble  salts. 

Lithii  Carbonas.    {Carbonate  of  Lithium,  Li,C03=  86.95.) 

Carbonate  of  lithium  is  slowly  precipitated  from  a  solution  of 
chloride  by  the  addition  of  carbonate  of  ammonium  in  excess ;  it 
is  then  washed  with  alcohol  and  dried. 

In  the  year  1843,  Alexander  Ure,  of  London,  drew  attention  to 
an  observation  of  Lipowitz,  that  a  solution  of  carbonate  of  lithium 
exerts  a  remarkable  solvent  power  upon  uric  acid,  and  suggested 
that  advantage  might  be  taken  of  this  fact  by  injecting  into  the 
bladder  such  a  solution,  with  a  view  to  dissolve  or  disintegrate 
uric  acid  calculi. 

In  1857,  Dr.  Garrod,  of  London,  commenced  its  administration 
internally  in  cases  of  gouty  diathesis  and  chronic  gout.  The 
atomic  weight  of  this  alkali  being  very  low,  it  possesses  a  propor- 
tionate saturating  power  upon  acids,  and  it  has  been  found  by  ex- 
periments that  carbonate  of  lithium  will  dissolve  urate  of  sodium 
from  a  piece  of  gouty  cartilage  more  efficiently  than  either  bicar- 
bonate of  potassium  or  of  sodium.  Dr.  Garrod  found  that  in  doses 
of  one  to  four  grains,  dissolved  in  water,  and  repeated  two  or  three 
times  a  day,  it  produced  no  physiological  symptoms,  but  exerted  a 
marked  influence  in  cases  where  the  patients  were  voiding  uric 
acid  gravel,  causing  the  formation  of  these  deposits  to  diminish  and 
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even  to  cease.  In  gout  it  is  found  to  diminish  the  frequency  and 
severity  of  the  attacks. 

The  carbonate  is  a  white  powder,  having  a  decidedly  alkaline 
taste,  not  unlike  that  of  bicarbonate  of  sodium  ;  it  requires  about 
100  times  its  weight  of  water  for  solution.  For  internal  use  the 
solution  is  made  very  dilute,  and,  advantage  being  taken  of  the 
solvent  action  of  carbonic  acid,  it  is  usually  dissolved  in  the  pro- 
portion of  five  to  ten  grains  in  a  half  ^lint  of  carbonic-acid  water. 
Dose,  a  wineglassfiil  three  or  four  times  a  day.  In  cases  of  gout, 
where  more  decidedly  alkaline  solutions  are  indicated,  it  may  be 
associated  with  bicarbonate  of  sodium  or  of  potassium.  The 
maximum  dose  is  four  grains  three  times  a  day. 

Group  2. — Salts,  Starting  with  Wood-ashes. 

Potash.    Lixivium  from  ashes  of  forest  trees  evaporated  to  a  dark  hard  mass. 
Potassii  carbonas  irapura.    Ignited  potash.  Pearlash. 
Saleratus.    Dry  pearlash  subjected  to  gaseous  COj. 

Potassii  carbonns,  KjGOaiBHjO.    Solution  pearlash  filtered  and  granulated. 
Potassii  bicarbonas,  KHCO^.    Passing  CO^  into  solution  carbonate,  etfc. 
Potassii  carbonas  pura,  KjCOjjSHjO.    Calcining  bicarbonate,  granulating. 
Liquor  potasses.    Boiling  carbonate  with  hydrate  lime,  sp.  gr.  1 .065. 
Potassa,  KHO.    Evaporating  liquor  potassoe  to  dryness,  and  fusing. 
Potassa  cum  calce.    Equal  parts  potassee  and  lime  triturated  and  sometimes  fused 
together. 

Potasii  acetas,  2KAc.    Neutralizing  acetic  acid  -with  carbonate,  and  crystallizing. 
Potassii  citras,  3KCi.    Neutralizing  citric  acid  ■with  carbonate,  and  granulating. 
Liquor  potassii  citratis.    A  variety  of  extemporaneous  processes. 
Potassii phoaphas,  2KH3PO^.    By  combining  3HPO4  with  2  eq.  KjCOj. 
Potussi  hypophosphis,  KFIjPOj.    By  precipitating  hypophosphite  lime  with  carbonate 
potassium. 

Potassii  chloras,  2K,C103.    Passing  excess  of  chlorine  through  solution  potass*. 
Sodii  chloras,  NaCiOg.    Decomposing  chlorate  of  potassium  with  bitartrate  of  sodium. 
Polassii  silicas.    Fusing  together  silica  and  K2CO3. 
Potassii picras.    Saturating  picric  acid  with  KHO. 

It  is  remarkable  that  the  only  available  source  of  carbonates  of 
potassium  is  from  the  combustion  of  vegetable  organizations,  which, 
by  absorbing  the  salts  of  the  alkalies  in  solution  in  the  water  per- 
meating the  soil,  have  assimilated  these  into  their  structure,  and 
on  their  combustion  they  are  obtained  in  the  ashes,  remaining  un- 
consumed.  By  lixiviating  the  ashes  of  forest  trees  and  evaporating 
the  lye,  potash  is  obtained,  and  by  subjecting  this  to  the  action  of 
flame  it  is  converted  into  pearlash. 

Potash  and  joearlash,  though  important  in  their  relations  to  the 
arts  and  to  domestic  economy,  are  seldom  employed  in  medicine, 
except  in  the  preparation  of  the  other  forms  of  caustic  and  carbo- 
nated alkali,  and  the  other  salts  of  potassium  enumerated  in  the 
table. 

Saleratus  is  a  useful  and  tolerably  pure  sesquicarbonate  of  potas- 
sium, prei:)ared  by  subjecting  pearlash  to  the  fumes  of  fermenting 
substances,  from  which  it  absorbs  additional  carbonic  acid._  It 
occupies  a  position  intermediate  between  the  carbonate  and  bicar- 
bonate, and  is  much  used  in  baking  to  furnish  the  carbonic  acid 
which  raises  the  bread,  rendering  it  light  and  porous.    Light  cakes 
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made  with  it  are  generally  considered  less  objectionable  by  dyspep- 
tics than  thoae  made  with  yeast.  Recently  most  of  the  saleratus 
of  the  shops  is  an  imperfectly  carbonated  bicarbonate  of  sodium. 

In  the  last  edition  of  the  British  Fharmacopoeia  a  series  of  test 
solutions  has  been  directed,  termed  volumetric  solutions  from  the 
fact  that  each  measure  of  them  (by  volume)  contains  a  definite 
quantity  of  the  given  chemical ;  and  when  a  given  volume  of  test 
liquid  is  consumed,  it  is  at  once  known  how  much  of  the  chemical 
has  been  used;  then  by  the  table  of  equivalents  the  purity  of  the 
chemical  tested  by  the  volumetric  solution  can  be  ascertained  at 
ouce.  The  facility  with  which  these  solutions  can  be  used  makes 
it  a  subject  of  surprise  that  they  have  not  been  introduced  much 
more  generally  long  since,  as  the  same  method  has  been  employed 
in  assays  of  silver  by  Gay-Luasac's  method  for  nearly  if  not  quite 
fifty  years. 

Potassii  Carbonas.  {Salt  of  Tartar.  KjCOjSH^O.) 

Made  by  dissolving  pearlash  in  an  equal  weight  of  cold  water, 
filtering  or  decanting  to  separate  insoluble  matters,  and  evaporating, 
stirring  actively  so  as  to  form  a  granular  powder,  which  is  very 
deliquescent,  and  usually  contains  water  in  the  proportion  of  three 
equivalents  to  every  two  of  salt.  It  is  soluble  in  its  weight  of 
water.  It  contains  traces  of  sulphate  of  potassium  and  chloride 
of  potassium,  which  do  not  interfere  with  its  medicinal  uses ;  it 
also  contains  silica  in  the  form  of  silicate  of  potassium,  which,  on 
absorbing  00^  from  the  air,  is  precip)itated.  Dose,  gr.  x  to  5ss, 
largely  diluted,  as  an  antacid;  externally  it  is  prescribed  in  lotions 
containing  5ij  to  Oj  of  water. 

A  new  source  of  supply  for  the  potassium  salts  has  been  lately 
pointed  out  by  Mr.  Herbert  Hazard,  viz.,  the  ashes  of  the  corn-cob. 
(See  Amer.  Journ.  Pharm.,  1872,  page  152.) 

Potassii  Bicarhonas.    {Bicarbonate  of  Potassium.  K,HC03.) 

_  Made  by  passing  carbonic  acid  gas  (generated  by  the  action  of 
diluted  sulphuric  or  muriatic  acid  on  chalk  or  marble)  into  a  solu- 
tion of  carbonate  of  potassium  in  about  three  parts  of  water  unto 
saturation,  then  evaporating  at  a  heat  not  exceeding  160°,  and 
crystallizing. 

This  operation  may  be  conducted  with  an  arrangement  of  bottles 
such  as  13  shown  in  Fig.  166,  the  gas  being  passed  through  water 
to  free  it  from  impurities,  and  then  discharged  into  the  solution  of 
carbonate  in  a  beaker  or  other  suitable  containing  vessel.  The 
point  of  saturation  may  be  judged  proximately  by  the  bubbles  of 
gas  ceasing  to  diminish  in  size  as  they  escape  through  the  body  of 
the  solution. 

If  the  solution  is  saturated,  the  formation  of  crystals  will  com- 
mence in  the  containing  vessel  as  soon  as  the  requisite  quantity  of 
the  gas  has  been  absorbed.  The  rationale  of  the  process  is,  that  the 
carbonate  of  potassium,  having  a  strong  affinity  for  carbonic  acid,  is 
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converted  into  bicarbonate  by  absorbing  an  additional  equivalent, 
a  reaction  which,  in  this  instance, -requires  one  equivalent  of  water, 

which  gives  to  this  salt  a  determinate  and  uniform  composition  

K3CO3+  H2O  +  062=  2KIICO3.  Bicarbonate  of  potassium  is  in  large 
transparent  crystals,  with  a  mild  alkaline  taste,  soluble  in  about 
four  parts  of  water. 

The  uniformity  of  this  salt  fits  it  for  use  as  a  test  for  the  strength 
of  acids,  and  it  is  directed  in  the  Pharmacopoeia  as  the  test  to  ascer- 
tain the  strength  of  acids,  which  it  neutralizes  in  the  ratio  of  their 
strength. 

The  following  table  exhibits  the  proportion  of  bicarbonate  of 
potassium  which  neutralizes  100  grains  of  each  of  the  acids 
named : — 

Acetic  acid,  strong,  60  grains.    Diluted,  7.5  grains. 
Diluted  nitric  acid,  20  grains. 
Diluted  sulphuric  acid,  25  grains. 
Citric  acid,  crystallized,  150  grains. 
Tartaric  acid,  crystallized,  i:i3.5  grains. 

Tests. — The  bicarbonates,  if  fully  bicarbonated,  do  not  precipitate 
sulphate  of  magnesium,  by  which  they  may  be  known  from  car- 
bonates. 

The  presence  of  monocarbonate  of  potassium  is  proved  by  a  red- 
dish precipitate  occasioned  with  corrosive  sublimate. 

A  precipitate  by  an  excess  of  caustic  alkalies  shows  the  presence 
of  earthy  or  metallic  oxides. 

A  residue  after  treating  the  salt  with  nitric  acid,  evaporating  and 
redissolving  in  water,  proves  the  presence  of  silicic  acid  ;  a  precipi- 
tate in  this  solution,  with  silver  or  baryta  salts,  indicates  muriatic 
or  sulphuric  acid. 

By  being  calcined,  this  salt  loses  30.7  grains  of  water  and  carbonic 
acid,  forming  the  pure  carbonate  of  the  Pharraacopma. 

Uses. — As  a  medicine,  bicarbonate  of  potassium  acts  as  a  direct 
and  efficient  antacid,  more  pleasant  and  eflicient  than  bicarbonate 
of  sodium  and  more  acceptable  to  the  stomach  than  the  carbonate. 
It  readily  neutralizes  free  acid  in  the  stomach ;  the  excess  being 
absorbed  renders  the  blood  and  urine  decidedly  alkaline,  and  it  is 
hence  considered  alterative  in  its  action.  It  is  used  to  liberate  car- 
bonic acid,  and  for  making  the  saline  preparations  of  potassa  is 
preferred  to  carbonate,  being  free  from  silica.    Dose,  9j  to  5j- 

Potassii  Carbonas  Piira. 

The  ignition  of  the  potash  forming  pearlash  deprives  it  of  organic 
matter,  and  brings  it  more  completely  into  the  condition  of  a  carbo- 
nate. The  solution,  filtration,  and  granulation  of  this  deprive  it 
of  some  inorganic  impurities,  but  leave  it  contaminated  with  silicju 
Charging  it  with  a  further  dose  of  carbonic  acid  precipitates  this 
impurity;  and,  finally,  calcination  at  a  red  heat  will  drive  ofi'  the 
additional  dose  of  carbonic  acid  and  the  water  of  crystallization, 
and  leave  the  pure  carbonate.    This  is  directed  to  be  dissolved 
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find  gTanuluted,  by  wliich  it  will  absorb  water  as 
in  the  case  of  the  ordinary  carbonate.  The  only 
use  to  which  it  is  applied  is  as  a  test,  and  when 
absolute  purity  is  required.  An  iron  crucible  is 
du-ected  in  the  Pharrnacopma  for  this  purpose,  but 
a  porcelain  or  a  platinum  crucible  will  serve  in 
small  operations. 

Fig.  174  shows  the  mode  of  suspending  a  cru- 
cible of  small  size  over  a  gas  lamp  chimney  by  a 
bent  wire;  a  similar  arrangement  may  be  adopted 
in  using  the  Russian  or  other  alcohol  lamps.  I 
have  illustrated  and  described  this  more  fully,  be- 
cause on  a  small  scale  it  is  readily  practicable,  and   and  crucible  sup- 
it  is  frequently  difficult  to  obtain  the  chemically  port, 
pure  carbonate.    Formerly  this  was  directed  to  be 
prepared  by  igniting  bitartrate  of  potassium,  hence  the  name  salt 
of  tartar  now  frequently  applied  to  both  the  carbonates. 

Sesquicarbonate  of  Potassium. — Under  this  name  the  "Eclectic" 
practitioners  prescribe  an  alkaline  powder  prepared  by  dissolving 
bicarbonate  in  water  and  evaporating  "  by  means  of  heat  raised  a 
very  few  degrees  above  the  boiling  point,"  till  "  sufficiently  concen- 
trated," the  resulting  precipitate  is  then  dried  by  "a  gentle  heat." 
It  is  well  ascertained  that  the  bicarbonate  of  potassium  loses  CO^ 
by  an  elevation  of  temperature,  but  it  is  nonsense  to  claim  for 
it  that  as  thus  prepared  it  is  a  true  sesquicarbonate.  This  powder 
is  described  as  iDcing  permanent  in  dry  air,  while  the  ordinary  car- 
bonate is  deliquescent.  The  synonym  "vegetable  caustic"  applied 
to  it  in  Dr.  King's  Dispensatory  is  more  properly  applied  to  caustic 
potassa,  KHO. 

Liquor  Potassce,  U.  S.  P.    {Solution  of  Caustic  Potassa.) 

Eeduced. 

Take  of  Bicarloonate  of  potassium,  fifteen  troyounces  ....  jxv. 

Lime,  nine  troyounces  gix. 

Distilled  water,  a  sufficient  quantity. 

Dissolve  the  bicarbonate  in  four  pints  (reduced,  fSviij)  of  distilled 
water,  and  heat  the  solution  until  eft'ervescence  ceases.  Then  add 
distilled  water  to  make  up  the  loss  by  evaporation,  and  heat  the 
solution  to  the  boiling  point.  Mix  the  lime  with  four  pints  (re- 
duced, f  .5  viij)  of  distilled  water,  and,  having  heated  the  mixture  to 
the  boiling  point,  add  it  to  the  alkaline  solution,  and  boil  for  ten 
minutes.  Then  transfer  the  whole  to  a  muslin  strainer,  and,  when 
the  liquid  portion  has  passed,  add  sufficient  distilled  water,  through 
the  strainer,  to  make  the  strained  liquid  measure  seven  pints  (re- 
duced, fSxiv).  Lastly,  keep  the  liquid  in  well-stopped  bottles  of 
green  glass. 

Solution  of  potassa,  thus  prepared,  has  the  specific  gravity  of 
1-065,  and  contains  five  and  eight-tenths  per  cent,  of  hydrate  of 
potassa. 

An  improved  process,  by  John  Abraham,  of  Liverpool,  directs 
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tlmt  tlio  carbonate  of  potassium  be  put  into  a  stonewarc  vessel  and 
the  water  added,  then  to  boil,  and  then  to  add  little  by  little  the 
hydrate  of  lime,  stirring  during  half  an  hour;  after  subsidence  the 
solution  may  be  poured  off'  clear.  A  pi-actical  advantage  is  gained 
b}'-  adding  the  hydrate  of  lime  to  the  alkaline  solution,  instead  of 
vice  versa. 

Solution  of  potassa  may  also  be  prepared  in  the  followino- 
manner: — 

Take  of  Potassa,  a  troyounce  (reduced,  gss). 

Distilled  water,  a  pint  (reduced,  fjj). 

Dissolve  the  potassa  in  the  distilled  water,  and  allow  the  solution 
to  stand  until  the  sediment  subsides.  Then  pour  ofi"  the  clear 
liquid  and  keep  in  well-stoppered  bottles  of  green  glass. 

This  preparation,  by  the  first  process  as  above,  may  be  con- 
veniently made  with  the  apparatus  ordinarily  at  hand.  An  evap- 
orating dish  and  two  beaker  glasses,  or  salt-mouth  bottles  of 
sufiaeient  size,  and  a  strainer  stretched  over  a  frame  or  funnel  are 
suflicient.  The  use  of  a  strainer  may  be  avoided  by  allowing  the 
precipitated  carbonate  of  calcium  to  subside,  and  drawing  off  the 
liquid  with  a  siphon,  or  decanting  it  carefully. 

The  second  process  is  chiefly  resorted  to  extemporaneously,  and 
by  those  who  use  but  small  portions ;  it  is  only  satisfactory  where 
the  caustic  potassa  is  of  standard  quality;  as  frequently  found  in 
drug  stores,  it  is  deteriorated  by  deliquescence  and  the  absorption 
of  carbonic  acid. 

This  solution  is  a  colorless  liquid  with  an  intensely  acrid  taste; 
sp.  gr.  1.065.  It  should  not  effervesce  with  acids  or  precipitate 
when  mixed  with  two  or  three  measures  of  stronsr  alcohol.  Metallic 
impurities  are  detected  as  in  the  case  of  bicarbonate  of  potassium. 
It  has  a  very  strong  affinity  for  carbonic  acid,  which  it  continually 
abstracts  from  the  air.  It  attacks  flint  glass;  hence  the  direction 
to  keep  it  in  green  glass  bottles.  Its  effect  upon  the  skin  is  to 
produce  an  oily  or  soapy  sensation,  due  to  the  destruction  of  the 
cuticle;  it  also  destroys  or  greatly  injures  vegetable  fibre. 

Its  use  in  medicine  is  chiefly  confined  to  neutralizing  free  acid  in 
the  stomach  and  in  the  secretions.  It  is  applied  to  the  treatment 
of  scrofulous  and  cutaneous  affections,  and  to  the  arrest  of  the  uric 
acid  deposits  in  the  urine.  The  dose  is  from  i^lv  to  f3ss.  When 
given  internally,  it  should  be  largely  diluted  loith  milk.  Dr.  E. 
Wilson,  of  this  city,  has  used  it  with  success  in  a  case  of  extreme 
obesity  for  reducing  the  accumulation  of  fat ;  by  pushing  the  dose, 
diluted  as  above,  to  i^lxl  three  times  a  day,  his  patient,  a  female, 
lost  48  lbs.  weight  in  a  few  months,  so  that  from  weighing  198  lbs. 
at  the  commencement  of  the  treatment,  she  weighed  only  150  lbs. 
at  its  close. 

Potassa  U  S.  P.    ( Vegetable  Caustic,  Caustic  Potassa,  Hydrate  of 

Potassa.  KHO.) 

This  preparation  is  made  from  the  foregoing  by  evaporating  it 
in  an  iron  vessel  to  dryness,  fusing  it,  and  running  it  into  moulds. . 
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It  is  usually  found  in  the  sliops  of  two  qualities — one  in  sticks 
somewhat  thicker  than  a  quill,  of  a  bluish-gray  color  and  peculiar 
earthy  odor;  the  other  quite  white,  frequently  thinner  than  the 
other,  and  more  free  from  oi-ganic  impurities.  It  is  so  deliquescent 
as  to  become  moist  on  exposure  for  a  few  minutes  to  the  air,  and 
should  be  kept  well  and  tightly  closed ;  sometimes  a  few  coriander 
seeds  are  placed  with  it  in  the  bottle;  they  keep  it  dryer,  and  pre- 
vent its  contact  with  the  glass,  upon  which  it  acts. 

It  is  a  very  powerful  caustic,  destroying  the  part  to  which  it  is 
applied,  and  producing  a  deep  eschar.  Its  chief  use  is  in  opening 
al)scesses,  forming  issues,  etc.  One  of  its  chief  disadvantages  for 
these  applications  arises  from  its  deliquescence,  which  occasions  the 
spread  of  its  corrosive  intiuence  to  adjacent  parts. 

Fotassa  cum  Calce,  U.  S.  P. 

Take  of  Potassa, 

Lime,  of  each,  a  troyounce. 

Rub  them  together  into  a  powder,  and  keep  the  mixture  in  a 
well-stopped  bottle.  This  powder  is  designed  to  be  applied  in  the 
form  of  paste,  made  with  a  little  alcohol,  but  by  a  modification  of 
the  process,  a  similar  article  is  produced,  which  is  run  into  sticks, 
and  is  found  in  the  shops  in  that  form,  resembling  common  caustic 
in  appearance.  It  is  milder  from  the  dilution  with  lime,  and  less 
deliquescent. 

Poiassii  Acetas.    {Sal  Diureiicus.    2K,Ac-f  2H2O.) 

Made  by  neutralizing  acetic  acid  with  bicarbonate  of  potassium. 
The  potassa  combines  with  the  acetic  acid,  liberating  the  carbonic 
acid  with  effervescence ;  the  process  is  completed  by  evaporating 
by  a  carefully  regulated  heat  till  it  fuses  and  crystallizes,  or  dries 
into  a  powder.  This  preparation  is  difficult  to  prepare  in  perfec- 
tion ;  the  finest  specimens  found  in  this  market  are  imported  from 
France,  in  foliated  satiny  masses,  unctuous  to  the  touch,  and  of  a 
pungent  saline  taste ;  it  is  neutral  in  its  reactions,  and  extremely 
soluble  and  deliquescent,  so  much  so  as  to  be  v.ery  difficult  to 
manipulate  with. 

In  medicine  it  is  used  as  a  diuretic,  refrigerant,  and  alterative. 
Recently  it  is  much  prescribed  in  acute  rheumatism.  The  acid  it 
contains  being  consumed  in  passing  through  the  system,  the  alkali 

I is  found  as  carbonate  in  the  urine,  which  is  much  increased  in 
quantity.  The  dose  of  acetate  of  potassium  is  from  gr.  x  to  3ij- 
Soluble  in  half  its  weight  of  water  and  in  twice  its  weight  of 
alcohol ;  the  aqueous  solution  is  without  action  on  litmus.  Metallic 
or  earthy  impurities  are  detected  as  in  the  case  of  bicarbonate  of 
[  potassium ;  hyposulphurous  acid  is  detected  by  the  gray  precipitate 
obtained  with  a  solution  of  protonitrate  of  mercury;  the  pure  salt 
affords  a  white  precipitate. 

The  crystallized  salt  is  expensive,  and  very  liable  to  deteriorate 
oy  deliquescence,  and  when  deliquesced  is  of  variable  state  of  hy- 
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dmtion,  so  that  some  pharmacists  find  it  desirable  to  make  the 
salt  in  concentrated  solution,  and  dilute  it  as  required.  The  follow- 
ing formula,  by  James  T.  Shinn,  of  Philadelphia,  is  adapted  to  this 
purpose: — 

Take  of  Carbonate  of  potassium  ....    4  ounces,  G  drachms. 

Acetic  acid  11^  ounces,  or  sufficient. 

Add  the  acid  gradually  to  the  carbonate  of  potassium  until  effer- 
vescence ceases,  and  the  liquid  is  neutral  to  test  paper,  and  water 
sufficient  to  make  a  pint.  Each  fluidrachm  of  this  solution  con- 
tains half  a  drachm  of  acetate  of  potassium,  and  it  may  thus  be 
"weighed  by  measure"  to  suit  each  prescription  presented. 

A  recipe  is  given  among  the  Extemporaneous  Preparations  for  a 
ready  mode  of  preparing  acetate  of  potassium  in  a  liquid  form, 
suitable  for  use. 

Fotassii  Ciiras,  U.  S.  P.    {Citrate  of  Potassium.    3K,Ci ) 

Reduced. 

Take  of  Citric  acid,  |x  gx. 

Bicarbonate  of  potassium,  5xiv  Sxiv. 

Water,  q.  s.  (Oij)  fsiv. 

Dissolve  the  citric  acid  in  the  water,  add  the  bicarbonate  gradu- 
ally, and  when  effervescence  has  ceased,  strain  and  evaporate  to 
dryness,  stii'ring  constantly  after  the  pellicle  has  begun  to  form  till 
the  salt  granulates,  then  rub  it  in  a  mortar  (wedgewood),  pass  it 
through  a  coarse  sieve,  and  put  it  in  a  bottle,  which  should  be  kept 
closely  stopped.  In  this  process,  as  in  the  foregoing,  by  single 
elective  affinity  the  base  combines  with  the  acid,  liberating  the 
gaseous  ingredient  with  effervescence.  As  citric  acid  of  commerce 
varies  in  the  precise  quantity  of  water  it  contains,  these  propor- 
tions may  be  changed  so  as  to  insure  complete  saturation,  though 
the  presence  of  a  slight  excess  of  the  acid  is  not  objectionable. 
The  potassium  is  here  added  in  the  full  proportion  to  form  a  basic 
salt;  there  are,  however,  two  other  salts  of  citric  acid  and  potassium 
having  one  and  two  equivalents  of  the  base,  respectively.  The  salt 
is  a  granular  powder,  soluble  in  twice  its  weight  of  water,  from 
wliich  alcohol  precipitates  a  more  concentrated  solution,  deliques- 
cent, and  in  its  effects  refrigerant  and  diaphoretic.  Its  dose  is 
from  9j  to  3ss. 

Earthy  and  metallic  oxides  are  precipitated  hy  alkalies,  sulphu- 
retted hydrogen,  and  ferrocyanide  of  potassium;  sulphuric  and 
muriatic  acids  by  salts  of  barium  and  silver;  tartaric  acid  by  the 
addition  of  muriatic  acid. 

Among  the  diaphoretic  solutions,  under  the  hefid  of  Extempora- 
neous Preparations,  this  salt  in  various  liquid  forms  is  again  in- 
troduced. 

Fotassii  Chloras.    {Chlorate  of  Potassium.  K,C103.) 

Chlorate  of  potassium  may  be  prepared  by  passing  chlorine  gas 
into  a  solution  of  potassa  or  its  carbonate ;  at  first,  chloride  of  potas- 
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sium  and  hjpoclilorito  of  potassium  are  formed  ;  with  these,  a 
further  proportion  of  chlorine  produces  changes  resulting  \n  the 
conversion  of  the  hypochloric  into  chloric  acid,  which  exists  in 
oomhination  Avith  the  potassa  as  chlorate  of  potassium;  this  is  sepa- 
rated hy  crystallization  from  the  more  soluhle  chloride  of  potassium. 
There  are  modifications  of  this  process  hy  which  a  larger  yield  and 
greater  economy  of  materials  are  produced.  For  a  description  of  it, 
see  13th  ed.  Wood  and  Bachc's  Dispensatory/,  page  702.  The  process 
in  use  for  commercial  purposes  consists  in  passing  chlorine  gas  into  a 
moistened  mixture  of  three  parts  of  chloride  of  potassium  and  ten 
of  slaked  lime  until  saturated,  and  well  boiling  the  product.  Chlo- 
rinated lime  is  first  formed;  this,  on  boiling  Avith  Avater,  splits  up 
into  chloride  of  calcium  and  chlorate  of  calcium,  and  the  latter, 
reacting  on  the  chloride  of  potassium,  yields  chloride  of  calcium 
and  chlorate  of  potassium,  Ca2C103  +  2KCl=CaCl2  +  2KC103. 

This  salt  is  anhydrous.  It  appears  in  heaA-y  crystals  of  a  pearly 
lustre,  sp.  gr.  1.989.  Its  taste  is  cooling,  sharp,  resembling  that  of 
nitre;  it  readily  fuses,  enters  into  ebullition,  and  gives  oflt"  oxygen, 
leaving  as  a  residue,  when  the  process  is  pushed  to  completion, 
chloride  of  potassium. 

It  is  soluble  in  tAvo  parts  of  boiling  and  sixteen  parts  of  cold 
water;  is  very  explosive  Avhen  mixed  Avith  inflammable  substances 
(sulphur,  charcoal,  etc.).  If  dropped  in  concentrated  HSO^,  the 
chloric  acid  of  the  salt  is  decomposed  into  hj-perchloric  and  chlorous 
acids,  which  latter  suddenly  decomposes  into  chlorine  and  oxygen, 
thereby  causing  a  violent  explosion. 

This  property  renders  it  necessary  that  pharmacists  and  those 
dispensing  chlorate  of  potassium  should  remember  that  all  sub- 
stances in  which  carbon  is  loosely  combined  Avill  produce  the  same 
result.  Sugar,  tannic  acid,  etc.,  when  incorporated  Avith  one  an- 
other, should  ahvays  be  powdered  separately  and  mixed  in  a  paper 
by  means  of  a  wooden  spatula. 

Its  cold  solution  is  not  affected  by  any  tests  except  such  as  pro- 
duce precipitates  with  potassa  (tartaric  acid  and  chloride  of  plati- 
num). The  presence  of  saltpetre  is  detected  by  the  alkaline  reac- 
tion of  the  salt  after  having  been  exposed  to  a  strong  heat. 

The  uses  of  chlorate  of  potassium  in  the  arts  are  as  an  oxidizing 
agent  in  calico  printing,  and  in  the  fabrication  of  friction  matches 
and  explosive  compounds. 

In  medicine,  it  is  much  prescribed  as  an  alterative,  diuretic,  ner- 
vine, and  antiseptic,  and  for  its  asserted  ettect  as  an  oxidizer  of  the 
l)lood.  The  great  variety  of  diseases  to  which  it  has  been  applied 
and  its  general  popularity  with  the  profession  have,  of  late  years, 
made  it  a  leading  article  in  the  shop  of  the  apothecary.  It  is  as- 
serted to  be  useful  in  treating  diphtheria,  a  very  prcA'^alent  and 
dangerous  epidemic.  It  is  mostly  given  in  solution,  and  its  sparing 
solubility  is  often  quite  overlooked  by  physicians;  599  to  f.sj  of  Avater 
is  the  limit  of  concentration.  Chlorate  of  sodium  is  more  soluble, 
and  has  been  recommended  as  a  substitute.    The  dose  of  chlorate 
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of  potassium  is  from  gr.  x  to  5ss;  externally  from  5j  to  5iij  to  a 
pint  of  water  as  a  uretliral  injection,  montli-wasli,  etc. 

In  tubercular  affections  it  is  highly  recommended  by  some  prac- 
titioners. Thougli  considered  as  rather  an  innoxious  remedy,  it  is 
capable  of  producing  serious  consequences  in  overdose,  as  shown 
in  the  case  of  Dr.  Fountain,  an  esteemed  physician  of  Davenport, 
Iowa,  who  had  experimented  with  various  doses,  till,  having  ex- 
ceeded half  an  ounce  with  impunity,  he  ventured  upon  one  ounce 
at  a  dose,  and  fell  a  victim  to  his  temerity. 

Sodii  Chloras.    {Chlorate  of  Sodium.  NaClOj.) 

By  mutual  decomposition  of  strong  solutions  of  chlorate  of  potas- 
sium and  bitartrate  of  sodium,  bitar-trate  of  potassium  is  precipi- 
tated while  chlorate  of  sodium  is  retained  in  solution,  from  which 
it  crystallizes  on  evaporation  ;  the  mother-liquor  is  best  poured  off 
from  the  first  crystals  formed,  which  are  chiefly  bitartrate  of  potas- 
sium; or  the  crystals  are  dissolved  in  the  least  possible  quantity  of 
cold  water,  so  as  to  leave  the  crystals  of  cream  of  tartar  behind. 

It  crystallizes  in  rhomboliedrons,  dissolves  in  alcohol,  and  in  three 
parts  of  cold  water,  and  is  fusible,  evolving  some  oxygen.  It  has 
been  recommended  as  milder  in  its  action  than  chlorate  of  potas- 
sium, and  on  account  of  its  greater  8olubilit3\ 

The  salt  detonates  when  fused,  if  it  contains  tartaric  acid. 

Chlorate  of  sodium  may  be  used  in  the  dose  of  gr.  xv  to  foss,  in 
the  cases  for  which  chlorate  of  potassium  is  prescribed. 

Phosphate  of  Potassium. 

Of  the  three  phosphates  of  potassium,  that  corresponding  in  com- 
position to  the  ordinary  phosphates  of  sodium  and  ammonium  is 
the  one  used  in  medicine.  It  may  be  prepared  by  boiling  glacial 
phosphoric  acid,  to  change  it  into  HjPO^,  and  then  adding  two 
equivalents  of  carbonate  or  bicarbonate  of  potassium,  or  by  decom- 
posing bone  phosphate  of  lime  with  sulphuric  acid  as  in  the  officinal 
process  for  phosphate  of  sodium,  p.  187,  and  adding  carbonate  of 
potassium;  the  proper  proportions  are  given  below: — 

Take  of  Bone,  biirut  to  whiteness  and  powdered   .    .    .    Ten  parts. 

SuliDhuric  acid  Six  parts. 

Bicarbonate  of  potassium  Sufficient. 

Mix  the  powdered  bone  with  the  sulphuric  acid,  in  an  earthen 
vessel;  then  add  ten  parts  of  watei',  and  stir  them  well  together, 
digest  for  three  days,  occasionally  adding  a  little  water,  and  fre- 
quently stirring;  then  pour  on  ten  parts  of  boiling  water,  and 
strain  through  ^linen;  set  by  the  strained  liquid  that  the  dregs  may 
subside,  from  which  pour  off  the  clear  solution,  and  boil  it  down  to 
eight  parts;  to  this  add  bicarbonate  of  potassium  previously  dis- 
solved in  hot  water  until  effervescence  ceases;  filter  and  evaporate 
to  dryness. 

This  salt  is  slightly  acid  to  test  paper,  though  called  the  neutral 
phosphate;  it  is  white,  amorphous,  deliquescent,  and  freely  soluble. 
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It  lias  been  given  as  an  alterative  in  scrofula  and  phthisis  in  the 
dose  of  ten  to  twenty  grains,  and  as  an  ingredient  in  some  of  the 
compounds  used  as  tonics. 

Hypophosphite  of  Potassium  .  KHjPO^. 
This  salt  is  prepared  ivom  the  hypophosphite  of  calcium  and  car- 
bonate of  potassium,  which  decompose  each  other,  yielding  hypo- 
pliosphite  of  potassium  and  insoluble  carbonate  of  calcium  which 
is  separated.    The  proportions  are  as  follows: — 

Take  of  Hypophosphite  of  calcium  6  oz. 

Granulated  carbonate  of  potassium  5|  oz. 

Water  Suflicient. 

Dissolve  the  hypophosphite  in  a  pint  and  a  half  and  the  carbon- 
ate in  half  a  pint  of  water.  Mix  the  solutions,  and  separate  the 
carbonate  of  calcium  on  a  filter;  after  draining,  pass  water  through 
the  precipitate  till  it  ceases  to  dissolve  out  the  soluble  salt;  then 
evaporate,  stirring  toward  the  last  to  granulate  the  salt. 

Hypophosphite  of  potassium  is  a  white,  opaque,  deliquescent  salt, 
very  soluble  in  water  and  alcohol  Its  greater  tendency  to  absorb 
moisture  renders  it  less  eligible  for  prescription  than  the  sodium 
salt.  Its  dose  is  from  three  to  five  grains,  and  it  enters  intoi  a  num- 
ber of  the  syrups  of  the  mixed  hypophosphites,  though  rarely  pre- 
scribed separately. 

Potassii  Silicas. — The  several  kinds  of  glass  are  mixed  silicates: 
those  of  sodium  and  calcium  constitute  window  glass;  potassium 
and  calcium,  crown  glass,  and  potassium  and  lead,  flint  glass.  It 
is,  however,  remarkable  that  the  alkaline  silicates  by  themselves 
are  soluble  in  water  and  decomposable  by  acids;  this  solubility  is 
increased  by  excess  of  alkali  and  by  heat,  especially  by  superheated 
steam. 

Silicate  of  potassium  is  a  transparent,  vitreous  mass,  deliquescent 
and  soluble  in  water;  it  is  formed  by  fusing  together  silica  and 
carbonate  of  potassium.  Soluble  glass  is  now  manufactured  on  a 
large  scale  in  Philadelphia,  for  use  as  an  impervious  coating  to 
casks,  as  an  ingredient  in  soaps,  and  for  many  economic  uses.  It 
lias  been  asserted  to  be  a  powerful  solvent  for  arthritic  calculi  com- 
posed of  urate  of  sodium;  the  dose  is  ten  to  fifteen  grains  twice 
daily,  dissolved  in  much  water. 

Potassii  Picras,  vel  Carbazotas,  Picrate  of  Potassium. — This  salt  is 
obtained  by  neutralizing  picric  acid  with  potassa  or  its  carbonate,,, 
and  crystallizing  from  hot  water.  It  appears  in  fine  yellow  needles 
of  a  persistent  bitter  taste,  which  are  insoluble  in  alcohol,  not  very 
soluble  in  cold  water,  requiring  260  parts  at  60°  F.,  but  dissolves 
\yith  facility  in  boiling  water;  it  contains  no  water  of  crystalliza- 
tion. It  has  been  used  by  Braconnot  as  a  substitute  for  quinia  in 
intermittent  fevers,  with  good  success;  the  dose  is  stated  to  be  from 
two  to  five  grains,  in  pills  or  powders  on  account  of  its  sparing 
8olul)ility;  great  care  should  be  observed  in  rubbing  the  salts  of 
this  acid  to  powder,  as  they  explode  when  struck  with  violence. 
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Group  3. — Alkaline.  Salts,  starting  with  Common  Salt. 

Soflii  cliloridum,  NuCI.    Obtaineil  by  evaporation  of  certain  natural  spring  waters. 

Sodii  sulphas,  Na^SO^.lOHjO.    By  action  of  sulphuric  acid  on  common  salt. 

Sodii  carbonas,  NajCOg.lOHjO.    By  calcining  the  sulphate  with  carbon,  chalk,  etc. 

Sodii  carbonas  exsiccat,  NajUOg.    By  simple  calcination  of  carbonate. 

Liquor  sodae,  NaHO-f-aqua.    By  boiling  the  carbonate  with  lime;  sp.  gr.  1.071. 

Sodti,  NaHO.     By  evaporating  the  last  mentioned  solution. 

Sodii  bicarbonas,  2NaHC03.    By  passing  gaseous  COj  into  a  box  containing  eflSoresced 

crystals  of  the  carbonate. 
Sodii  phosphas,  Na2HPO^,12HjO.     By  neutralizing  superphosphate  of  calcium  with 

carbonate  of  sodium,  filtering,  and  evapor.'iting. 
Sodii  "hypophosphis,  Na^HPO^.    By  precipitating  hypophosphite  of  calcium  with  NdjCOj. 
Liquor  sodse  chlorinata.    By  treating  the  carbonate  in  solution  with  chlorinated  lime. 
Sodii  hyposulphis,  NajSj03,5HjO.  from  sulphur  and  carbonate  of  sodium  by  combustion, 

etc. 

Sodii  acetas,  NaAc.    An  intermediate  salt  in  the  preparation  of  acetic  acid. 
Sodii  citras,  NagCi.    By  saturating  citric  acid  with  NOjCOj. 
Liquor  sodii  tarlro-citratis.    By  combining  bicarbonate  of  sodium  with  T  and  Oi. 
Sodii  valerianas,  Na,Va.    An  intermediate  salt  in  the  preparation  of  other  valerianates. 
Sodii  benzoas,  NaBz.    By  neutralizing  benzoic  acid  with  NaCOg. 
Sodii  sulphovinas,  NaC2Hg,S0^.    From  sulphovinate  of  barium  with  NaCOg. 
Ammonii  benzoas,  NHjBz.    By  saturating  benzoic  acid  with  water  of  ammonia  and  eva- 
porating. 

Sodii  Chloridum.    {Common  Salt.    NaCl  =  58.5.) 

Common  salt  is  a  native  mineral  substance  found  in  various  parts 
of  the  world,  and,  in  solution,  a  constituent  of  numerous  springs, 
from  -whicli  it  is  readily  obtained  by  evaporation.  It  is  also  one  of 
the  products  of  the  evaporation  of  sea-water. 

It  is  found,  in  commerce,  in  crystals  called  rock  salt,  or  usually 
in  a  granulated  or  fine  dry  powder.  It  is  soluble  in  about  three 
parts  of  water;  nearly  insoluble  in  alcohol,  and  contains  no  Avater 
of  crystallization;  its  chief  use,  that  of  a  condiment  and  antiseptic, 
is  well  known.  It  is  an  emetic  in  large  doses ;  externally  stimu- 
lant. Salt-baths,  with  or  without  friction,  are  useful  appliances  of 
the  physician. 

Tests. — Adulterations  with  lime  or  magnesia  are  shown  by  a 
precipitate  with  carbonate  of  sodium;  metallic  salts  by  sulphuretted 
hydrogen  or  ferrocy anide  of  potassium ;  sulphates  by  a  barium  salt. 

Sodii  Sulphas.    {Glauber's  Salts.    Na,SO,,10H,O  =  322.) 

It  is  produced  from  the  residuum  in  making  muriatic  acid  and 
chlorinated  lime,  and  is  one  of  the  most  abundant  and  cheap  articles 
of  chemical  manufacture.  It  exists  in  sea-water,  and  in  many 
spring  waters.  It  is  usually  in  very  large  white  efflorescent  crystals. 
IsTeutral,  very  soluble,  with  a  bitter,  nauseous,  and  saline  taste;  its 
composition  is  two  equivalents  of  sodium,  one  of  sulphuric  acid, 
and  ten  of  water;  the  water,  which  forms  55  per  cent,  of  its  weight, 
is  nearly  all  lost  in  effloresced  specimens.  Its  dose,  as  a  cathartic, 
is  §S8  to  (one-half  when  effloresced),  though  chiefly  used  as  a 
purge  for  horses  in  much  larger  quantities.  It  is  the  ])rincipal  in- 
gredient in  the  so-called  Cheltenham  salts.  It  has  been  prescribed 
in  doses  of  5^3  in  dysentery. 
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The  presence  of  chlorides  may  be  detected  by  nitrate  of  silver,  of 
metallic  salts  as  above.    It  is  not  often  adulterated. 

Sodii  Carbonas.    {Sal  Soda.    Washing  Soda.   Na.COj,! 01120=  286.) 

Carbonate  of  sodium  is  found  native,  and  is  also  extracted  from 
the  ashes  of  sea  plants,  in  which  case  it  is  called  barilla,  or  kelp ; 
it  is,  however,  chieliy  produced  on  a  very  large  scale  by  calcining 
sulphate  of  sodium  with  small  coal  and  chalk,  which,  by  the  ab- 
straction of  oxygen,  reduces  it  into  sulphuret,  and  then  from  the 
presence  of  the  chalk  into  carbonate  of  sodium  and  sulphuret  of 
calcium,  Na^S  -f  CaC03  =  CaS  +  NajCOj.  The  carbonate  is  sepa- 
rated by  digestion  with  hot  water,  evaporated,  further  carbonated, 
redissolved,  and  crystallized. 

The  chief  use  of  carbonate  of  sodium  is  in  the  arts  and  in  do- 
mestic economy  as  a  detergent,  and  in  the  preparation  of  numerous 
officinal  and  other  carbonates  and  salts  of  sodium.  It  is  extremely 
soluble  in  water,  and  efflorescent,  and  contains  62  per  cent,  of 
water  of  crystallization,  whicli  may  be  dissipated  by  heat. 

The  presence  of  common  salt  is  detected  by  supersaturating  with 
nitric  acid  and  adding  solution  of  nitrate  of  silver;  sulphate  of 
sodium  by  solution  of  nitrate  of  barium.  It  is  not  commonly 
adulterated.    Dose,  as  an  antacid,  gr.  x  to  5ss. 

Sodii  Carbonas  Exsiccata.    {Dried,  or  Calcined  Carbonate  of  Sodium. 

]S'a,CO3=106.) 

Take  of  Carbonate  of  sodium,  a  convenient  quantity. 

Expose  it  to  a  heat  in  a  clean  iron  (or  porcelain)  vessel  until  it  is 
thoroughly  dried,  stirring  constantly  with  an  iron  (or  porcelain) 
spatula,  then  rub  into  powder. 

This  is  the  form  in  which  carbonate  of  sodium  is  most  conveni- 
ently given  in  powder  or  pill.  It  is  a  milder  antacid  than  the  cor^ 
responding  salt  of  potassium.  The  dose  of  dried  carbonate  of 
sodium  is  gr.  v  to  xv.  It  enters  into  the  composition  of  some  tonic 
and  antacid  pills. 

Liquor  Sodce,  U.  S.  P.    ISTaHO  in  Aq. 

Take  of  Carbonate  of  sodium,  twenty-six  troyounces. 
,  Lime,  eight  troyounces. 

Distilled  water,  a  sufficient  quantity. 

Dissolve  the  carbonate  in  three  pints  and  a  half  of  distilled 
water,  and  heat  the  solution  to  the  boiling  point.  Mix  the  lime 
with  three  pints  of  distilled  water,  and,  having  heated  the  mixture 
to  the  boiling  point,  add  it  to  the  solution  of  the  carbonate,  and 
boil  for  ten  minutes.  Then  transfer  the  whole  to  a  muslin  strainer, 
and,  when  the  liquid  portion  has  passed,  add  sufficient  distilled 
w«ter,  through  the  straitier,  to  make  the  strained  liquid  measure 
SIX  pints.  Lastly,  kee[)  ihe  liquid  in  well-stopped  bottles  of  green 
glass. 
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Solution  of  soda  has  the  specific  gravity  1.071,  and  contains  fi.ve 
and  seven-tenths  per  cent,  of  hydrate  of  sodium. 

A  colorless  liquid,  having  an  extremely  acrid  taste,  and  a  strono- 
alkaline  reaction.  It  causes  no  effervescence  when  added  to  a  di^ 
luted  acid,  and  yields  no  precipitate  with  bichloride  of  platinum. 
When  saturated  with  diluted  nitric  acid,  it  gives  no  precipitate,  or 
only' a  slight  one,  with  carbonate  of  sodium,  chloride  of  barium, 
or  nitrate  of  silver. 

This  is  a  new  officinal  in  the  Pharmacopoeia  of  1860,  in  which  it 
is  placed  under  the  general  head  Liquores.  In  the  process  and 
rationale  it  scarcely  differs  from  solution  of  caustic  potassa.  The 
carbonate  of  sodium  of  commerce  is  considered  of  sufficient  purity 
to  yield  on  the  abstraction  of  the  carbonic  acid  a  solution  of  caustic 
soda,  adapted  to  medicinal  and  ordinary  chemical  uses.  Its  em- 
ployment in  medicine  will  be  as  an  antacid  and  antilithic;  it  is  well 
adapted  to  replace  solution  of  potassa,  being  somewhat  milder  in 
its  action.    Dose,  Jn^v  to  3ss,  largely  diluted  with  milk. 

Soda.    {Caustic  Soda.    NaHO  =  40.) 

Hydrate  of  caustic  soda  is  prepared  from  its  solution  precisely 
like  caustic  potassa;  it  is  seldom  used  in  medicine,  but  is  employed 
in  some  chemical  operations,  where  the  presence  of  potassa  is  not 
admissible,  and  in  the  manufacture  of  hard  soaps.  Under  the  name 
of  concentrated  lye  this  form  of  alkali  has  been  introduced  into  com- 
merce in  small  iron  boxes  for  domestic  use. 

Sodii  Bicarbonas.    {Supercarbonate  of  Sodium.    E"a,HC03=  85.) 

The  best  process  for  jDreparing  this  salt  is  a  modification  of  that 
originally  proposed  by  Dr.  Franklin  R.  Smith,  of  Bellefonte,  Pa. 
The  crystallized  carbonate  partly  effloresced,  or  a  mixture  of  the 
crystallized  and  dried,  in  proper  proportion,  is  placed  in  a  wooden 
perforated  box,  and  carbonic  acid  gas  (generated  by  the  action  of 
dilute  sulphuric  acid  on  marble)  is  passed  into  it.  Owing  to  the 
strong  affinity  of  the  monocarbonate  for  a  further  dose  of  carbonic 
acid,  the  bicarbonate  is  generated  in  this  simple  way.  Another 
process  consists  of  stirring  together  chloride  of  sodium,  dissolved 
in  three  times  its  weight  of  water,  and  carbonate  of  ammonium, 
which  has  chiefly  passed  into  bicarbonate — equal  weights;  the  two 
salts  decompose  each  other,  producing  bicarbonate  of  sodium,  which 
is  sparingly  soluble  and  precipitates  in  crystalline  grains,  and  mu- 
riate of  ammonium,  which  remains  in  solution,  "KIIJlCOj  and 
KaCl  =  NaHCOj  and  KH^Cl.  As  met  with  in  the  shops,  bicarbo- 
nate of  sodium  is  a  dry,  white  powder,  slightly  alkaline,  permanent 
in  the  air,  soluble  in  thirteen  parts  of  cold  water,  decomposed  by  a 
boiling  temperature.  The  commercial  article  I  have  generally 
found  to  contain  some  sesqui-  or  monocarbonate.  The  taste  betrays 
this,  as  also  the  fact  of  its  readily  precipitating  carbonate  of  niag- 
nesiumfrom  a  cold  solution  of  Epsom  salts,  which  well-made  bicar- 
bonate will  not ;  also  the  formation  of  a  reddish  precipitate  with 
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corrosive  sublimate.  This  impurity,  the  result  of  defective  prepa- 
rutiou,  although  not  very  important,  renders  this  remedy  less  ag-ree^ 
able,  and,  in  view  of  its  employment  in  etferveseing  powders,  etc., 
less  eftective.  The  proportion  of  carbonic  acid  given  off  from  bi- 
carbonate of  sodium  by  treating  it  with  acids  exceeds  50  per  cent., 
so  that  it  is  one  of  the  most  productive  articles  for  this  purpose.  It 
enters  into  effervescing  soda,  Seidlitz,  yeast,  and  some  other  pow- 
ders, in  which  tartaric  acid  is  employed  to  decompose  it;  the  pro- 
portion being  thirty-live  parts  of  the  acid  to  forty  of  the  bicarbo- 
nate. 

Sodium  saleratus  is  now  employed  in  immense  quantities  as  an 
adulteration  of  the  proi:)er  saleratus,  and  as  a  substitute  for  bicar- 
bonate of  sodium ;  it  is,  generally,  an  imperfect  substitute  for  the 
officinal  bicarbonate  of  sodium. 

Bicarbonate  of  sodium  is  used  in  medicine  as  a  mild  antacid ;  it 
is  very  cheap,  though,  I  think,  inferior  to  bicarbonate  of  potassium 
for  the  purpose.    Dose,  9j  to  Sj,  iii  carbonic-acid  water  if  at  hand. 

(For  eflervescing  piowders,  see  Extemporaneous  Prescriptions.) 

Soda  Bicarbonas.    Bicarbonate  of  Sodium,  U.  S.  P.  (ITaHCOj.) 

Take  of  Commercial  bicarbonate  of  sodium,  in  powder,  64  troyounces. 
Distilled  water,  six  pints. 

Introduce  the  powder  into  a  suitable  conical  glass  percolator, 
coviar  it  with  a  piece  of  wet  muslin,  and  pour  the  water  gradually 
upon  it.  When  the  liquid  has  ceased  to  drop,  or  when  the  wash- 
ings cease  to  precipitate  a  solution  of  sulphate  of  magnesium, 
remove  the  bicarbonate  of  sodium  from  the  percolator,  and  drop  it 
on  bibulous  paper  in  a  warm  place. 

This  is  a  new  officinal  in  the  last  edition  of  the  U.  S-  Pharmaco- 
poeia, and  is  much  to  be  preferred  for  medicinal  uses  to  the  com- 
mercial article;  the  tests  above  given  for  the  commercial  article  are 
appropriate  to  this. 

Sodii  Phosphas.   Phosphate  of  Sodium,  U.  S.  P.  (]S'ajI-IP0„12H,0.) 

Phosphate  of  sodium  is  formed  by  digesting  bone-ash  (phosphate 
of  calcium)  in  sulphuric  acid,  thus  liberating  phosphoric  acid.  The 
superior  affinity  of  sulphuric  acid  for  the  lime  causes  them  to  unite 
at  the  expense  of  the  phosj)horic  acid,  which  is  thus  liberated;  the 
sulphate  of  calcium  being  separated,  carbonate  of  sodium  is  added  to 
the  phosphoric  acid  till  neutralized,  and  by  crystallizing,  the  pure 
phosj)hate  of  sodium  is  produced  in  large,  transparent,  efflorescent 
crystals. 

It  is  a  tribasic  salt,  consisting  of  one  equivalent  of  j^hosphoric 
acid,  two  of  soda,  and  one  of  water,  and  twelve  of  water  of  crys- 
tallization. The  enormous  proportion  of  water,  62.3  per  cent,  of 
Its  weiirht,  is  a  remarkable  property  of  this  salt. 

It  dissolves  in  four  times  its  weight  of  cold  water,  and  fuses  in 
Its  water  of  crystallization  when  moderately  heated.  It  is  insolu- 
ble in  alcohol.  The  solution  has  an  alkaline  reaction,  and  does  not 
effervesce  with  acids. 
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The  precipitates  with  nitrate  of  silver  (yellow),  chloride  of  barium 
and  acetate  of  lead  are  all  soluble  in  nitric  acid.    The  presence  of 
lime  is  found  by  a  white  precipitate  with  oxalate  of  ammonium. 

Sometimes  it  contains  arseniate  of  sodium,  which  is  detected  by 
saturating  the  solution  with  gaseous  sul])huretted  hydrogen,  heatincr 
slightly,  and  afterwards  carefully  adding  pure  phosphoric  acicT, 
when  sulphuret  of  arsenic  will  be  precipitated.  ' 

Phosphate_  of  sodium  is  a  mild  saline  cathartic  and  diuretic. 
Dose,  from  3ij  to  ^j,  and  is  chiefly  recommended  by  its  taste,  which 
resembles  that  of  common  salt. 

Hypo-phosphite  of  Sodium.  Na^IIFO^. 

This  is  prepared  by  double  decomposition  between  hyijophosphite 
of  calcium  and  crystallized  carbonate  of  sodium. 

Take  of  Hypophosphite  of  calcium   .    .    .    .    6  oz. 

Cr3^stallized  carbonate  of  sodium  .    ,    10  oz. 

Water  A  sufficient  quantity. 

Dissolve  the  hypophosphite  in  four  pints  of  water,  and  the  car- 
bonate in  a  pint  and  a  half,  mix  the  solutions,  pour  the  mixture  on 
a  filter,  and  lixiviate  the  precipitate  of  carbonate  of  calcium,  after 
draining,  with  water,  till  the  filtrate  measures  six  pints.  Evapo- 
rate this  liquid  carefully  till  a  pellicle  forms,  and  then  stir  con- 
stantly, continuing  the  heat  till  it  granulates.  In  this  state  the 
salt  is  pure  enough  for  medical  use;  but,  if  desired  in  crj'stals,  treat 
the  granulated  salt  with  alcohol  sp.  gr.  .835,  evaporate  the  solution 
till  syrupy,  and  set  it  by  in  a  warm  place  to  crystallize. 

Hypophosphite  of  sodium  crystallizes  in  rectangular  tables  with 
a  pearly  lustre,  is  quite  soluble  in  water  and  in  ordinary  alcohol, 
and  deliquesces  slightly  when  exposed  to  the  air.  It  is  given  with 
the  other  salts  of  hypophosphorous  acid  as  a  tonic,  especially  appli- 
cable to  phthisis.    Dose,  5  grains  three  times  a  day. 

Liquor  Sodce  Chlorinate, .  S.  P.  {Labarraqiie's  Disinfecting  Solution.) 

Keduced. 

Take  of  Chlorinated  lime,  twelve  troyounces  5j. 

Carbonate  of  sodium,  twenty-four  troyounces .  .  .  .  5ij. 
Water,  twelve  pints  Oj. 

Dissolve  the  carbonate  of  sodium  in  three  pints  of  the  water, 
with  the  aid  of  heat.  Triturate  the  chlorinated  lime,  a  little  at  a 
time,  with  small  portions  of  the  water,  gradually  added,  until  a 
smooth,  uniform  mixture  is  obtained.  Mix  this  intimately  with 
the  remainder  of  the  water,  and  set  the  mixture  aside  for  twenty- 
four  hours.  Then  decant  the  clear  liquid,  and,  having  transferred 
the  residue  to  a  muslin  strainer,  allow  it  to  drain  until  sufiicient 
liquid  has  passed  to  make,  with  the  decanted  liquid,  eight  pints. 
Mix  this  thorouglily  with  the  solution  of  carbonate  of  sodium, 
transfer  the  mixture  to  a  muslin  strainer,  and  allow  it  to  drain, 
adding  water,  if  necessary,  towards  the  close,  until  eleven  pints 
and  aTialf  of  liquid  have  passed.  Lastly,  keep  the  liquid  in  well- 
stopped  bottles,  protected  from  the  light. 
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The  necessity  for  the  aid  of  heat  in  dissolving  the  carbonate  of 
sodium  may  be  overcome  by  the  use  of  the  mortar  and  pestle,  as 
directed  in  the  chapter  on  Solutions.  The  solution  of  the  chlo- 
rinated lime  is  conveniently  accomplished  by  mixing  it  with  some 
clean  sand  and  packing  it  rather  loosely  into  a  funnel  with  a  pledget 
of  cotton  in  the  neck,^then  pouring  the  water  upon  it.  In  the  ab- 
sence of  a  precipitating  jar  in  which  to  mix  the  solutions,  wide- 
mouthed  bottles  may  be  substituted,  being  well  adapted  to  allow 
tlie  precipitated  carbonate  of  lime  to  subside. 

Labarraque's  is  a  transparent  liquid,  of  a  greenish-yellow  color, 
having  a  slight  odor  of  chlorine,  and  a  sharp,  saline  taste.  Its 
si)ecitic  gravity  is  1.045  ;  it  contains  an  excess  of  carbonate  of 
sodium.  Its  value  will  be  chiefly  dependent  on  the  quality  of  the 
chlorinated  lime  used ;  if  this  is  moist  and  has  a  faint  odor,  it  will 
make  inferior  Labarraque's  solution.  It  rapidly  decolorizes  solu- 
tion of  indigo,  and  produces  a  copious,  light-brown  precipitate  with 
solution  of  sulphate  of  iron.  It  owes  its  therapeutic  and  antiseptic 
properties  to  containing  hypochlorous  acid,  which  is  readily  liberated 
on  the  addition  of  even  a  weak  acid,  and,  on  exposure  to  the  air, 
by  the  absorption  of  carbonic  acid.  It  is  used  in  malignant  fevers 
as  an  antiseptic  and  stimulant,  and  to  correct  fetid  eructations  and 
evacuations ;  it  is  a  favorite  addition  to  gargles  in  ulcerated  sore- 
throat.  One  of  its  principal  uses  is  to  purify  the  air  in  sick-rooms, 
in  which  case  it  acts  by  decomposing  sulphuretted  hydrogen,  against 
which  gas,  when  inhaled,  it  is  also  an  antidote.  The  dose  is  f5ss, 
diluted  with  water  or  mucilage.  In  gargles,  fsss  or  f§j  may  be 
used  in  Oss. 

A  demand  for  this  solution  has  grown  out  of  the  now  fashionable 
art  of  skeletonizing  and  bleaching  leaves  and  seed-vessels  of  plants. 
A  solution  of  chloride  of  lime  serves  a  good  purpose  for  bleaching 
skeletonized  plant  structures  which  are  deprived  of  their  chlorophyl, 
but  for  ferns,  which  are  to  be  bleached  without  any  previous  pro- 
cess, solution  of  chlorinated  soda  has  been  found  greatly  superior. 

Soda  Hyposulphis.    {Hyposulphite  of  Sodium.  'Na28fi3,5'H.J^=24:S.) 

This  salt,  which  is  very  extensively  used  by  photographers  for 
the  solution  of  the  unaltered  iodide  of  silver,  may  be  economically 
prepared  by  the  following  process  :  16  oz.  finely-powdered  crystal- 
lized carbonate  of  sodium  are  mixed  with  5  oz.  flowers  of  sulphur, 
and  heated  in  a  porcelain  dish  with  constant  agitation,  until  it 
takes  fire  and  burns  to  sulphite  of  sodium;  this  is  dissolved  in 
water  and  boiled  with  sulphur,  by  which  another  equivalent  of  this 
element  is  taken  up,  so  as  to  form  the  hyposulphite  l^aj -|- SO3 + 
S  =  Na^S203;  it  is  then  evaporated  to  crystallization. 

The  crystals  are  large,  colorless,  rhombic  prisms,  of  a  cooling, 
afterwards  bitterish,  somewhat  alkaline,  sulphurous  taste,  and  easily 
soluble  in  water;  the  solution  gradually  deposits  sulphur,  leaving 
sulphite  of  sodium,  or  if  in  contact  with  the  air,  sulphate  of  sodium, 
in  solution. 
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It  has  been  recommended  in  various  diseases  as  a  resolvent,  alter- 
ative, and  sudorific,  and  also  as  a  solvent  for  biliary  concretions; 
Sss  to  3j  of  it  is  given  in  the  course  of  a  day  in  solution  or  prefer- 
ably in  syrup.  Externally  it  has  been  employed  as  a  bath  in  quan- 
tities of  from  1  to  4  ounces  dissolved  in  the  necessary'  quantity'  of 
water,  and  with  the  subsequent  addition  of  3  fluidounces  of  diluted 
sulphuric  acid  for  each  ounce  of  the  salt,  so  as  to  liberate  the  hypo- 
sulphurous  acid  which  immediately  decomposes  into  sulphur  and 
sulphurous  acid. 

Sodii  Acetas.    ]Sra,Ac  +  3Aq.  =  160. 

This  is  officinal  in  the  list,  being  formed  by  double  decomposition 
between  acetate  of  calcium  obtained  by  neutralizing  the  acid  from 
the  destructive  distillation  of  wood,  with  carbonate  of  sodium,  as 
explained  under  the  head  of  Acetic  Acid.  It  is  made  officinal  with 
a  view  to  the  preparation  of  acetic  acid  by  its  decomposition  ;  it  is 
also  made  as  follows  :— 

Acetate  of  lead  is  decomposed  by  carbonate  of  sodium,  a  precipi- 
tate of  carbonate  of  lead  is  formed,  and  the  acetate  of  sodium 
remains  in  solution;  or  such  a  solution  is  obtained  by  neutralizing 
acetic  acid  with  carbonate  of  sodium ;  it  is  then  evaporated  to 
crystallization.  The  salt  crystallizes  in  prisms  of  a  saline,  bitter 
taste,  which  effloresce  in  warm  dry  weather,  and  are  fusible  and 
very  soluble  in  water. 

It  has  been  used  for  the  same  purpose  for  which  acetate  of  potas- 
sium is  employed,  and  is  said  to  be  rather  milder  in  its  action ;  the 
dose  is  9j  to  5ij- 

Metals  are  detected  in  the  solution  of  this  salt  by  sulphuretted 
hydrogen  and  ferrocyanide  of  potassium  ;  sulphuric  acid  (sulphate 
of  sodium)  by  the  characteristic  precipitate  with  acetate  of  barium. 

Sodii  Citras.    {Citrate  of  Sodium.  ITa3Ci=276.) 

Citric  acid  being  a  tribasic  acid  furnishes  three  salts  with  sodium, 
of  which  the  most  desirable  appears  to  be  that,  the  composition  of 
which  is  given  above.  It  is  easily  made  by  adding  two  equivalents 
of  bicarbonate  of  sodium  to  one  of  citric  acid,  evaporating,  and 
crystallizing.  These  proportions  would  indicate  approximately  one 
ounce  of  bicarbonate  of  sodium  to  ten  drachms  of  citric  acid.  It 
forms  needles  of  a  pleasant  sub-acid  taste.  If  the  basic  citrate  is 
prepared  the  proportion  of  bicarbonate  should  be  increased  to  one 
ounce  and  a  half,  and  the  salt  would  then  correspond  more  nearly 
with  the  officinal  citrate  of  potassium.  Its  taste  is  free  from  bitter- 
ness, and  it  is  recommended  as  a  pleasant  saline  cathartic.  Dose, 
six  to  twelve  drachms. 

Solution  of  Tartro-Citrate  of  Sodium. 
Tartro-citrate  of  sodium  has  been  recommended,  in  solution,  as 
furnishing  a  more  permanent  and  cheaper  purgative  lemonade  than 
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the  justly  celebrated  citrate  of  magnesium.  I  have  liad  but  little 
expci-ieuce  with  it,  but  propose  the  following  as  a  practicable  formula 
for  its  preparation  : — 

Take  of  Tartaric  acid  ovj- 

Bicarbonate  of  sodium  Svss  or  q.  s. 

Water    .    .    •.  -  fgxss. 

Dissolve  the  acid  in  the  water,  and  add  the  sodium  salt  till  it  is 
nearly  neutral,  then  filter  and  add — 

Simple  syrup  f.^iss. 

Tincture  of  fresh  lemon  peel  f^ss. 

And  lastly — 

Citric  acid, 

Bicarbonate  of  sodium,  of  each  Ej- 

Cork  and  bottle  immediately  and  securely.  Dose,  one  bottle,  as 
a  cathartic, 

Sodii  Citro-Tarti^as  Effervescens^  Ph.  Br. 

Take  of  Bicarbonate  of  sodium  17  parts. 

Citric  acid  6  parts. 

Tartaric  acid  .    .  -  8  parts. 

Mix  them  and  heat  to  200  to  220°  until  the  particles  aggregate 
to  a  granular  condition.    It  should  be  kept  in  well-closed  bottles. 

Sodii  Valerianas.    NaVa  =  124.3. 

Valerianate  of  sodium  is  made  by  saturating  solution  of  caustic 
soda  with  valerianic  acid,  as  produced  by  the  distillation  of  amylic 
alcohol  or  fusel  oil  from  a  mixture  of  sulphuric  acid  and  bichromate 
of  potassium,  by  which  it  is  converted  into  valerianic  acid,  which 
combines  with  the  soda.  The  valerianate  is  obtained  dry  by  evapo- 
ration and  fusion,  and  being  broken,  is  in  soft  white  crystalline 
pieces,  very  soluble,  deliquescent,  with  the  odor  of  valerianic  acid, 
and  a  taste  at  first  styptic  and  afterwards  sweetish  ;  it  melts  with- 
out loss  at  285°,  and  concretes  on  cooling.  If  100  grains  of  the 
salt,  dissolved  in  600  grains  of  water  heated  to  200°,  be  mixed  with 
a  solution  of  100  grains  of  sulphate  of  zinc  in  the  same  quantity  of 
water,  crystals  of  valerianate  of  zinc  will  be  formed  on  the  surface 
of  the  mixture  before  it  cools.  Its  use  is  to  prepare  the  other  vale- 
rianates by  double  decomposition.  It  should  be  soluble  in  absolute 
alcohol.    {See  Acidum  Valerianicum.) 

Sodii  Sulphovinas.    NaCjIIgjSO^  +  2Aq. 

Sulphovinate  of  sodium  is  prepared  by  mixing  about  equal  parts 
of  concentrated  sulphuric  acid  and  strong  alcohol,  and  heating  after- 
wards by  means  of  a  water-bath  ;  water  is  then  added,  and  cai-bonate 
of  barium  to  saturation;  the  solution  of  sulphovinate  of  barium  is 
then  exactly  decomposed  by  a  solution  of  sulphate  of  sodium,  and 
the  filtrate  evaporated  to  crj'stallization.  It  crystallizes  in  hexa- 
gonal tables,  is  deliquescent  and  very  soluble  in  water;  it  fuses  at 
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187°,  and  is  decomposed  above  212°;  its  taste  is  pleasantly  saline 
and  sweet. 

This  salt  has  been  recommended  for  delicate  constitutions  afflicted 
with  weakness  of  the  digestive  organs  and  flatulency.  The  dose,  as 
a  laxative,  is  from  half  an  ounce  to  one  ounce. 

The  impurities  might  be  barium,  detected  by  sulphuric  acid,  or 
sulphate  of  sodium,  detected  by  cliloride  of  barium. 

8odn  Benzoas.  {Benzoate  of  Sodium.  ]Sra,Bz  =  144.) 

If  benzoic  acid  is  saturated  with  carbonate  of  sodium,  the  solu- 
tion yields,  on  evaporation  and  cooling,  needles,  which  are  little 
soluble  in  alcohol.  It  has  been  recommended  in  cases  of  gout  ou 
account  of  benzoic  acid  being  changed  by  the  animal  economy  into 
hippuric  acid. 

Group  4. — Alkaline  Salts,  starting  with  Crude  Tartar. 

Crude  argols,  or  tartar.    Deposited  in  the  casks  during  the  refin  ng  of  wiues. 

Potassii  bitartras,  KHT.    Purified  by  repeated  crystallization,  etc. 

Potassii  et  sodii  tartraa,  KNaT  -(-  'kEfi.    Boiling  carb.  sodium  with  bitnrtrate. 

Potassii  tartras,  K^T.    Boiling  pure  carbonate  potassium  with  bitartrate. 

Potassii  et  boracis  tartras,  KNaT -J-  2KHBO3T  +  2Aq.   Boiling  borax  with  bitartrate; 
deliquescent. 

Potassii  boracico-tartras,  KIIBOjT.    Boiling  boracic  acid  with  bitartrate ;  permanent. 

Crude  argoJs  are  imported  from  the  wine-producing  countries  of 
two  kinds,  the  red  and  the  white  tartar  of  commerce.  Recently 
tartar  has  been  i)roduced,  though  not  in  large  quantities,  in  the 
vicinity  of  Cincinnati,  Ohio.  It  consists  of  potassa  combined  with 
an  excess  of  tartaric  acid,  some  tartrate  of  calcium,  coloring  matters, 
etc.,  the  lees  and  settlings  of  the  wine  which  have  separated  during 
the  conversion  of  the  sugar  of  the  grape-juice  into  alcohol,  and  col- 
lected as  a  mass  ou  the  bottom  and  sides  of  the  casks. 

Fotassil  Bitartras.  {Cream  of  Tartar.  XIlY  +  H,0  =  207.1.) 

Cream  of  tartar  is  made  by  treating  argols  with  hot  water,  mix- 
ing with  clay,  which  absorbs  the  coloring  matters,  purifying  by 
crystallization,  and  reducing  to  powder.  It  is  a  white  somewhat 
gritty  powder,  of  an  agreeable  acid  taste,  sparingly  soluble  in  the 
mouth,  soluble  in  184  parts  of  cold  water,  and  in  18  parts  of  boiling 
water,  which  deposits  it  on  cooling.  It  consists  of  one  equivalent 
of  potassium,  one  of  water,  and  one  of  tartaric  acid,  thougli  formerly 
considered,  as  its  name  implies,  a  bitartrate;  the  combined  water 
contained  in  it  is  capable  of  being  replaced  by  otlier  bases,  as  in  the 
two  salts  which  follow,  and  in  the  tartrate  of  iron  and  potassium, 
and  the  tartrate  of  antimony  and  potassium,  described  in  subsequent 
chapters.  The  reader  is  referred  to  page  75,  40th  vol.,  American 
Journal  of  Pharmacy,  for  another  and  more  eflSicient  method  of 
purifying  cream  of  tartar  and  its  derivatives,  by  Prof.  E.  S.  Wayne, 
of  Cincinnati. 
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Cream  of  tartar  in  closes  of  SRS  to  sj,  and  in  smaller  quantities,  is 
a  very  common  and  well-known  hydragogue  cathartic,  refrigerant, 
and  diuretic.  It  is  usually  given  diffused  in  water,  being  sparingly 
soluble. 

Tests. — It  is  very  liable  to  adulteration,  which  may  be  detected 
by  its  solubility  as  above,  and  by  the  following  tests: — 

It  should  be  completely  soluble  in  liquor  potasste  and  liquor  am- 
monise. 

Tartrate  of  calcium,  which  should  not  exceed  five  per  cent,  in  a 
commercially  pure  specimen,  is  discovered  in  the  neutralized  solu- 
tion by  a  white  precipitate  with  phosphate  of  sodium,  or  neutral 
oxalate  of  ammonium. 

Sulphuric  acid,  sulphate  of  calcium,  alum,  and  sulphate  of  potas- 
sium by  an  insoluble  precipitate,  in  cold  solution,  with  chloride  of 
barium. 

Metals  (copper,  iron,  etc.),  by  precipitates  with  sulphuretted  hy- 
drogen and  ferrocyanuret  of  potassium. 

Potassii  et  Sodii  Tartras.  {Rochelle  Salt  KNaT"  4- Aq.  =  283.1.) 

Rochelle  salt  is  prepared  by  combining  one  equivalent  of  carbonate 
of  sodium  with  one  of  bitartrate  of  potassium.  The  sodium  of  the 
carbonate  uniting  with  the  excess  of  tartaric  acid  of  the  bitartrate 
to  form  a  neutral  salt,  carbonic  acid  is  evolved.  The  crystals  of 
this  salt  are  usually  large,  transparent,  slightly  efflorescent,  of  a 
saline  not  very  unpleasant  taste,  and  soluble  in  five  parts  of  water. 
It  is  incompatible  with  most  acids  and  acidulous  salts,  which  by 
combining  with  the  sodium  throw  down  bitartrate  of  potassium. 
It  is  commonly  sold  in  powder,  and  combined  with  one-third  its 
weight  of  bicarbonate  of  sodium  constitutes  the  so-called  Seidlitz 
mixture.    It  is  a  mild  and  pleasant  purgative.    Dose,  from  3ij  to  sj. 

Tests. — The  presence  of  tartrate  of  calcium,  except  in  small  quan- 
tity, renders  the  solution,  in  2J  to  3  parts  of  cold  water,  milky. 

Lime,  metals,  and  sulphuric  acid  are  detected  as  in  cream  of 
tartar  J  in  the  latter  case,  after  acidulating  with  nitric  acid. 

Potassii  Tartras.  {Soluble  Tartar.  K^T  =  227.2.) 

Soluble  tartar  is  a  salt  in  which  the  excess  of  tartaric  acid  in 
bitartrate  of  potassium  is  combined  with  potassium;  by  boiling  one 
equivalent  of  the  carbonate  of  that  alkali  with  one  equivalent  of 
bitartrate,  the  carbonic  acid  escapes;  the  reaction  closely  resonibles 
that  last  described,  substituting  potassium  for  sodium.  Tartrate  of 
potassium  is  either  in  white  crystals,  or  a  granulated  powder  slightly 
deliquescent  and  freely  soluble;  it  is  less  agreeable  to  the  palate  than 
the  foregoing,  which  it  resembles  in  medical  properties  and  uses. 
The  dose  is  from  3j  to  §j. 

Tests. — A  solution  in  2  parts  cold  water  shows  the  presence  of 
tartrate  of  calcium  if  milky. 

Lime  is  detected  by  phosphate  of  sodium  or  neutral  oxalate  of 
ammonium. 
13 


194 


THE   ALKALIES   AND   THEIK  SALTS. 


Metals  (iron,  copper,  tin),  by  ferrocyanide  of  potassium  and  sul- 
pliuretted  hydrogen,  the  latter  after  acidulating  with  muriatic  acid. 

Sulphuric  and  muriatic  acids  are  found  in  tlie  solution  acidulated 
with  nitric  acid  by  the  precipitate  with  nitrate  of  barium  and  ni- 
trate of  silver. 

Potassii  et  Boracis  Tartras.    KFaT  +  ^(KEBOjr)  +  3 Aq. 

The  tartarus  borazatus  of  the  German  Pharmacopoeias  is  prepared 
by  dissolving  3  parts  of  crystallized  pure  cream  of  tartar  in  a 
solution  of  1  part  borax  in  5  parts  water,  and  evaporating  with 
constant  agitation  to  dryness.  It  is  soluble  in  2  parts  of  "water, 
deliquescing  in  the  air,  and  has  a  mild,  agreeably  sour  taste.  Its 
medicinal  properties  are  similar  to  those  of  the  other  neutral  tar- 
trates. 

In  its  solution  metallic  oxides,  lime,  and  mineral  acids  are  de- 
tected as  above. 

Potassii  Boracico-Tartras.  KIIBO3T. 

The  tartarus  boraxatus,  or  tartras  borico-potassicus,  of  the  French 
Codex,  as  originally  made  by  Soubeiran,  is  prepared  by  dissolving 
1  part  of  boracic  acid  and  4  of  cream  of  tartar,  in  24  parts  of  water, 
and  evaporating  to  dryness  at  or  near  the  boiling  point,  so  as  to 
prevent  the  premature  separation  of  the  excess  of  bitartrate  of 
potassium.  The  salt  resembles  the  foregoing  in  appearance  and  pro- 
perties, except  that  it  keeps  in  the  air  without  attracting  moisture. 

Borax  in  solution  precipitates  the  mucilage  of  gum  Arabic,  Ice- 
land moss  salep,  etc. ;  it  colors  curcuma  paper  brown,  and  dissolves 
in  2  parts  boiling,  and  12  cold  water.  Moistened  with  HSO^,  it 
colors  the  flame  of  alcohol  green. 

Group  5. — Alkaline  Salts — Preparations  of  Ammonia. 

Ammonii  cliloridum  (Ammoniae  murias,  1860),  NHaHCl  =  NH^Cl.    Neutral,  odorless, 

much  used  in  the  arts. 
Ammonii  chloridum  purificatum.    JIade  by  purifying  the  commercial  NH^Cl. 
Ammouii  sulphas,  (NH^)2S0^.    Manufactured  from  gas  liquors. 
Ammonii  et  magnesii  sulphas.    A  constituent  of  the  HgBOg  lagoons  in  Tuscany. 
Ammonii phosphas,  •l^ll^O^.    By  precipitating  phosphate  calcium  with  carbonate  of 

ammonium. 

Ammonii  hi/pophosphis,  NH^HjPOjj.    By  precipitating  hypophosphite  of  calcium  with 

carbonate  of  ammonium. 
Ammonii  nitras,  NH^.NOg.    By  heat  furnishes  NjO, 

Aqua  ammoiiisB.    Aqueous  solution  of  caustic  ammonia,  sp.  gr.  .9G0. 

Aqua  ammonite  fortior.    Aqueous  solution  of  caustic  ammonia,  sp.  gr.  .900. 
Spiritus  ammonias.    Alcoholic  solution  of  caustic  ammonia,       sp.  gr.  .831. 
Spiritus  ammouia3  aromaticus.    Alcoholic  solution  of  carbonate  of  ammonium  with 
aromatics. 

Ammonii  carbonas,  (NH^),HC03.    Hard,  translucent,  pungent. 
Ammonii  bicarbonas,  NHJJCO^.    White,  pulverulent,  odorless._ 
Liquor  ammonii  acetatis.    Neutral  and  mild  solution  of  4NII4AC. 
Ammonii  cilras,  3NHjI.  _In  solution  a  diuretic. 
Ammonii  vaUrianas,  NH.Va.    Antispasmodic.    Used  in  solution. 
Ammonii  sulphurclum,  N  H  JTS.    Test  liquids  forming  sulphurets  of  metals. 
Ammonii  bcnzoas,  NII^Bz.    Used  in  gout. 
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Amnonii  Chloridum.    {Ammonm  Murias,  1860.    ^11^01  =  53.5.) 

Muriate  of  ammoniac^  sal  ammoniac,  or  chloride  of  ammonium  is 
in  the  list  of  the  Fharmacopma ;  it  is  prejoared -on  a  very  large 
scale  in  England  from  the  residuary  products  of  the  destructive 
distillation  of  coal,  and  from  other  empyreumatic  products  contain- 
ing ammonium.  It  is  in  white,  ti'anslucent,  fibrous  masses,  which  are 
convex  on  one  surface  and  concave  on  the  other;  it  has  a  pungent 
saline  taste,  but  no  odor.  It  cannot  be  conveniently  powdered  by 
contusion  or  trituration,  and  is  best  i-educed,  in  a  small  way,  by 
dissolving,  evaporating,  and  granulating  at  a  moderate  heat.  It  is 
a  very  soluble  salt,  being  dissolved  by  less  than  three  parts  of  cold 
water,  and  in  alcohol;  it  is  incompatible  with  strong  acids,  which 
liberate  muriatic  acid,  and  with  alkalies,  which  disengage  ammo- 
nia, as  in  some  of  the  processes  which  follow.  It  is  frequently 
prescribed,  especially  by  German  practitioners,  as  a  stimulating 
alterative  in  catarrhs,  combined  with  expectorants.  Dose,  from 
gr.  V  to  XX. 

Tests. — The  reactions  of  ammonia  are  similar  to  those  of  potassa; 
bichloride  of  platinum  produces  a  yellow  precipitate;  tartaric  acid 
a  crystalline  white  precipitate,  which  is  somewhat  more  soluble 
than  cream  of  tartar. 

The  characteristic  test  to  distinguish  its  salts  from  the  potas- 
sium salts,  is  the  evolution  of  ammonia  on  triturating  them  with 
bydrated  lime,  or  with  caustic  potassa;  ammonia  is  recognized  by  its 
peculiar  odor  and  the  white  fumes  occasioned  on  the  approach  of  a 
rod  moistened  with  muriatic  acid.  The  salts  of  ammonia,  except 
those  with  fixed  mineral  acids,  are  volatilized  by  a  red  heat. 

Muriate  of  ammonia  should  be  perfectly  white,  and  entirely  dis- 
sipated by  heat.  Copper,  lead,  and  tin  arc  detected  by  sulphuretted 
hydrogen;  iron  by  ferrocyanide  of  potassium;  sulphuric  acid  by 
chloride  of  barium. 

Ammonii  Chloridum  Purificatum. 

Take  of  Chloride  of  ammonium,  in  small  pieces,  twenty  troyounces. 
"Water  of  anmionia,  five  fluidraclims. 
Water,  two  pints. 

Dissolve  the  chloride  of  ammonium  in  the  water,  in  a  porcelain 
dish,  with  the  aid  of  heat ;  add  the  water  of  ammonia,  and  con- 
tinue the  heat  for  a  short  time;  iilter  the  solution  while  hot,  and 
evaporate  to  dryness,  with  constant  stirring,  at  a  moderate  heat, 
until  it  granulates. 

It  is  soluble  in  2i  parts  of  cold  and  its  own  weight  of  boiling 
water,  has  a  faint  acid  reaction,  and  is  not  discolored  by  tannic  acid. 

Ammonii  Sulphas.  (1^11^280^=75. 
This  salt,  which  is  seldom  met  with  in  the  shops,  is  now  manu- 
factured on  a  large  scale  both  in  rhiladelphia  and  in  New  York, 
from  the  washings  of  coal  gas.    It  is  a  very  soluble  salt,  chiefly 
produced  from  the  otlierwise  useless  residuary  liquids  obtained  from 
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the  gas  works,  and  is  chiefly  consumed  in  the  manufacture  of  am- 
monia alutn  and  of  ammonia  on  a  large  scale.  It  is  also  available 
for  the  j)reparation  of  carbonate  of  ammonium  and  the  solutions 
of  caustic  ammonia,  though  it  is  said  to  impart  to  these  products 
a  more  empyreumatic  odor  than  the  muriate. 

Ammonii  et  Magnesii  Sulphas.  1^11^,804 +  Mg,S0^4- 6 Aq? 
This  is  a  new  commercial  source  of  the  preparations  of  ammonia, 
derived  from  the  boracic  acid  lagoons  in  Tuscany.  It  crystallizes 
out  of  the  solutions  formed  in  the  purification  of  the  boracic  acid 
in  England.  This  double  sulphate  is  readily  made  available  in  the 
preparation  of  the  salts  of  ammonium,  and  is  said  to  yield  products 
devoid  of  the  empyreumatic  odor  so  perceptible  in  the  ammonium 
salts  obtained  from  the  gas  liquor  products. 

Ammonii  Nitras.  ]SrH^,IsrO3=80. 

ITitric  acid  is  saturared  with  carbonate  of  ammonium  and  eva- 
porated. It  occurs  in  prisms,  which  are  deliquescent,  and  have  a 
cooling  saline  taste. 

If  thrown  in  a  red-hot  crucible  it  burns  with  a  yellow  flame,  and 
has,  therefore,  received  the  name  of  nitrum  flammans.  "When  not 
too  suddenly  heated,  it  is  decomposed  exactly  into  2II2O  and  N^O 
— oxide  of  nitrogen,  or  "laughing  gas." 

It  is  given  in  similar  complaints  with  saltpetre  and  nitrate  of 
sodium,  in  doses  ranging  from  10  grains  to  2  scruples. 

Aqua  AmmonioB,  U.  S.  P.  {Preparations),  and  Aqua  Ammonice 
Fortior,  U.  S.  P.  {List), 

Solution,  of  ammonia  (spirits  of  hartshorn)  and  stronger  solution  of 
ammonia  are  obtained  from  chloride  of  ammonium  by  the  action 
of  quicklime,  which,  combining  with  the  acid,  liberates  the  caustic 
alkali  in  the  form  of  gas,  mi.Cl  +  CaO  =  NH3HO  +  CaCl.  The 
gas  is  passed  by  suitable  contrivances  into  water,  which  absorbs  it 
with  avidity,  especially  if  refrigerated. 

The  usual  commercial  strength  is  somewhat  below  that  of  the 
officinal  aqua  ammonice,  which  has  the  sp.  gr.  960.  The  strongest 
marks  900,  and  contains  twenty-six  per  cent,  of  the  gas.  It  should 
be  handled  with  great  caution  in  warm  weather,  serious  accidents 
being  liable  to  occur  from  its  sudden  and  violent  efl'ervescence. 
Both  of  these  preparations  are  used  exteruallj^,  the  latter  rarely,  in 
various  combinations  for  immediate  vesication.  They  are  top 
caustic  to  be  given  by  the  stomach  unless  largely  diluted  and  inodi- 
fied  by  emollient  or  mucilaginous  excipients.  The  dose  of  the 
officinal  aqua  ammonite  (not  fortior),  or  of  spiritus  ammonite,  is 
nix  to  XXX.  Several  liniments  and  lotions  introduced  under  the 
appropriate  heads  contain  one  or  other  of  these  preparations. 

Spiritus  Ammonice,  U.  S.  P. 
The  composition  of  spirit  of  ammonia  is  similar  to  the  foregoing, 
except  that  alcohol  is  used  as  the  solvent  for  the  gas  ;  it  has  nearly 


AMMONII  CARBONAS. 


197 


the  strength  of  the  officinal  solution  of  ammonia,  and  is  made  by 
passino-  a  stream  of  the  caustic  gas  into  a  vessel  of  alcohol  sur- 
rounded with  ice-cold  water.  Its'  only  advantage  over  aqua  am- 
monias is  for  admixture  with  tinctures,  which  would  be  incompatible 
with  an  aqueous  liquid.  It  should  be  kept  in  small  and  well- 
stopped  bottles,  and  like  the  aqueous  solutions  of  this  volatile  gas, 
should  be  kept  in  a  cool  part  of  the  premises,  and  dispensed  with 
special  reference  to  preventing  waste  by  evaporation. 

Eor  internal  use  the  aromatic  spirit  of  ammonia  is  preferred  ; 
they  should  be  carefully  distinguished  from  each  other. 

Ammonii  Cai^bonas.  (NHJJ-ICO3. 

Carbonate  of  ammonium  (sesquicarbonate)  is  prepared  by  treating 
a  mixture  of  chloride  or  sulphate  of  ammonium  and  chalk  (soft 
carbonate  of  calcium).  When  chloride  of  ammonium  is  used,  chlo- 
ride of  calcium  and  carbonate  of  ammonium  are  formed  ;  the  latter, 
being  volatile,  sublimes,  and  is  collected  in  a  colorless,  almost  trans- 
parent sublimate,  with  powerful  pungent  odor  and  acrid  taste. 
This  may  be  considered  as  a  compound  of  protocarbonate  and  bi- 
carbonate of  ammonium,  one  equivalent  of  each,  or  as  a  sesqui- 
carbonate. 

'So  less  than  twelve  different  compounds  of  ammonium  carbonic 
acid  and  water  are  described  by  Rose.  The  officinal  salt  is  trans- 
lucent, or  white,  usually  in  irregular  lumps  from  the  breaking  of 
a  large  dome-shaped  mass  at  first  obtained ;  it  is  very  hard,  and  on 
that  account  liable  to  fracture  a  glass  bottle  in  which  it  is  placed ; 
pungent,  soluble  in  about  4  times  its  weight  of  cold  water  and 
freely  in  weak  alcohol ;  its  taste  is  sharp  and  penetrating ;  b}^  ex- 
posure to  the  air  it  undergoes  a  change  into  bicarbonate,  which  is 
uusuited  to  many  uses. 

The  stimulant  and  antacid  properties  of  this  salt  are  very  well 
known  ;  it  is  given  in  various  modes  of  combination,  some  of  which 
will  be  noticed  under  the  head  of  Extemporaneous  Preparations.  Its 
dose  is  gr.  v. 

Hydrated  Protocarbonate  of  Ammonium. (J) — Smelling  salts  are  fre- 
quently made  directly  from  the  powdered  sesquicarbonate,  or  from 
the  mixture  of  about  five  parts  of  granulated  chloride  of  ammonium 
and  seven  parts  of  carbonate  of  potassium  with  a  little  water  of 
ammonia  and  appropriate  flavor.  The  hydrated  protocarbonate  of 
ammonium  is,  however,  preferable  for  the  purpose,  and  may  be  con- 
veniently made  by  mixing  2  parts  of  commercial  (sesqui-)  carbonate 
of  ammonium  in  coarse  powder  with  one  part  of  the  strongest 
water  of  ammonia,  in  a  well-stoppered  bottle,  and  stirring  tliem 
together  occasionally  for  a  week,  then  setting  the  mass  aside  to 
solidify,  after  which  it  may  be  powdered,  perfujned,  and  transferred 
to  pungents  for  sale. 
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Spi7'itus  Ammonice  Aromaticus^  U.  S.  P.    {Spirit  Sal.  Volat.) 
Take  of  Carbonate  of  aniinoniuin,  a  troyounoe. 

Water  of  ammonia,  three  lluidounces. 

Oil  of  lemon,  two  tluidrachms  and  a  half. 

Oil  of  nutmeg,  forty  minims. 

Oil  of  lavender,  fifteen  minims. 

Alcohol,  a  pint  and  a  half. 

Water,  a  sufficient  quantity. 

Dissolve  the  carbonate  in  the  water  of  ammonia,  previously  mixed 
with  four  fluidouuces  of  water.  Dissolve  the  oils  in  the  alcohol, 
mix  the  two  solutions,  and  add  sufficient  water  to  make  the  whole 
measure  two  pints. 

This  is  a  very  convenient  new  formula,  superseding  the  former 
process,  which,  requiring  the  use  of  a  retort  and  receiver,  was  seldom 
practised  by  the  apothecary,  but  it  furnishes  a  less  pleasant  prepa- 
ration than  the  old  process.  It  will  be  observed  that,  besides  the 
neutral  carbonate,  it  contains  a  small  pi'oportion  of  caustic  ammonia. 
This  is  necessary  to  make  it  correspond  in  pungenc}^  to  the  old 
preparation.  It  is  believed  that  the  formula  now  oflered  for  this 
valuable  remedy  will  add  greatly  to  its  uniformity,  while,  at  the 
same  time,  it  places  it  among  the  preparations  readily  made  in  the 
shop. 

Few  of  our  medicines  have  a  wider  and  more  useful  sphere  than 
this  well-known  antacid  and  stimulant;  combined  with  tinctures 
and  other  neutral  preparations,  it  is  found  to  add  to  their  difl'usi- 
bility,  while  in  doses  of  from  "ixx  to  f3j  it  meets  some  very  com- 
mon indications  in  disease. 

Ammonii  Bicarhonas.  NH^jHCOj. 

Bicarbonate  of  Ammonium. — By  long  exposure  to  the  air,  parti- 
cularly in  small  fragments,  the  sesquicarbonute  loses  its  pungency, 
falls  into  powder,  and  by  the  loss  of  gaseous  ammonia  becomes  con- 
verted chiefly  into  bicarbonate.  By  the  use  of  a  small  quantity  of 
water,  protocarbonate  may  be  dissolved  out  of  the  commercial  car- 
bonate and  the  less  soluble  bicarbonate  remain.  The  use  of  this  is 
as  a  milder  and  less  stimulating  diaphoretic  and  antacid.  Dose, 
gr.  X  to  9j. 

In  using  carbonate  of  ammonium  for  its  direct  stimulating  eftect, 
care  should  be  taken  that  it  is  free  from  the  pulverulent,  white 
bicarbonate ;  and  where  it  has  deteriorated  by  the  formation  of 
this  on  the  surface  of  the  lumps,  they  should  be  scraped  away,  and 
cracked,  till  the  vitreous  looking  hard  jDortion  is  reached.  For 
saturating  acids  in  the  formation  of  neutral  salts,  the  bicarbonate 
will  answer  a  good  purpose. 

Liquor  Ammonii  Acetalis,  U.  S.  P.    (Solution  of  Acetate  of  Ammonia, 

Spirit  of  3Iindererus.) 

Take  of  Diluted  acetic  acid  Two  pints. 

Carbonate  of  ammonium     ....    A  sufficient  quantity. 

Add  the  carl)onate  of  ammonium  gradually  to  the  acid  until  it 

is  saturated,  and  filter. 
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Diluted  acetic  acid,  elsewhere  stated,  is  made  by  addiiig  one  fluid- 
ounce  of  acetic  acid  to  seven  fluidounces  of  water,  making-  eight. 
It  will  be  found  convenient  and  desirable  to  consume,  in  making 
this  preparation,  the  bicarbonate  or  the  partially  bicarbonated 
sesquicarbonate,  which  falls  readily  into  powder,  and  is  almost  use- 
less for  other  purposes.  By  making  it  in  a  tinctui'e-bottle  in  which 
toward  the  last  the  stopper  is  kept,  the  solution  will  be  made  to 
absorb  a  large  amount  of  carbonic  acid  gas,  and  to  sparkle  when 
decanted.  The  point  of  saturation  may  be  determined  proximately 
by  the  taste,  and  it  is  generally  not  desirable  to  continue  adding 
the  carbonate  of  ammonium  till  it  is  perfectly  saturated,  as  it  is  far 
more  agreeable  to  be  a  little  acid  than  alkaline.  This  solution 
should  always  be  made  in  small  quantities,  and  is  generally  better 
to  be  prepared  when  required.  There  is  no  necessity  for  liltratiou 
if  the  ingredients  are  perfectl}''  pure  and  free  from  contamination 
with  dust.  It  is  very  much  prescribed  as  a  mild  stimulant  and 
diaphoretic.  Dose,  f5j  to  fgss;  as  an  antidote  to  alcoholic  liquids, 
given  while  the  patient  is  intoxicated,  from  f 5ss  to  f§j. 

Ammonii  Citras.  {Citrate  of  Ammonium.  3X114,01  =  243.) 

This  salt  is  seldom  met  with  in  commerce,  but  in  the  form  of 
solution  made  by  saturating  lemon  juice  with  carbonate  of  am- 
monium, it  furnishes  a  stimulating  diaphoretic  similar  to  solution 
of  acetate.    The  dose  of  the  salt  is  from  5ss  to  5j' 

Ammonii  Valerianas^  U.  S.  P.    NH^jYa  =  119. 
Take  of  Valerianic  acid,  four  fluidounces. 

From  a  mixture,  placed  in  a  suitable  vessel,  of  chloride  of  am- 
monium, in  coarse  powder,  and  an  equal  weight  of  lime,  previously 
slaked  and  in  powder,  obtain  gaseous  ammonia,  and  cause  it  to 
pass,  first  through  a  bottle  filled  with  pieces  of  lime,  and  afterwards 
into  the  valerianic  acid,  contained  in  a  tall,  narrow  glass  vessel, 
until  the  acid  is  neutralized.  Then  discontinue  the  process,  and 
set  the  vessel  aside,  that  the  valerianate  of  ammonium  may  crystal- 
lize. Lastly,  break  the  salt  into  pieces,  drain  it  in  a  glass  funnel, 
dry  it  on  bibulous  paper,  and  keep  it  in  a  well-stopped  bottle. 

Valerianate  of  ammonium  is  a  white  salt  in  the  form  of  quad- 
rangular plates,  having  the  disagreeable  odor  of  valerianic  acid,  and 
a  sharp,  sweetish  taste.  It  deliquesces  in  moist  air,  but  eflBoresces 
in  a  dry  atmosphere,  and  is  very  soluble  in  water  and  in  alcohol. 
It  is  decomposed  by  potassa  with  evolution  of  ammonia,  and  by 
t|ie  mineral  acids  with  separation  of  the  valerianic  acid,  which 
rises  to  the  surface  in  the  form  of  an  oil. 

This  is  a  new  officinal  preparation  in  the  edition  of  1860.  The 
formula  is  an  in)provement  on  that  of  B.  J.  Crew,  by  which  the 
gaseous  acid  and  volatile  alkali  were  brought  together,  so  as  to 
crystallize  in  a  receiver.  Few  remedies  have  had  so  large  a  share 
ot  popularity,  for  several  years  past,  as  'this  ditfusible  stimulant  and 
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antispasmodic.  It  is  used  in  neuralgia,  hysteria,  and  other  nervous 
disorders,  in  a  dilute  solution,  proposed  by  Pierlot,  and  published 
under  another  head;  and  also  more  recently  in  the  form  elixir  of 
valerianate  of  ammonium. 

\  Ammonii  Benzoas.    NH^Bz  =  139. 

The  neutral  salt  has  been  employed  in  medicine ;  it  is  obtained 
by  dissolving  benzoic  acid  in  strong  ammonia  by  the  aid  of  heat, 
not  quite  to  saturation.  It  is  very  soluble  in  water,  deliquescent 
in  the  air — loses  ammonia  and  becomes  solid  again.  In  common 
with  benzoate  of  sodium,  it  has  been  used  in  gout,  also,  as  an  anti- 
spasmodic, tliough  in  the  latter  case  the  activity  may  be  due  to  the 
empyreumatic  oil  which  it  retains.  A  correspondent  of  the  London 
Lancet  recommends  it  in  anasarca  with  albuminuria  following 
scarlatina.  The  dose  for  a  child  of  six  years  was  5  grains  three 
times  a  day. 

Ammonii  Sulphuretum.    {Hydrosulphate  of  Ammonium.  I^H^HS.) 

"Water  of  ammonia  saturated  with  hydrosulphuric  acid  gas. 

It  is  a  yellowish  liquid,  of  a  disagreeable  fetid  smell,  which  is 
much  used  in  analytical  chemistry  for  the  detection  of  some  of  the 
metals. 

It  has  been  recommended  as  a  sedative  and  in  diabetes  in  the  dose 
of  five  or  six  drops  largely  diluted  with  water. 

It  has  also  been  applied  to  the  removal  of  nitric  acid  stains,  with 
some  caustic  potassa,  scraping  off  the  colored  portion  and  washing 
with  very  dilute  HSO^.  Callus  and  indurated  skin  may  be  retuoved 
in  a  similar  manner. 

Phosphate  of  Ammonium.    SKH^PO^  =  131. 

This  has  a  similar  composition  to  the  other  medicinal  alkaline 
phosi^hates.  It  may  be  made  by  saturating  a  strong  solution  of 
phosphoric  acid  with  ammonia,  evaporating,  and  setting  the  solu- 
tion aside  that  crystals  may  form;  or  by  saturating  the  excess  of 
acid  in  superphosphate  of  calcium  with  carbonate  of  ammonium, 
and  procuring  the  salt  by  evaporation  and  crystallization,  previously 
adding  ammonium  to  a  slight  alkaline  reaction.  It  is  a  white  salt, 
in  efflorescent,  rhombic  prisms,  losing  water  and  ammonia,  very 
soluble  in  water,  but  insoluble  in  alcohol.  It  was  formerly  much 
in  vogue  as  a  remedy  for  gout  and  rheumatism.  Dose,  10  to  40 
grains. 

Sypophosphite  of  Ammonium.  ISrH^H^,?©^. 
This  is  prepared  from  hypophosphite  of  calcium  and  sulphate  or 
carbonate  of  ammonium. 

Take  of  Hypophosphite  of  calcium,  0  oz. 

Sesquicarbonate  of  ammonium  (translucent),  7.23  oz.  » 
Water,  a  sufficient  quantity. 
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Dissolve  the  calcium  salt  in  four  pints  of  water,  and  the  am- 
monium salt  in  two  pints  of  water,  mix  the  solutioiis,  drain  the 
resultiua;  carbonate  of  calcium,  and  wash  out  the  retained  solution 
with  water.  The  filtrate  should  then  be  evaporated  carefully  to 
dryness,  then  dissolved  in  alcohol,  filtered,  evaporated,  and  crystal- 
lized. 

This  salt  is  deliquescent  in  the  air,  very  soluble  in  alcohol  and 
water,  and,  when  carefully  heated,  evolves  ammonia,  leaving  hy- 
dratod  hypophosphoi-ous  acid.  It  is  used  for  'the  same  purposes  as 
the  other  alkaline  hypophosphites  in  a  dose  of  4  to  5  grains  three 
times  a  day. 


CHAPTER  V. 

ON  THE  EARTHS  AND  THEIR  PREPARATIONS. 

The  earths  are  distinguished  from  the  alkalies  by  the  insolubility 
of  their  carbonates;  and  the  fact,  that  the  carbonates  of  some  have 
an  alkaline  reaction  and  of  others  have  not,  has  given  rise  to  the 
distinction  between  the  class  of  alkaline  earths,  to  which  baryta, 
lime,  and  magnesia  belong,  and  earths,  including  alumina,  and 
several  of  less  importance  to  the  physician  and  pharmacist. 

The  order  in  which  thej'  are  treated  in  this  work  is  as  follows: — 

1st.  Preparations  of  barium. 

2d.  Preparations  of  calcium. 

3d.  Preparations  of  magnesium. 

4th.  Salts  containing  aluminium. 

5th.  Cerium  and  its  oxalate. 

Baryta.  BaO=153. 

Like  the  alkalies  and  other  earths,  baryta  has  a  metallic  base, 
which  is  the  white  readily  oxidizable  metal  Barium. 

This  alkaline  earth  is  not  itself  used  in  medicine,  but  is  the  base 
of  several  officinal  preparations. 

Test  for  Baryta. — The  best  and  most  reliable  test  for  baryta  is 
the  precipitate  which  its  solutions  throw  down  with  free  sulphuric 
acid  and  all  soluble  sulphates,  even  with  sulphate  of  calcium.  Sul- 
phate of  barium  is  insoluble  in  acids  and  alkalies. 

1st  Group. — Of  Earths — Prejmrations  of  Barium. 

Biini  cnrbonas,  Ba.COj.    Native  witherite.    Soluble  in  strong  acids. 

Barii  chloridum,  BiiCl2.2Aq.    Poisonous;  used  only  in  solution. 

Liquor  barii  chloridi,  ^]  to  f§iij  water.    Dosk,  five  drops. 

Barii  iodidum,  Bal.    Poisonous;  an  alterative  in  scrofula  and  morbid  growths. 
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JBarii  Garhonas.  BaC03=197. 

Carbonate  of  barium  is  a  rather  rare  mineral,  being  chiefly  im- 
ported from  Sweden,  Scotland,  and  the  north  of  England,  in  masses 
of  a  light  grayish  color  and  filirous  texture. 

It  is  soluble  in  muriatic  acid  with  effervescence,  forming  salts, 
which,  if  soluble,  furnish  in  solution  the  best  tests  for  sulphui'ic 
acid,  throwing  down  a  white  precipitate  insoluble  in  boiling  nitric 
acid.  The  solution  in  muriatic  acid  is  not  colored  nor  precipitated 
by  ammonia,  nor  hydrosulphuric  acid,  and  when  sulphuric  acid  is 
added  in  excess,  the  solution  yields  no  precijiitate  with  carbonate 
of  sodium. 

Barii  Chloridum.    BaCl2,2Aq.  =  208.5. 

When  muriatic  acid  is  added  to  carbonate  of  barium,  the  muri- 
atic acid  displaces  the  carbonic,  with  effervescence,  and  with  the 
barium  forms  chloride  of  barium  and  water,  BaCO,  and  2HC1= 
BaCl2  +  HjO  and  COg.  By  evaporation,  the  chloride  may  be  obtained 
in  flat,  flour-sided  crystals,  which  lose  their  water  of  crystallization 
below  212°  F. 

It  is  a  white,  freely  soluble,  permanent  salt,  with  a  bitter  acrid 
taste,  and  imparts  a  yellow  color  to  flame.  Its  solution  is  not 
aft'ected  by  ammonia  or  hydrosulphuric  acid.  When  sulphuric 
acid  is  added  in  excess,  no  further  precipitate  is  produced  by  the 
addition  of  carbonate  of  sodium.  If  the  crystals  deliquesce  the 
presence  of  another  earthy  chloride  may  be  inferred.  It  is  poison- 
ous, as  are  all  the  other  barium  salts ;  it  is  chiefly  used  in  medicine 
iu  the  form  of 

Liquor  Barii  Chloridi,  U.  S.  P. 

Take  of  Chloride  of  barium  f 

Distilled  water  foiij- 

]^issolve  the  chloride  in  the  water,  and  Alter  if  necessar}'. 

This  solution  is  almost  too  strong  for  convenient  use  ;  it  is  stated 
to  be  deobstruent  and  anthelmintic.  The  dose  is  about  five  drops, 
but  it  is  very  rarely  prescribed.  It  is,  however,  much  emplo^^ed  as 
a  test  for  sulphuric  acid  or  any  soluble  sulphate. 

Barii  lodidum.  Bal=264. 

Is  obtained  hy  dissolving  carbonate  of  barium  in  hydriodic  acid, 
forming  iodide  of  barium  and  water  with  the  evolution  of  carbi)- 
nic  acid,  or  by  adding  to  an  alcoholic  solution  of  iodine  finely- 
powdered  sulphuret  of  barium,  and  evaporating  the  filtrate  by  a 
moderate  heat.  Sulphur  is  precipitated,  which  is  separated  by  fil- 
tration. 

It  occurs  in  colorless,  deliquescent  needles,  which  are  decomposed 
by  the  carbonic  acid  of  the  atmosphere.  It  is  very  poisonous,  and 
lias  been  recommended  as  a  discutient  and  alterative  in  scrofulous 
diseases,  internally,  in  the  dose  of  one-eighth  to  a  grain  twice  daily, 
and  externally  in  ointments  containing  20  to  30  grains  to  the  ounce. 
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2d  Group. — Of  Earths — Preparations  of  Calcium. 

Marmoi'  (raiirble).    Native  liard  ciirboiiiite  of  ciilcium. 
Cretu  (chalk).    Native  soft  carbonate  of  calcium. 

Creta  piteparata,  CaCOa.    Levigated  and  elutriated  nodules.    Dose,  gr.  x  to  gj. 

Testa  (nyster  shells).    The  shell  of  Ostrea  edulis.  , 

Testa  prteparuta.    Levigated  and  elutriated  small  nodules.    Dose,  gr.  x  to  3j. 

Calx,  CaO.    Liuie  recently  prepared  by  calcination. 

Liquor  calcis.    Lime-water,  contains  9.7  grs.  to  Oj. 

Calcii  cliloridum,  CaCl,.    Dissolving  carbonate  in  HCl,  and  evaporating. 
Liquor  calcii  chloridi.    By  dissolving  one  part  of  CaClj  in  1.6  of  distilled  water. 
Dose,  vi  xsx  to  fgj. 

C;ilcii  cirbonas  prtecipitata.  From  CaCl,  by  adding  Na.,COj.  "Very  fine  white  powder. 
Calx  chlorinata,  CaCl^Oj+CaClj.    Bleaching  salt.  Disinfectant. 

Calcii  phosphas  prsecipitata,  Cnj'iPO^.  Calcined  hones  precipitated  from  solution  in  HCl. 
Syr.  calc.  phosphat.    Durand.    2  gr.  phosph.  calcium  to  fgj  +  4  gr.  phosph.  acid. 
Syr.  calc.  phosphat.    AViegand.  6  gr.  phosph.  calcium  to  fgj  -f-  muriatic  acid. 
Calcii  hypophosphis,  Ca2PH.,02.    By  boiling  lime  and  phosphorus. 
Syr.  calc.  liypophos.    Procter.    3^  gr.  hypophosphite  to  f5j. 

Syr.  hypophosphis  comp.  Parrish.  6  gr.  mixed  calcium,  sodium,  and  potassium  salts 

Liquor  calcii  bicarbonatis.    Solution  of  carbonate  in  carbonic-acid  water. 
Calx  saccharaliim.    A  syrup  containing  caustic  lime  in  union  with  sugar. 
Liquor  calcis  saccharaius.    Ph.  Br.    7.11  gr.  lime  to  J§j  solution. 
Calcii  sulphis.    By  saturating  Ca2H0  with  HSO^. 
Calcii  iodidum.    An  alterative  and  poisonous  remedy. 
Calcii  sulphuretum.    Used  in  sulphur  baths,  etc. 

Marmor  and  creta  are  the  names  given  in  the  list  to  two  native 
i; unorganized  forms  of  carbonate  of  calcium,  while  testa  is  applied 
to  the  shell  of  the  common  oyster.    Besides  these,  there  is  another 
form  of  hard  carbonate  of  calcium,  called  limestone^  which,  though 
i.uot  officinal,  is  employed  for  the  preparation  of  lime. 

Creta  PrcBjparata  and  Testa  Prceparata.  CaCO3=100. 

Carbonate  of  calcium  for  use  in  medicine  requires  to  be  prepared 
:  by  mechanical  processes  adapted  to  furnishing  a  pure  and  fine 
article.  Chalk  and  oyster-shell  are  subjected  to  the  process  of  elu- 
triation;  being  powdered  and  difiused  in  water,  to  allow  of  the 
subsidence  of  crystalline  particles,  the  turbid  liquid  is  drawn  off 
into  other  vessels,  allowed  to  settle,  and  dried  by  being  dropped 
from  a  suitable  orifice  on  to  a  drying  slab,  thus  presenting  the  car- 
bonate in  nodules  or  small  pyramidal  masses,  readily  falling  into  a 
'  very  fine,  impalpable,  white  powder.  In  this  way  prepared  chalk 
and  prepared  oyster-shell  are  produced.  The  precipitated  carbonate 
of  calcium  is  very  differently  prepared,  by  means  of  a  chemical 
process,  described,  along  with  the  medical  properties  of  the  carbo- 
nate, on  page  205. 

Tpsts  for  the  determination  of  Lime. — Soluble  salts  of  lime  impart 
to  alcohol  a  yellowish-red  color.  The  neutral  salts  are  precipitated — 
By  carbonates  and  phosphates  of  the  alkalies;  the  white  precipi- 
tates are  soluble  in  muriatic  and  nitric  acids. 

By  oxalic  acid;  the  precipitate  soluble  in  muriatic  and  nitric 
1  acids;  not  in  ammonia  or  excess  of  oxalic  acid. 

^iulphuric  acid  and  soluble  sulphates  throw  down  a  precipitate 
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of  sulphate  of  calcium  from  concentrated  solutions,  soluble  in  much 
water  and  in  diluted  acids. 

Only  in  very  concentrated  solutions  does  a  precipitate  take  place 
by  caustic  potassa. 

Calx.    {Lime.  CaO=56.) 

Lime  is  the  oxide  of  a  light  metal  called  calcium,  Ca=40.  This 
oxide  exists  to  a  very  great  extent  in  . the  mineral  kingdom,  being 
the  most  familiar  of  the  so-called  alkaline  earths.  It  is  obtained 
from  the  soil  by  plants,  and  through  them  becomes  incorporated 
into  the  structure  of  animals,  entering  specially  into  their  bones, 
shells,  and  teeth. 

Lime  itself  is  prepared  from  the  carbonate,  mostly  from  lime- 
stone, by  calcining  along  with  carbonaceous  matters.  Sometimes 
with  wood,  furnishing  wood-burnt  lime;  and  at  other  times  with 
coal,  furnishing  a  more  common  article.  The  action  of  an  intense 
heat  drives  off  tlae  carbonic  acid,  which  escapes,  leaving  the  lime  in 
its  caustic  state. 

On  the  addition  of  water,  lime  becomes  slaked,  a  high  heat  is 
produced,  and  it  is  found  to  have  absorbed  one  equivalent  of  water= 
Ca2HO=74.  Lime  is  less  soluble  in  hot  than  in  cold  water,  is 
fusible  before  the  blowpipe,  and  entirely  soluble  in  muriatic  acid. 
Silicic  acid  remains  undissolved  on  the  addition  of  this  acid. 
Phosphate  of  calcium,  if  the  solution  is  acid,  is  thrown  down  on  neu- 
tralization with  ammonia.  Alumina,  magnesia,  and  oxide  of  iron 
are  thi'own  down  from  this  solution  by  a  slight  excess  of  ammonia. 

Liquor  Calcis,  U.  S.  P.    Solution  of  Lime.    {Lime-  Water.) 

Take  of  Lime  Four  ounces. 

"Water  One  gallon. 

Upon  the  lime  first  slaked  with  a  little  water,  pour  the  remainder 
of  the  water,  and  stir  them  together,  then  immediately  cover  the 
vessel,  and  set  it  aside  for  three  hours.  The  solution  should  be 
kept  standing  upon  the  undissolved  lime  in  stopped  glass  bottles, 
and  poured  off  clear  when  required  for  use. 

Lime  is  soluble  to  a  limited  extent,  and  more  so  in  cold  than  iu 
hot  water.  The  proportion  contained  in  lime-water  is  from  nine  to 
ten  grains  to  the  pint;  its  dose  is  from  foss  to  fsij.  It  is  particu- 
larly useful,  in  small  doses,  to  allay  irritation  of  stomach  and 
nausea,  and,  as  an  astringent  antacid,  is  adapted  to  dyspepsia  ac- 
companied with  acidity  of  stomach  and  diarrhoea.  Its  taste  and 
caustic  properties  are  best  disguised  by  admixture  with  milk;  and  a 
mixture  of  lime-water  and  milk  is  much  used  as  food  for  infants.^ 

Tests. — Lime-water  of  full  strength  is  rendered  turbid  on  appli- 
cation of  heat.  If  prepared  from  lime  obtained  from  common 
limestone,  it  is  apt  to  contain  caustic  soda,  from  the  decomposition, 
by  lime,  of  some  silicate  of  sodium;  it  is  recognized  by  passing  car- 
bonic acid  (exhaled  air)  into  it  until  the  lime  is  precipitated,  when 
the  alkaline  reaction  will  not  have  disappeared. 
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Calcii  Chloridum.  CaCl2=lll. 
The  chloride  is  prepared  by  dissolving  chalk  or  marble  in  muri- 
atic acid  and  evaporating  to  dryness,  after  which  it  may  be  fused. 
It  is  then  a  white,  amorphous  mass  or  powder,  with  an  acrid,  bitter,, 
saline  taste,  very  soluble  in  water  and  alcohol,  and  so  deliquescent 
:  as  to  be  used  for  drying  gases,  and  for  depriving  various  liquid 
substances  of  water.    It  is  also  capable  of  crj'stallizing,  when  it 
absorbs  six  equivalents  of  water rsCaClg+GHgO.    If  the  heat  does 
:  not  exceed  300°  in  evaporating  to  dryness,  the  salt  will  have  the 
composition  CaCl2  +  2H20. 
Metallic  oxides,  if  present,  may  be  detected  by  precipitates  in 
t  the  solution  with  ammonia  and  sulphuretted  hydrogen.    A  pre- 
,  cipitate  by  solution  of  sulphate  of  calcium  would  indicate  baryta. 

Liquor  Cnleii  Chloridi,  U.  S.  P. 
Solution  of  chloride  of  calcium  is  directed,  in  the  Pharmacopoeia,  to 
be  made  by  obtaining  the  chloride  as  above,  and  dissolving  it  in 

■  water  in  about  such  proportion  that  2.5  parts  of  the  solution  shall 
I  be  equal  to  one  part  of  the  salt. 

The  officinal  process  is  as  follows: — 

Take  of  Marble,  in  small  pieces  Six  troyounees. 

Muriatic  acid  Twelve  troyounees. 

Distilled  water  A  sufficient  quantity. 

Mix  the  acid  with  half  a  pint  of  distilled  water,  and  gradually 
add  the  marble.    Tow^ards  the  close  of  the  effervescence  apply  a 
;  gentle  heat,  and,  when  the  action  has  ceased,  pour  off  the  clear 
liquid  and  evaporate  to  dryness.    Dissolve  the  residue  in  one  and  a 
i  half  times  its  weight  of  distilled  water,  and  filter  through  paper. 

It  is  rarely  prepared  or  prescribed,  although  considered  a  deob- 
•  struent  and  alterative  remedy,  adapted  to  scrofulous  diseases  and 
I  goitre.    Dose,  "ixxx  to  f  5j. 

Calcii  Carbonas  Prcecipikda,  U.  S.  P.  CaCO3=100. 
Is  prepared  by  adding  carbonate  of  sodium  in  solution  to  the 

■  solution  of  chloride  of  calcium  as  above,  till  effervescence  ceases. 
By  double  decomposition,  carbonate  of  calcium  is  formed  and  pre- 
cipitated as  a  white  powder,  while  chloride  of  sodium  remains  in 

■  solution  and  is  separated  l)y  washing.  The  fineness  of  this  precipi- 
tate is  dependent  upon  the  degree  of  concentration  and  the  tem- 
perature of  the  solutions.  If  dilute  and  cold,  the  result  would  be 
the  formation  of  a  crystalline  powder  destitute  of  that  softness 
and  miscibility  with  liquids  which  adapt  it  to  convenient  use. 
The  Pharmacopoeia,  therefore,  directs  strong  solutions  and  a  boiling 

'  teniyicrature  at  the  time  of  mixing  them. 

'  When  properly  made,  this  is  a  fine  white  powder,  free  from 
grittiiiess,  insoluble  in  water,  but  soluble  without  residue  in  diluted 

\  muriatic  acid,  with  abundant  disengagement  of  carbonic  acid.  It 
IS  used  as  an  antacid,  with  astringent  jiroperties,  adapting  it  espe- 
cially to  diarrhoea.    Dose,  from  gr.  x  to  3j. 
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As  compared  with  prepared  chalk,  with  which  it  is  identical  in 
composition,  this  is  a  far  handsomer  preparation,  and,  though  loss 
distinctly  amorphous,  and,  therefore,  not  so  thoroughly  suspended 
in  liquid  forms  of  preparation,  it  is  preferred  for  most  prescription 
purposes.    It  is  also  well  substituted  for  chalk  in  dentifrice. 

Tests. — Sulphate  of  calcium,  which  is  an  occasional  adulteration, 
may  be  detected  by  washing  the  preparation  with  distilled  water, 
in  which,  after  filtration,  chloride  of  barium  and  oxalic  acid  will 
produce  precipitates. 

Phosphate  of  calcium  is  left  behind  on  treatment  with  diluted 
acetic  acid;  it  is  dissolved  by  muriatic  acid,  in  which  solution  the 
phosphoric  acid  is  proved  by  percbloride  of  iron  and  acetate  of  po- 
tassium in  excess. 

Calx  Chlorinata,  U.  S.  P.    {Chlorinated  Lime.) 

Under  the  name  of  chloride  of  lime,  or  bleaching  poivder,  this  sub- 
stance is  extensively  manufactured  and  used  as  a  bleaching  agent. 
It  is  made  from  slaked  lime  by  subjecting  it  to  an  atmosphere  of 
chlorine  gas  till  completely  saturated,  and  has  a  complex  and  varia- 
ble composition,  being  a  mixture  of  hypochlorite  of  calcium, 
CaCl202,  chloride  of  calcium,  CaCfj,  and  lime,  Ca2H0.  It  is  a  grayish- 
white,  lumpy  powder,  having  the  odor  of  chlorine,  which  it  gives 
off  on  exposure  to  the  air.  It  is  deliquescent,  absorbing  both 
moisture  and  carbonic  acid  from  the  air. 

For  the  full  advantage  of  the  liberation  of  chlorine  the  addition 
of  an  acid  is  necessary,  though  the  spontaneous  evolution  of  that 
gas  is  usually  relied  on  for  common  disinfecting  purposes.  The 
chief  popular  use  of  chlorinated  lime  is  as  a  disinfectant  about 
cesspools,  sewers,  and  places  rendered  oftensive  and  unwholesome 
by  the  products  of  decomposition. 

It  is  also  used  in  the  manufacture  of  chloroform  and  for  the  pre- 
paration of  liquor  sodce  chlorijiatce,  which  is  used  as  a  substitute  for 
it  for  internal  and  external  use  in  medicine. 

Tests. — A  very  moist  consistence  argues  the  presence  of  a  con- 
siderable proportion  of  chloride  of  calcium,  and  is  an  indication  of 
inferiority.  It  is  only  partially  soluble  in  water,  and  wholly  soluble 
in  muriatic  acid ;  its  solution  quickly  destroys  most  vegetable  colors. 

The  Pharmacopoeia  gives  the  following  test  which  shows  an 
amount  of  chlorine  available  for  disinfecting  and  medical  purposes, 
of  at  least  twenty-five  per  cent.,  and  indicates  a  good  commercial 
quality. 

When  forty  grains,  triturated  with  a  fluidounce  of  distilled 
water,  are  we'll  shaken  with  a  solution  of  seventy-eight  grains  of 
crystallized  ferrous  sulphate,  and  ten  drops  of  sulphuric  acid  in 
two  fluidounces  of  distilled  water,  a  liquid  is  formed  which  does 
not  yield  a  blue  precipitate  v?ith  ferridcyanide  of  potassium  (red 
prussiate  of  potash). 

This  test  is  based  on  the  oxidation  of  the  iron  under  the  influence 
of  chlorine  to  sesquioxide;  but  aside  from  other  objections,  thei 
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difficulty  of  keeping  the  sulphate  of  iron  entirely  unaltered  renders 
this  test  inaccurate;  a  better  result  is  obtained  by  treating  thirty- 
six  grains  chloride  of  calcium  with  fifty-three  grains  ferrocyanide 
of  potassium,  and,  after  heating  to  the  boiling  point,  testing  with  a 
salt  of  sesquioxide  of  iron,  which  must  not  furnish  a  blue  precipi- 
tate. 

By  the  influence  of  chlorine,  the  ferrocyanide  is  changed  into 
ferridcyanide  of  potassium;  if  less  than  25  per  cent,  of  chlorine  is 
present,  a  part  of  the  ferrocyanide  remains  unaltered,  and  reacts 
with  the  chloride  of  calcium,  the  resulting  ferrocyanide  of  potas- 
sium and  calcium  is  taken  up  by  boiling  water,  and  throws  down 
a  precipitate  of  Prussian  blue  with  sesquisalts  of  iron. 

Calcii  Phosphas  Prcecipitata,  U.  S.  P.  Ca32PO4=310. 

This  salt  is  made  by  calcining  bones  and  dissolving  them  in  mu- 
riatic acid,  from  which  solution,  on  the  addition  of  ammonia-water, 
the  phosphate  is  precipitated. 

After  washing  and  drying  it  is  a  white  insoluble  powder,  free 
from  odor  and  taste ;  soluble  in  muriatic,  acetic,  and  phosphoric 
acids. 

This  phosphate  is  used  as  a  remedy  for  scrofulous  diseases,  de- 
fective nutrition,  etc.  Dose,  from  gr.  x  to  5ss,  repeated  three  times 
a  day.  It  forms  the  basis  of  several  of  the  phosphatic  preparations 
now  so  popular;  it  is  said  to  be  essential  in  animals,  as  well  as 
plants,  to  the  formation  of  cells,  and  seems  to  be  useful  in  certain 

I  pathological  states  of  the  system  characterized  by  defective  nutri- 

!  tion. 

Tests. — It  is  insoluble  in  water,  soluble  in  nitric,  sulphuric,  hydro- 
!  chloric,  and  carbonic  acids;  its  solution  in  nitric  acid  is  precipitated 
;  by  oxalate  of  ammonium;  the  neutralized  nitric  solution  should 
I  give  a  yellow  precipitate  of  phosphate  of  silver. 

Carbonate  of  calcium,  if  present  as  an  adulteration,  is  detected 
!  by  its  effervescing  with  acids.    Sulphate  of  calcium  is  left  behind 
on  dissolving  the  salt  in  muriatic  acid;  the  residue  dissolves  in 
much  distilled  water,  and  yields  the  characteristic  precipitate  with 
I  barium  salts. 

Tlie  granular  and  rather  insoluble  character  of  this  powder,  as 
t  found  in  commerce,  renders  it  less  efficient  than  desirable,  and  has 
1  led  to  the  preparation  of  the  following  syrups,  which  contain  it  in 
a  soluble  form.    See,  also,  Compound  Syrup  of  Phosphates  among 
I  the  preparations  of  iron. 

Durand's  Syrup  of  Phos2)hate  of  Calcium. 

Take  of  Precipitated  phosphate  of  calcium  .    .    .    .  128  grains. 

Glacial  phosphoric  acid   240  " 

Sugar,  in  coarse  powder   7^  oz.  (offic.) 

Distilled  water    .    .    .    .   '   4  fluidounces. 

Essence  of  lemon   12  drops. 

Mix  the  phosphate  of  calcium  with  the  water  in  a  porcelain  cap- 
sule, over  a  spirit  or  gas  lamp,  or  in  a  sand-bath,  add  gradually  the 
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phosphoric  acid  until  the  whole  of  the  phosphate  of  calcium  is  dis- 
solved. To  this  solution  add  sufficient  water  to  compensate  for  the 
evaporation,  then  dissolve  the  sugar  by  a  very  gentle  lieat,  and 
when  perfectly  cold,  add  the  essence  of  lemon.  Tlie  syrup  of  phos- 
phate of  calcium,  thus  prepared,  is  colorless,  transparent,  of  an  acid 
taste,  and  contains  two  grains  of  the  phosphate  of  calcium  and 
nearly  four  grains  of  phosphoric  acid  to  each  teaspoonful.  When 
diluted  by  the  patient  previously  to  its  being  taken,  it  forms  a 
jihosphoric  lemonade  not  unpleasant  to  the  taste.  Dose,  a  tea- 
spoonful. 

In  a  paper  in  the  Amerimn  Journal  of  Pharmacy,  vol.  xxvi. 
p.  112,  noticing  the  above,  T.  S.  Wiegand  remarks  upon  the  acidity 
of  the  preparation  as  an  objection  to  its  use  in  some  cases,  and  pro- 
poses the  following  modified  recipe,  containing  muriatic  acid  in- 
stead of  phosphoric  acid,  a  much  smaller  proportion  being  required 
to  constitute  a  permanent  solution. 

Wiegand' s  Syrup  of  Phosphate  of  Calcium. 

Take  of  Calcii  phosphatis  prsecip   |j. 

Acidi  chlorohydrici   f^iv. 

Aqu£e,  q.  s.  ft   f.^vij. 

Sacchari,  q.  s.  ft   fs^ij- 

Dissolve  the  phosphate  of  calcium,  previously  mixed  with  an 
ounce  of  water,  by  means  of  the  acid,  filter,  then  add  the  remaining 
water  to  this;  add  the  sugar  until  the  bulk  is  increased  to  twelve 
fluidounces,  and  strain.    JDose,  a  teaspoonful. 

Calcii  Hypophosphis.   {Hypophosphite  of  Calcium.  Ca2PH202=136.) 

"When  phosphorus  is  boiled  with  milk  of  lime,  it  gradually  dis- 
appears, with  evolution  of  spontaneously  inflammable  phosphuret- 
ted  hydrogen,  which  explodes  as  it  reaches  the  atmosphere,  with 
the  formation  of  water  and  phosphoric  acid.  When  the  strong 
odor  of  phosphuretted  hydrogen  ceases  to  be  given  oflT,  the  liquid 
contains,  besides  the  excess  of  lime,  nearly  half  of  the  phosphorus 
as  phosphate  of  calcium,  and  the  remainder,  deducting  the  con- 
siderable portion  which  has  escaped  into  the  air  as  phosphuretted 
hydrogen,  is  hypophosphite  of  calcium.  When  the  process  is  con- 
ducted in  a  flask,  it  requires  a  constant  ebullition  of  the  liquid  to 
prevent  the  explosion  consequent  upon  the  entrance  of  the  atmos- 
pheric air.  To  avoid  this  result,  it  has  been  found  safer  to  employ 
a  deep,  open  vessel.  The  constant  evolution  of  gas  and  vapor, 
vs^hich  keeps  a  froth  on  the  surface,  excludes  the  atmosphere  in  a 
great  degree,  so  that  the  yield  is  not  much  diminished,  whilst  the 
safety  and  ease  of  the  process  are  greatly  increased.  The  process 
should  be  conducted  under  a  hood  with  a  strong  draught,  or  in  the 
open  air,  to  avoid  the  disagreeable  fumes  which  are  evolved. 

Take  of  Lime,  recently  burned  4  lbs.  ay. 

Phosphorus  1  lb.  " 

Water  5  galls. 
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Slake  the  lime  with  agullon  of  the  wtitcr,  put  tlie  i-emaindor  in  a 
deep  boiler,  and  as  soon  as  it  boils  add  the  slaked  lime,  and  mix  to 
a  uniform  milk.  The  phosphorus  is  now  added,  and  the  boiling  is 
kept  up  constantly,  adding  hot  water  from  time  to  time,  so  as  to 
preserve  the  measure  as  nearly  as  may  be,  until  it  is  all  oxidized 
and  combined,  and  the  strong  odor  of  the  gas  has  disappeared. 
The  mixture  froths  much,  and  but  little  of  the  phosjjhorus  reaches 
the  surface.  Then  filter  the  solution  through  close  muslin,  wash 
out  that  portion  retained  by  the  calcareous  residue  with  water,  and 
evaporate  the  filtrate  till  reduced  to  six  pints.  The  concentrated 
liquid  should  now  be  re-filtered  to  remove  a  portion  of  carbonate  of 
calcium  which  has  resulted  from  the  action  of  the  air  on  the  lime 
in  solution,  and  again  evaporated  till  a  pellicle  forms,  when  it  may 
be  crystallized  by  standing  in  the  drying  room,  or  the  heat  may  be 
continued  with  stirring  till  the  salt  granulates,  when  it  should  be 
introduced  into  bottles. 

Schefier  prepares  it  by  a  modification  of  this  process,  which,  he 
says,  saves  the  great  waste  occurring  in  the  above,  and  has  the 
advantage  of  liberating  very  little  of  the  offensive  gas  produced  by 
it.  He  first  oxidizes  the  phosphorus  by  fusing  it  under  water,  and 
pumping  atmospheric  air  into  it;  the  phosphorus  burns  somewhat, 
and  swells  up,  having  become  partially  converted  into  oxide  of 
phosphorus,  P^O,  and  now  combines  with  milk  of  lime  without 
boiling,  most  readily  at  130°  F.,  the  gas  given  off  being  chiefly 
hydrogen,  and  not,  as  in  the  other  case,  the  offensive  compound  of 
phosphorus  and  hydrogen,  the  production  of  which  is  so  great  an 
annoyance  in  the  neighborhood  of  chemical  manufactories. 

Hypophosphite  of  calcium  is  a  white  salt  with  a  pearly  margarin- 
hke  lustre,  and  crystallizes  in  flattened  prisms.  It  is  soluble  in  six 
parts  of  cold  water,  and  in  not  much  less  of  boiling  water;  slightly 
soluble  in  diluted  alcohol,  hut  insoluble  in  alcohol  of  sp.  gr.  .835. 

This  is  the  most  important  of  the  salts  of  hypophosphorous  acid  ; 
it  is  the  source  from  which  the  acid  itself  and  most  of  its  medici- 
nal salts  are  made.  Immense  quantities  of  it  have  been  prescribed 
since  it  was  first  proposed  by  Dr.  Churchill  as  a  remedy  in  phthisis, 
and  though  the  sanguine  expectations  enkindled  by  its  first  an- 
nouncement have  not  been  realized,  it  has  assumed  a  prominent 
place  among  the  remedies  adapted  to  cases  of  nervous  and  general 
debility  and  ill  health.  Its  dose  is  five  grains  three  times  daily,  in 
sugar  and  water. 

Syrup  of  IIypo]p1ios2)hile  of  Calcium.  (Procter.) 

Take  of  HypophoHphite  of  calcium   1  ounce. 

Water  lluidounces. 

White  sugar   I'i  troyounces. 

Fluid  extract  of  vanilla   ^  lluitlouncc. 

Dissolve  the  salt  in  the  water,  filter,  add  the  sugar,  dissolve  by 
aid  of  heat,  and  add  the  vanilla.    The  dose  is  from  a  teaspoonful 
(three  and  a  half  grains)  to  a  tablespoonful  (fourteen  grains),  ac- 
cording to  the  circumstances  of  the  case,  three  times  a  day. 
14 
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Parrish's  Syrup  of  the  St/pophosphites.* 

The  presence  of  i^reparations  of  iron  in  these  compounds  was  not 
called  for  by  the  original  discoverer  of  their  therapeutic  value,  who 
considers  the  alkaline  and  earthy  hypophosphites  as  superior  to  any 
of  the  ordinary  hoematogens,  and  in  practice  I  believe  tlie  following 
very  simple  preparations  have  been  found  fully  equal  to  those  in 
which  iron  is  introduced  with  an  excess  of  hypophosphorous  acid. 

Take  of  Hypophosphite  of  calcium   giss. 

"  sodium   gss. 

"  potassium   |ss. 

Sugar   Kj,  12  oz.  (com.) 

Hot  water   Oj  fgiv. 

Orange-flower  water   f§j. 

Make  a  solution  of  the  mixed  salts  in  the  hot  water,  filter 
through  paper,  dissolve  the  sugar  in  the  solution  by  the  aid  of  heat ; 
strain  and  add  the  orange-flower  water.  Dose,  a  teaspoonful,  con- 
taining nearly  five  grains  of  the  mixed  salts. 

The  glycerole  of  hyj^ophosjjhites  has  the  same  composition  as  the 
foregoing,  excei^t  that  the  solution  is  formed  with  a  less  proportion 
of  watei",  to  which  a  smaller  portion  of  sugar  is  added,  and  the 
quantity  made  up  with  glycerin.  We  modify  the  flavor,  also,  by 
the  use  of  a  little  oil  of  bitter  almonds,  to  distinguish  it  from  the 
corresponding  syrup. 

Some  pharmacists  omit  the  sugar  altogether,  and  propose  this 
course  in  making  all  glyceroles,  using  glycerin  as  the  solvent,  as 
well  as  for  its  nutritive  and  remedial  properties.  I  do  not  find 
this  to  furnish  a  pleasant  preparation  to  take,  as  the  saline  ingre- 
dients have,  perhaps,  as  strong  a  taste  in  this  form  as  in  an  aqueous 
solution,  and  in  view  of  the  acridity  of  glycerin  as  nsuall}'  met 
with,  I  think  a  teaspoonful  a  pretty  large  dose,  unless  diluted  more 
than  is  usual  with  such  preparations  as  glycerole  of  the  hypophos- 
phites Avhich  is  frequently  taken  directly  from  the  bottle. 

The  inferior  kinds  of  glycerin  must  be  avoided  in  this  prepara- 
tion, as  from  contact  with  the  salts  or  other  causes  they  are  apt  to 
acquire  very  ofleusive  properties. 

Liquor  Calcii  Bicarbonatis. 

This  bicarbonate  cannot  be  obtained  in  the  dry  state.  It  is  often 
contained  in  spring  waters,  to  which  it  imparts  the  property  of 
reacting  as  acids  on  litmus  and  as  alkalies  on  logwood  paper.  A 
solution  of  this  salt  has  been  used  in  England,  under  the  name  of 
Maughain's  Carrara  water,  which  is  made  by  dissolving  Carrara 
marble,  or  any  other  pure  carbonate  of  calcium,  in  water,  saturated 
with  carbonic  acid. 

It  has  been  used  as  an  antacid  absorbent,  alterative,  and  a  mild 
astringent  in  a  number  of  diseases,  particularly  in  various  forms  of 
dyspepsia.  The  dose  of  this  water  is  one  or  two  wineglassfuls  and 
more,  to  the  amount  of  about  two  quarts  per  day. 


*  See  Preparations  of  Iron,  Procter's  Syrnp  of  Hypophosphites,  etc. 
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Calx  Saccharatum.  Syrupus  Calcis. 

Trousseau  used  the  following  proportions  for  producing  a  solution 
of  lime  by  the  aid  of  sugar:  1  part  of  slaked  lime,  10  parts  water, 
and  100  parts  of  syrup  are  boiled  together  for  a  few  minutes, 
strained,  and  dihited  with  four  times  the  weight  of  simple  syrup. 
This  syrup  has  an  alkaline  taste  and  reaction,  and  is  the  solu- 
:  tion  of  a  chemical  compound  of  sugar  and  lime.    It  is  used  for 
!  the  same  purposes  as  lime-water,  but  on  account  of  its  causticity  it 
;  is  necessary  to  dilute  it  considerably.    It  is  given  to  children  in 
!  the  quantity  of  20  to  30  grains  during  the  day;  adults  take  from 
:  2  to  3  drachms  during  the  same  time. 

Liquor  Calcis  Saccharatus,  Ph.  Br.    {Saccharated  Solution  of  Lime.) 

Take  of  Slaked  lime,  one  ounce  (avoird.). 

Kefined  sugar,  in  powder,  two  ounces  (avoird.). 
Distilled  water,  one  pint  (imperial). 

Mix  the  lime  and  sugar  by  trituration  in  a  mortar.  Transfer 
the  mixture  to  a  bottle  containing  the  water,  and,  having  closed 
this  with  a  cork,  shake  it  occasionally  for  a  few  hours.  Finally, 
:  separate  the  clear  liquor  with  a  siphon,  and  keep  it  in  a  stopperedi 
'  bottle.    The  sp.  gr.  is  1.052  ;  one  fluidounce  required  for  neutrali- 
:  zation  254  grain  measures  of  the  volumetric  solution  of  oxalic 
:  acid,  which  corresponds  to  7.11  grains  of  lime  in  one  fluidounce. 
It  should  be  kept  in  a  well-stopped  bottle,  and  given  in  the  dose 
of  from  20  to  60  minims  in  a  glass  of  water  two  or  three  times  a 
day,  after  eating.    This  is  stated  to  be  a  powerful  antacid  and  tonic, 
;  adapted  to  cases  of  obstinate  dyspepsia  connected  with  too  little 
■  secretion  of  gastric  juice,  as  well  as  to  those  with  too  great  secre- 
I  tion.    It  is  said  to  be  particularly  serviceable  to  gouty  constitu- 
1  tions,  though  of  less  use  in  hysterical  and  antemic  cases.    So  far 
;  from  increasing  constipation,  it  is  stated  gradually  to  remove  that 
:  symptom. 

Calcii  Sulphis.    {Sulphite  of  Calcium.  CaS03=122.) 

^Neutral  sulphite  of  calcium  is  prepared  by  passing  gaseous  sul- 
'  phurous  acid  over  hydrate  of  lime,  spread  upon  hurdles  to  the  depth 
:  of  one  or  two  inches,  or  preferablj^  according  to  another  manufoc- 
j*  taring  chemist  of  Prague,  by  passing  the  gas  into  the  lime  in  a 
;  barrel,  which  is  made  to  revolve,  by  whicb  the  contact  between 
I  it  and  the  lime  is  increased  ;  the  color  of  the  lime  is  changed  from 
p  white  to  a  pale  yellow  in  from  four  to  eight  hours,  and  the  salt  is 
\  then  removed.    It  is  soluble  in  about  800  parts  of  water,  and  on 
'  the  addition  of  most  acids,  liberates  sulphurous  acid  (liSOj),  which 
I  is  its  principal  use.    Added  to  cider  in  the  proportion  of  a  few 
•  ounces  to  a  barrel  it  liberates  this  acid,  and  arrests  the  process  of 
fermentation,  a  desideratum  in  this  branch  of  manufacture;  the 
sparing  solubility  of  the  salt  and  of  the  precipitate  formed  adapts 
it  to  the  end  in  view;  no  foreign  odor  or  taste  is  imparted  to  the 
cider.  This  salt,  as  also  the  bisulphite  and  hyposulphite  of  calcium, 
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which  are  more  soluble,  has  been  recommended  in  the  purulent 
stage  of  consumption  as  checking  the  absorption  of  purulent 
matter  and  favoring  the  cicatrization  of  vomicae. 

Caleii  lodidum.    Cal^  =  294. 

The  iodide  may  be  prepared  by  dissolving  lime  or  carbonate  of 
calcium  in  hydriodic  acid,  or  by  digesting  a  solution  of  iodide  of 
iron  with  hydrate  of  lime,  filtering  and  evaporating  the  filtrate  to 
crystallization. 

It  is  a  deliquescent  salt,  easily  soluble  in  water,  and  has  a  bitter 
taste.  It  has  been  used  in  scrofulous  affections  internally,  in  doses 
ranging  from  |  to  2  grains  three  times  daily,  and  externally  in 
ointments,  containing  2  drachms  or  less  to  the  ounce. 

Calcii  Sulphuretum.    {Impure  Suljjhide  of  Calcium.) 

If  lime  diffused  in  water  is  decomposed  by  a  current  of  sulphu- 
retted hydrogen,  a  solution  results,  which  on  evaporation  yields  a 
white  soft  mass,  of  a  sulphurous  odor  and  taste. 

It  has  been  used  as  a  depilatory  by  apjDlying  a  paste  formed  with 
water  to  the  parts,  and  washing  it  off'  after  about  a  quarter  of  an 
hour. 

The  similar  compound,  prepared  by  dissolving  sublimed  sulphur 
in  boiling  milk  of  lime,  and  diluting  the  solution,  has  been  em- 
ployed for  the  cure  of  itch,  by  washing  the  body  with  such  a  solu- 
tion, or  by  adding  a  sufficient  quantity  to  a  bath. 

The  sulphur  springs  generally  contain  more  or  less  of  this  sulphide, 
which,  with  hydrosulphuric  acid,  forms  the  most  active  of  their 
constituents. 

3d  Group. — Of  the  Earths,  etc. — Preparations  of  Ilagnesium. 

Magnesii  sulplias,  MgSO^iTHjO.    From  native  carbonate,  etc.    Dose,  gj. 

Mngnesii  carbonas,  3MgC03,Mg2HO,4H20.     From  sulphate  by  Nn^COj. 

Magnesii  carbonas  ponderosa.    From  the  same  in  more  concentrated  solution. 

Magnesii  bicarbonas.    Fluid  magnesia  solution  with  gaseous  COj. 

Magnesia,  MgO.    By  calcining  the  carbonate.    Dose,  ^j. 

Liquor  magnesii  citratis.   §j  of  the  salt  in  solution  in  ^xij  bottles. 

Magnesii  cilras,  3MgCi.    By  fusing  citric  acid  and  adding  MgO. 

Prepared  citrate  magnesia.    Effervescing  powder,  mixed  citrate  bicarb,  potass,  etc. 

Moxoris  effervescent  magnesia  contains  MgSO^  -|-  THjO  with  NaCOj  and  acid,  tartar. 

Magnesii  acctas.    In  solution  with  orange  syrup. 

Magnesii  el  potass,  borolartras.    Soluble  and  mild  salt. 

Magnesii  sulphuretum.    Gelatinous  alterative.    Dosb,  5  to  30  grs. 

Magnesia,  like  baryta  and  lime,  has  for  its  base  a  metal,  mag-  -s 
nesium.    This  has  a  brilliant  gray  color,  and  sp.  gr.  of  2.2. 

Tests  for  the  detection  of  Magnesia. — Magnesia  is  precipitated  by  •> 
the  fixed  alkalies  and  their  carbonates.  The  precipitate  is  soluble  j 
in  ammonia;  so  also  is  the  precipitate  occasioned  by  oxalate  of  a 
ammonium  ;  phosphate  of  sodium  in  conjunction  M'ith  ammonia  J 
causes  a  crystalline  white  precipitate  of  MgNIl.PO^,  which  is  \n- \ 
soluble  in  ammonia  and  ammoniacal  salts,  but  dissolves  easily  in  I 
acids.  I 
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3Iagnesii  Sulphas.    {Epsom.  Salt.    MgS0„7II,0  =  246.) 

Epsom  salt  is  chiefly  prepared  from  magnesian  limestone,  called 
by  mineralogists  dolomite,  and  from  a  native  carbonate  of  mag- 
nesium called  magnesite  brought  from  the  islaml  of  Euboea.  By 
tlie  action  of  sulphuric  acid  the  magnesia  is  converted  into  the 
Bohible  sulphate,  and  the  mineral  being  in  excess,  the  addition  of  a 
little  freshly  precipitated  magnesia  carries  down  with  it  the  iron 
and  manganese,  so  that  the  sulphate  is  nearly  pure,  and  by  stirring 
as  it  passes  into  a  solid  consistence  is  obtained  in  acicular  crystals. 
At  the  Jarrow  chemical  works,  South  Shields,  England,  where 
Epsom  salt  is  produced  to  the  extent  of  one  thousand  tons  annu- 
ally, the  material  emploj'ed  is  the  impure  sulphate  of  magnesium, 
which  crystallizes  from  the  residual  liquors  of  the  Yorkshire  Alum 
Works.  Epsom  salt  in  crystals  is  soluble  in  an  equal  weight  of 
water;  it  contains  over  50  per  cent,  of  water  of  crystallization,  and 
effloresces  slowly  by  exposure,  becoming  white  and  pulverulent. 
Its  sensible  properties  are  familiar  to  most.  In  doses  of  from  §ss 
to  sj,  Epsom  salt  is  a  brisk  saline  cathartic ;  in  small  doses,  a  laxa-' 
tive  and  diuretic.  It  is  much  combined  with  senna,  senna  and 
manna,  etc.,  in  well-known  and  very  disagreeable  infusions. 

Tests. — Its  solution  is  not  colored  nor  precipitated  by  ferrocy- 
auuret  of  potassium,  and  gives  off  no  hydrochloric  acid  on  the 
addition  of  sulphuric  acid.  The  Pharmacopoeia  also  directs  the 
following  test  of  this  salt:  100  grains  dissolved  in  water,  and  mixed 
with  sufficient  boiling  solution  of  carbonate  of  sodium  completely 
to  decompose  it,  yield  a  precipitate  of  carbonate  of  magnesium, 
weighing,  when  washed  and  dried,  34  grains. 

Magnesii  Carbonas.    3MgC03,Mg2IIO,4Hp  =  382. 

The  carbonate,  called  also  magnesia  alba,  is  usually  made  from 
sulphate  of  magnesium,  by  adding  carbonate  of  sodium,  and  boil- 
ing the  mixed  solutions.  Sulphate  of  sodium  and  carbonate  of 
magnesium  result  from  the  play  of  affinities;  the  former  is  soluble 
and  is  washed  out,  while  the  latter  is  collected,  pressed  into  oblong 
squares,  called  bricks,  dried  at  a  moderate  heat,  and  wrapped  in 
paper  for  sale.  It  is  very  light,  pulverulent,  insoluble,  tasteless, 
soft,  though  somewhat  graimlar  and  variable  in  these  respects.  It 
is  a  compound  of  about  one  equivalent  of  bihydrate  of  magnesia 
and  three  of  hydrated  carbonate  of  magnesium.  It  is  used  as  an 
antacid  and  laxative,  but  requires  to  be  given  in  a  larger  dose  than 
the  calcined  ;  lump  magnesia  is  often  carried  about  jjy  those  who 
use  it  habitually  for  heartburn  and  acidity  of  stomach. 

By  boiling  it  with  pure  water,  this  does  not  acquire  an  alkaline 
reaction,  nor  yield  a  precipitate  with  chloride  of  barium  or  nitrate 
of  silver.  It  is  wholly  dissolved  with  eflervescence  by  diluted 
sulphuric  acid,  and  the  solution  is  not  precipitated  by  oxalate  of 
ammonium. 
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Heavy  Carbonate  of  Magnesium. 

This  is  the  result  of  a  similar  process  to  the  foregoing,  except 
that  the  solutions  are  much  more  concentrated,  or  are  boiled  to- 
gether until  effei'vcscence  ceases.  It  is  heavier  than  the  common 
carbonate,  though  very  similar  in  composition,  and  is  found  iu  a 
white  rather  dense  powder,  preferred  from  its  small  bulk. 

Carbonate  of  magnesium  is  used  chiefly  as  an  antacid,  in  doses  of 
9j  to  3j,  though  liable  to  the  objection  of  liberating  carbonic  acid 
gas  in  the  stomach,  producing  eructations  and  distension. 

Bicarbonate  of  Magnesium 

Is  a  salt  quite  soluble  in  water,  but  which  is  not  permanent,  and 
exists  only  in  solution.  The  so-culled  fluid  magnesias,  of  which 
Murray's,  Dinneford's,  and  Husband's  are  the  best  known,  are 
solutions  of  this  salt.  They  are  conveniently  prepared  by  passing 
a  stream  of  carbonic  acid  gas  into  freshly  precipitated  hj^d rated 
carbonate  of  magnesium,  or  preferably  by  forcing  the  gas  into  a 
strong  fountain,  such  as  is  used  for  carbonic-acid  water,  containing 
the  freshly  precipitated  carbonate.  The  quantity  contained  in  these 
solutions  is  necessarily  small,  and  they  have  a  tendency  to  deposit 
the  salt  as  they  lose  the  free  carbonic  acid ;  their  usefulness  is 
limited  to  the  case  of  children,  and  to  the  treatment  of  acidity  of 
stomach  in  adults.  The  taste  is  more  alkaline  and  disagreeable 
than  that  of  the  insoluble  carbonate,  or  of  magnesia  itself. 

According  to  Graham,  the  crystals  deposited  from  such  solutions 
are  compounds  of  mono-carbonate  of  magnesium  with,  one,  two,  or 
four  equivalents  of  water. 

Magnesia.    MgO  =  40. 

Usually  prepared  by  calcining  the  carbonate  at  a  high  heat,  until 
it  presents  a  peculiar  luminous  appearance,  called  brightening. 
This  preparation  is  very  various  in  its  physical  properties,  owing  to 
the  various  modifications  of  the  process  for  its  preparation;  it  will 
not  be  necessary  in  this  work  to  describe  these.  The  reader  is  re- 
ferred, for  an  account  of  some  interesting  experiments  made  in  my 
laboratory  by  Thomas  II.  Barr,  of  Terre  Haute,  la.,  and  by  Thomas 
Weaver,  of  Philadelphia,  to  the  American  Journal  of  Pharmacy^ 
vol.  xxvi.  p.  193,  and  vol.  xxviii.  p.  214. 

Common  calcined  magnesia  is  a  very  light  white  powder,  almost 
insoluble  and  tasteless,  but  imparting  a  sensation  of  grittiness  to 
the  tongue,  Avhich  renders  it  a  disagreeable  medicine  to  most  per- 
sons. It  should  be  entirely  soluble  in  diluted  muriatic  acid,  with- 
out efl:ervescence.  The  presence  of  lime  Avould  be  shown  by  a 
white  precipitate  in  a  neutral  solution,  with  sulphuric  or  oxalic 
acid,  by  which  acids  magnesia  is  not  precipitated.  When  moist- 
ened it  chano-es  turmeric  paper  brown,  but  water  which  has  been 
boiled  on  it"  sliould  not  bo  alkaline,  nor  give  a  precipitate  with 
chloride  of  barium  or  nitrate  of  silver. 
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The  best  varieties  in  commerce  are  the  Englisli  ponderous  mag- 
nesia, sold  ill  bulk,  and  Henry's,  Husband's,  and  Ellis's,  sold  in 
bottles. 

The  ponderous  is  not  much  used  in  this  country;  it  has  the  advan- 
tage of  smalluess  of  bulk,  but  lacks  the  extreme  softness  of  the  bot- 
tled article.  Henry's  leaves  nothing  to  desire;  it  is  very  heavy, 
soft,  and  smooth,  and  is  highly  esteemed  among  the  more  wealthy 
classes;  its  price,  which  is  enhanced  by  the  payment  of  duty,  almost 
puts  it  out  of  the  reach  of  the  middle  and  poorer  classes.  Husband's 
is  somewhat  cheaper  and  equally  good,  though,  as  would  be  infei-red 
fi'om  the  ascertained  composition,  it  requires  a  little  larger  dose. 
Ellis's  is  the  most  recent  make;  it  maintains  the  same  ]irice  in  bot- 
tles as  the  last  named,  and  approaches  it  in  quality.  This  is  also 
obtainable  by  the  pound  at  a  somewhat  reduced  price. 

The  following  abridgment  of  Barr's  table  of  the  composition  of 
these  three  kinds  will  show  the  relative  purity  of  the  specimens 
examined: — 

Henev's.      Htjsband's.  Ellis's. 
Sp.  gr.  3.404.     Sp.  gr.  3.326.     Sp.  gr.  3.388. 

Mngnesia   94.40  84.306  94.04 

Water  60  11.400  .80 

Sulphate  of  magnesium  and  sodium,  iron,  etc.  5.81  3.608  4.41 

The  dose  of  magnesia  as  a  cathartic  is  about  5j,  or,  of  the  com- 
mon kind,  near  a  tablespoonful ;  of  the  heavy  kinds,  about  a  tea- 
spoonful;  as  an  antacid,  smaller  doses  are  used. 

The  following  excellent  process  for  a  dense  and  soft  magnesia  is 
that  of  the  late  Thomas  Weaver,  of  Philadelphia: — 


Take  of  Sulphate  of  magnesium  ^iv  and  gij. 

Bicarbonate  of  sodium  .    .    .  Jiij. 

Nitric  acid, 
Carljonate  of  sodium, 

Water,  of  each  SufHcient. 


Dissolve  the  sulphate  of  magnesium  in  six  ounces  of  water,  add 
a  few  drops  of  nitric  acid,  and  boil  for  fifteen  or  twenty  minutes; 
then  add  sufficient  carbonate  of  sodium,  dissolved  in  a  little  water, 
to  produce  a  slight  precipitate,  and  continue  boiling  for  some  time, 
filter,  and  set  aside  to  cool.  Triturate  the  bicarbonate  of  sodium 
with  about  eight  ounces  of  cold  water,  and  add  it  to  the  cold  solu- 
tion of  sulphate  of  magnesium;  after  frequent  agitation  filter,  trans- 
fer to  a  porcelain  capsule  and  boil  quickly  till  reduced  to  a  small 
bulk,  collect  the  preeipital-e,  wash  thoroughly,  and  when  nearly 
dry  transfer  to  a  crucible  free  from  iron,  and  calcine  at  a  Ioav  heat 
just  approaching  to  redness.  The  first  part  of  this  process  is  de- 
signed to  separate  traces  of  iron  as  scsquioxidc,  which  it  accom- 
plishes most  effectually  and  economically,  and  the  last,  to  decom- 
pose the  sulphate  at  such  a  temperature  as  to  insure  a  soft  and 
heavy  product.  Elevation  of  the  boat  above  redness  seems  to  pro- 
duce the  grittiness  characteristic  ol'  common  qualities  of  magnesia. 
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Liquor  Magnesii  Citratis. 

In  presenting  a  formula  for  this  very  popular  cathartic  beverage, 
I  shall  depart  from  the  usual  custom  of  following  the  Pharmacopeia. 
It  is  to  be  regretted  that  from  taking  the  officinal  directions  of 
1850  many  pharmacists  have  been  so  unsuccessful  as  to  give  up 
the  preparation  of  the  solution,  and  purchase  a  less  active  prepara- 
tion, so  that  its  manufacture  is  thrown  very  much  into  a  few  hands. 
One  druggist  in  Philadelphia  has  frequently  sold  a  gross  of  bottles 
of  the  citrate  per  day,  on  an  average,  for  thirty  days  in  succession. 

The  recipe  below  is  that  which  I  have  used  for  some  years;  it  is 
oi'iginal  with  myself,  and.  I  believe  seldom  fails  to  furnish  a  satis- 
factory article. 

To  make  one  doz.         To  make  one  bottle. 
Take  of  Citric  acid    ....    .^ix  (ofRc.)  gvj. 

Magnesia  .lU  +  .^v,  or  sufficient    3j  +gr.  xlv. 

Syrup  of  citric  acid    .    12  fluidounces  f,^j. 
Water  1  gallon,  or  sufficient  f^xss. 

Make  an  acid  solution  of  citrate  of  magnesium  with  the  citric 
acid,  magnesia,  and  3  pints  of  the  water  (f^iv  in  making  a  single 
bottle);  to  this  add  the  lemon  syrup,  and  divide  the  whole  among 
12  foxij  bottles  (or  put  into  one  bottle  if  the  smaller  quantity),  fill 
these  with  the  remainder  of  the  water,  adjust  the  corks,  and  add  to 
each  bottle  about  9ij  of  crystallized  bicarbonate  of  potassium. 

The  quantity  of  magnesia  here  indicated  is  adjusted  to  an  article 
of  average  purity;  sometimes  this  weight  is  found  too  much  and 
must  be  diminished  to  95  or  100  grains;  if,  on  the  other  hand,  the 
magnesia  is  rather  poorly  calcined,  and- contains  some  carbonate,  it 
may  be  best  to  increase  the  proportion  from  105  to  110,  or  even  120 
grains  to  the  bottle,  though  this  must  be  done  with  great  caution, 
as  the  slightest  excess  may  occasion  the  precipitation  of  a  large 
amount  of  the  hydrated  citrate.  The  strong  solution  as  at  first 
prepared  will  not  keep  without  precipitation,  so  that  it  is  necessary 
to  bottle  and  dilute  it  without  much  delay.  If  the  preparation  is 
not  decidedly  acid,  it  will  be  disagreeable  to  take,  and  will  possess 
no  advantage  over  the  common  saline  cathartics,  but  if  too  stron<i-ly 
acid,  it  will  be  almost  equally  objectionable.  The  bicarbonate  of 
potassium  has  the  great  advantage  of  neutralizing  a  portion  of  the 
acid,  while  it  forms  a  very  soluble  and  agreeable  salt.  If  carbonate 
of  magnesium  were  used  to  liberate  the  gas,  the  tendencv  to  deposit 
would  be  increased,  which  is  the  greatest  practical  difficulty  with 
this  solution. 

The  size  of  the  bottle  is  another  point  to  be  observed ;  it  must  not 
fall  short  of  f  5xij.  Bottles  are  made  for  the  purpose  both  with  antl 
without  the  name  of  the  preparation  blown  in  the  glass,  which  are 
very  ai^propriate. 

The  following  is  the  process  of  the  U.  S.  Pharmacopoeia  for 
1870:— 
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Liquor  3Iagnesii  Citratis,  D".  S.  P.  (Solution  of  Citrate  of  Magnesium.) 

Take  of  Carbonate  of  magnesium   200  grains. 

Citric  acid   400  grains. 

Syrup  of  citric  acid   2  lluidounces. 

Bicarbonate  of  potassium   40  grains. 

"Dissolve  the  citric  acid  in  four  fluiclonnces  of  water,  and,  liavins^ 
;' added  the  carbonate  of  magnesium,  stir  until  it  is  dissolved.  Filter 
the  solution  into  a  strong  twelve-ounce  bottle  containing  the  syrup 
.  of  citric  acid,  then  add  the  bicarbonate  of  potassium  and  enough 
water  to  nearly  fill  the  bottle,  which  must  be  closed  with  a  cork 
;  and  secured  with  twine.  Lastly,  shake  the  mixture  occasionally 
'  until  the  bicarbonate  is  dissolved." 

Although  the  above  recipes  are  perfectly  satisfactory  for  one  or 
'  two  dozen  bottles  when  they  are  to  be  sold  in  a  few  weeks,  it  does 
•  not  answer  the  purpose  of  the  wholesale  manufacturer,  or  the  phar- 
macist who  prepares  it  for  use  on  shipboard.    "We  ax'e  indebted 
to  F.  Stearns,  of  Detroit,  for  the  following  practical  recipe  adapted 
to  these  purposes. 

Precipitate  sulphate  of  magnesium  by  adding  to  it  a  hot  solution 
of  carbonate  of  sodium  (12  lbs.  of  the  carbonate  suffice  for  10^  lbs. 
of  the  sulphate),  wash  the  precipitated  carbonate  of  magnesium 
upon  a  linen  filter,  drain,  and  having  ascertained  the  amount  of 
water  contained  in  a  sample  of  known  weight  by  drying  and  cal- 
cining it,  introduce  the  moist  hydrate  into  a  suitable  apparatus; 
and  to  every  1280  grains  of  anhydrous  magnesia  the  moist  hydrate 
contains,  add  one  gallon  of  clean  soft  water  (allowing  of  course  for 
the  water  already  mechanically  combined  with  the  hydrate),  then 
subject  the  whole  to  the  action  of  carbonic  acid  gas  under  a  pres- 
sure of  ten  atmospheres  for  24  hours,  or  until  the  magnesia  is  dis- 
solved. 

Having  drawn  it  oiF,  filter  and  prepare  the  solution  of  the  citrate 
as  follows:  introduce  into  f.lxij  strong  bottles,  ten  and  a  half  fluid- 
ounces  of  the  solution,  and  one  and  a  half  ounce  of  lemon  syrup, 
not  acidulated,  and  having  the  corks  ready  and  softened,  introduce 
into  each  3G6  grains  of  citric  acid  in  crystals,  cork  and  wire  im- 
mediately.   A  bottling  machine  greatly  facilitates  this  operation. 

Each  bottle  of  the  solution  as  made  by  either  of  these  recipes 
holds  a  full  cathartic  dose;  divided  portions  may  be  taken  for  its 
refrigerant  and  aperient  eflects,  the  cork  being  always  carefully 
secured  and  the  bottle  inverted  in  the  intervals  of  taking  the  doses. 

Soluble  Citrate  of  Magnesium. 

Citrate  of  magnesium  is  insoluble  in  water  as  precipitated  from 
a  solution,  but  is  more  soluble  if  made  by  the  direct  union  of  its 
constituents  in  a  dry  condition.  The  proportion  employed  must 
»e  varied  according  to  the  purity  of  the  magnesia  and  the  condition 
0^  the  acid.  Citric  acid  is  what  is  called  a  tribasic  acid,  having 
three  equivalents  of  basic  water  (see  Organic  Acids);  as  found  in 
commerce,  it  is  liable  to  contain,  in  addition,  either  one  or  two 
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equivalents  of  water  of  crystallization,  so  that  its  saturating  power 
is  not  uniform.  The  basic  citrate  (3MgO,Ci)  is  the  neutral  and 
soluble  salt  aimed  at,  and  the  proportion  contained  in  the  follow- 
ing recipe  will  furnish  it  in  a  tolerably  eligible  form  with  the  use 
of  the  conimercial  acid  and  magnesia. 


Take  of  Citric  acid  (crystallized)  100  grains. 

Calcined  magnesia  35  grains. 

Water  15  drops.' 

Dissolve  the  acid  in  the  water  and  its  water  of  crystallization 
by  the  aid  of  heat,  then  stir  in  the  magnesia;  a  pasty  mass  will 
result,  which  soon  hardens,  and  may  be  powdered  for  use.  The 
chief  practical  difficulty  in  the  process  results  from  the  great  com- 
parative bulk  of  the  magnesia,  and  the  very  small  quantity  of  the 
fused  mass  with  which  it  is  to  be  incorporated.  A  portion  of  the 
magnesia  is  almost  unavoidably  left  uucombined,  and  the  salt  is, 
consequently,  not  neutraL  This  uucombined  magnesia  should  be 
dusted  olf  the  mass  before  powdering  it.  Care  must  be  takeu  to 
avoid  a  high  temperature,  which  renders  the  salt  less  soluble. 

M.  E.  Robiquet  suggests  the  following  formula  and  manipula- 
tion : — 

Take  of  Citric  acid  35:^  parts. 

Carbonate  of  magnesium  21^  parts. 

Boiling  water  lOf  parts. 

Powder  the  citric  acid  and  dissolve  it  in  the  boiling  water. 
When  the  solution  is  cold  and  before  it  crystallizes,  pour  it  into  a 
wdde  earthen  vessel,  and  by  means  of  a  sieve  distribute  the  carbon- 
ate of  magnesium  evenly  and  rapidly  over  its  surface  without 
stirring;  the  reaction  takes  place  slowly;  when  it  ceases,  beat  the 
mixture  rapidly  so  long  as  it  retains  its  pastj'  consistence. 

According  to  this  authority  the  elevation  of  temperature  occur- 
ring during  this  process  is  due  to  a  change  in  the  molecular  condi- 
tion by  which  the  salt  becomes  insoluble ;  for  this  reason  he 
recommends  that  the  dish  should  be  placed  in  a  vessel  of  cold  water, 
and  that  the  salt  should  be  dried  at  a  temperature  not  exceeding 
70°  Fahr. 

By  a  modification  recently  proposed  the  citric  acid  and  magnesia 
are  triturated  together  into  a  powder,  and  laid  away  to  combine 
gradually  under  the  influence  of  atmospheric  moisture ;  I  have 
'found  this  process  to  yield  a  slowly  soluble  salt. 

The  citrate  prepared  by  these  several  processes  is  slowly  soluble 
when  first  made;  it  becomes  less  readily  soluble  by  keeping, and  is 
liable  to  run  into  masses  which  are  bard  and  unmanageable. 

The  granular  powder  made  in  Paris  and  London,  and  sold  aa 
citrate  "of  magnesia,  is  composed  as  follows,  according  to  X. 
Landerer : — 

Take  of  Bicarbonate  of  sodium   360  grains. 

Citric  acid  20  grains. 

Tartaric  acid   300  grams. 

Rnlphate  of  magnesium  72  grams. 

Oil  of  lemon   5  grams. 

« 
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The  tartaric  acid  and  bicarbonate  of  sodium  are  heated  in  a  por- 
celain dish  just  to  fusion,  allowed  to  cool,  and  then  mixed  with  the 
other  ingredients. 

It  will  be  seen  that  this  preparation  is  very  incorrectly  named, 
as  are  most  ot  those  sold  under  similar  designations. 

The  prepared  citrate  of  magnesiiim,  of  Charles  Ellis,  Son  &  Co.,  is 
made  from  the  salt  as  prepared  by  fusion,  combined  so  as  to  furnish 
all  etfervescmg  draught,  which  though  not  clear  contains  the  un- 
dissolved portion  so  nicely  suspended  as  to  be  taken  without  incon- 
venience.   The  .recipe  is  as  follows : — 

Take  of  Powdered  citrate  of  magnesium   ,^iv. 

Powdered  sugar   Sviij. 

Powdered  citric  acid   ,^iiss- 

Powdered  bicarbonate  of  sodium   jiij. 

Oil  of  lemon   ttlx. 

Combine  the  acid  and  sugar  and  rub  into  a  fine  powder ;  dry  all 
the  water  of  crystallization  from  the  acid  over  a  water-bath.  Add 
the  citrate  of  magnesium  and  oil  of  lemon,  and  mix  intimately; 
then  add  the  bicarbonate  of  sodium  and  triturate  the  whole  into  a 
fine  powder,  which  must  be  preserved  in  a  bottle  properly  excluded 
from  the  air.  The  dose  for  an  adult  is  from  one  to  three  table- 
spoonfuls  mixed  in  a  tumbler  of  water  and  drank  in  a  state  of 
efiervescence. 


Moxon's  Effervescent  Magnesia. 

The  following,  from  Gray's  Supplement,  is  for  a  popular  though 
rather  disagreeable  aperient : — 

Take  of  Carbonate  of  magnesium   gj. 

Sulphate  of  magnesium   .^'ij. 

Tartrate  of  potassium  and  sodium   gij. 

Bicarbonate  of  sodium  .   ^ij. 

Tartaric  acid   gij. 

To  be  perfectly  freed  from  the  water  of  crystallization,  and  mixed 
and  kept  in  a  well-corked  bottle. 

Dose,  from  a  teaspoonful  to  a  tablespoonful  dissolved  in  water 
and  drank  immediately. 

Acetate  of  Magnesium. — This  is  very  deliquescent  and  difficult  to 
crystallize;  in  the  dry  state  it  is  generally  found  as  a  gummy  mass. 
It  has  been  proposed  as  a  substitute  for  citrate  of  magnesium. 
Renault  recommends  to  dissolve  120  parts  of  carbonate  of  mag- 
nesium in  acetic  acid  and  evaporate  to  300  parts,  which  solution, 
when  wanted  for  use,  is  to  be  mixed  with  tliree  times  its  weight 
of  orange  or  some  other  agreeable  syrup.  It  is  more  agreeable  if, 
like  citrate  of  magnesium,  it  contains  a  quantity  of  free  carbonic 
acid. 

Garrot  recommended  a  syrup  of  acetate  of  magnesiwn,  ytreimved  by 
dissolving  10  parts  calcined  magnesia  in  50  parts  acetic  acid,  and 
adding  150  parts  of  some  agreeable  fruit  syrup.  Of  similar  compo- 
sition is  the  elixir  of  acetate  of  magnesium,  prepared  by  dissolving 
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10  parts  calc.  magnesia  in  40  parts  acetic  acid,  and  adding  40  parts 
alcohol  and  70  of  an  aromatic  syrup. 

31agnesii  Sid-phuretum. — If  a  boiling  solution  of  sulphate  of  mag- 
nesium is  mixed  with  a  concentrated  solution  of  sulphuret  of  potas- 
sium, a  white  gelatinous  mass  is  precipitated,  which,  on  account  of 
its  weaker  taste  and  smell,  and  milder  action,  has  been  recommended 
for  internal  use,  instead  of  the  true  sulphurets  of  magnesium.  Its 
dose  is  5  to  10  grains  for  children;  it  operates  slightly  as  a  laxative. 

Magnesii  et  Poiassii  Borotartras. — 100  parts  of  borotartrate  of 
potassium,  24  parts  carbonate  of  magnesium,  and  600  parts  of 
water  are  to  be  gradually  mixed  and  evaporated.  Dissolved  with 
citric  acid  it  has  been  recommended  as  a  purgative,  for  which  pur- 
pose G-arrot  has  proposed  the  following  proportions:  borotartrate 
of  magnesium  and  potassium  3jj  citric  acid  5ss,  lemon  syrup  §ij, 
water  gx. 

4th  Group. — Of  Earths — Salts  containing  Aluminium. 

Alumen  (ammonia-alum),  2NH^,S04-f-  AljSSO^  -f  24Aq.    From  sulphate  of  ammonia, 
etc. 

Aluminii  et  potassii  sulphas  (potassa-alum),  KjS04-|-A1^3S04-|-24Aq.  Manufactured 

from  alum  earths. 
Alumea  exsiccatum.    Deprived  of  its  water  of  crystallization  by  heat. 
Alumina,  Al^Oj.SHjO.    Precipitated  by  alkalies  from  alum. 

Alumiu£B  sulphas,  AljSSO^.^jH^O.    By  dissolving  alumina  in  HSO^,  and  crystalliziug. 
Aluminii  acetas,  AlgAc-l-HjO. 

Aluminium  is  the  name  of  the  metallic  radical  of  the  earth 
alumina,  a  white,  faintly  bluish  metal,  which  has  recently  attracted 
attention  from  the  discovery  of  an  economical  process  for  its  ex- 
traction ;  its  extraordinary  lightness,  beauty  of  color,  and  indif- 
ference to  the  oxidizing  influences  of  the  atmosphere  causing  it  to 
be  recommended  as  fitted  to  displace  silver,  and  even  platinum,  for 
many  purposes  in  the  arts.  Experience  has  not,  however,  justified 
its  early  promise,  and  it  remains  among  the  rare  metals. 

Alumina,  Al^Oj,  is  an  earth  without  alkaline  properties,  existing 
largely  in  the  mineral  kingdom,. and  the  chief  constituent  of  clay. 
It  may  be  artificially  prepared  from  alum  as  follows: — 

Dissolve  alum  in  six  times  its  weight  of  boiling  water,  add  solu- 
tion of  carbonate  of  sodium  in  slight  excess,  agitate  for  a  few 
minutes,  filter,  and  wash  the  precipitate  with  distilled  water;  the 
product  is  hydrate  of  alumina.  It  may  be  further  purified  by  dis- 
solving in  dilated  muriatic  acid,  precipitating  with  ammonia,  and 
again  "washing  with  water;  dried  on  bibulous  paper,  it  retains  three 
equivalents  of  combined  water,  but  by  a  high  heat  it  becomes  an- 
hydrous. Pure  ammonia-alum,  by  calcining  to  a  white  heat,  be- 
comes converted  into  anhydrous  alumina.  The  hydrated  precipi- 
tate is  freely  soluble  in  diluted  acids  and  in  caustic  potassa  solution. 

Alumina  is  much  used  as  a  base  for  coloring  matters,  as  in  the 
lake  pigments.  In  medicine  it  is  used  as  an  antacid  and  astringent, 
with  which  it  combines  the  properties  of  an  absorbent:  it  has  beea 
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used  in  purulent  and  catarrlial  affections  of  the  eye.  The  dose  is 
tive  to  twenty  grains  three  or  four  times  a  day. 

Tests  for  Alumina. — Alumina  is  recognized  by  being  precipitated 
white  by  fixed  alkalies,  redissolved  by  an  excess  of  the  same,  and 
reprecipitated  by  chloride  of  ammonium.  Compounds  of  alumina, 
io-nited  upon  charcoal  before  the  blowpipe,  and  then  moistened 
with  a  little  protonitrate  of  cobalt  and  ignited  again,  yield  an 
uufused  mass  of  a  deep  sky  blue  color. 

Alumen.    (Alum.)    Suljjhate  of  Aluminium  and  Ammonium. 
Al,3SO„2NH„SO,  +  24Aq. 

The  alum  now  most  common  is  ammonia-alum,  which  is  officinal 
under  the  name  alumen;  this  is  made  by  the  use  of  sulphate  of 
ammonium,  as  prepared  from  the  residuary  liquor  of  the  gas- 
works, instead  of  a  salt  of  potassium,  as  in  the  old  processes,  and 
its  composition  is  as  shown  in  the  syllabus. 

This  complex  salt  is  found  in  commerce  in  large  crystalline 
masses,  very  cheap  and  abundant,  being  largely  produced  for  use  in 
the  arts.  Formerly  it  was  produced  from  a  peculiar  ore  or  schist 
occurring  largely  in  many  parts  of  the  world,  and  had  the  compo- 
sition given  above  as  that  of  potash-alum. 

The  properties  of  the  two  are  so  similar  that  they  are  seldom 
distinguished  from  each  other.  Where  this  is  desirable,  it  may  be 
readily  accomplished  by  heat,  which  dissipates  the  sulphuric  acid 
and  ammonia  from  ammonia-alum,  leaving  pure  alumina,  while  in 
the  case  of  potassa-alum,  potassa  is  a  constituent  of  the  residue, 
and  will  dissolve  on  the  addition  of  water,  and  may  be  detected  by 
its  appropriate  tests.  Aramonia-alum  will  also  give  an  odor  of 
ammonia  if  moistened  and  triturated  with  potassa  or  lime. 

Alum  is  slightly  efflorescent  in  dry  air  from  the  loss  of  a  portion 
of  its  large  amount  of  water  of  crystallization;  it  is  soluble  in 
about  15  times  its  weight  of  cold  water ;  it  is  incompatible  with 
alkalies  and  their  carbonates,  and,  also,  with  vegetable  astringents. 

Its  uses  as  an  astringent,  emetic,  and  antispasmodic  are  well 
known;  its  dose  is  from  2  to  10  grains,  given  to  children  for  whoop- 
ing-cough ;  from  20  to  30  grains  as  an  emetic  in  croup,  repeated,  if 
necessary ;  and  from  5ss  to  5j  as  a  purge  in  lead  colic.  As  a  com- 
mon astringent  wash  and  gargle  it  is'used  in  solutions  of  various 
proportions^  from  5  to  30  grains  to  the  ounce. 

Alumen  JEzsiccatum,  U.  S.  P.    {Dried  Alum.) 

Take  of  Alum,  in  coarse  powder,  four  troyounces. 

Expose  it 'in  a  suitable  vessel  to  a  temperature  not  exceeding 
400°,  until  the  residue  weighs  two  troyounces  and  one  hundred 
and  twenty  grains;  then  reduce  it  when  cold  to  fine  powder. 
_  Dried  or  burnt  alum  differs  from  the  crystallized  salt  in  contain- 
ing no  water;  474.5  grains  of  the  crj'stals  should  yield  258  grains 
01  the  aniiydrons  salt,  which  is  consequently  nearly  douliled  in 
strength.    Care  should  be  taken  not  to  push  the  heat  so  far  as  to 
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drive  off  a  portion  of  the  sulphuric  acid.  Dried  alum  is  less  solu- 
ble  in  water  than  alum,  but  no  portion  of  it  should  be  wholly  in- 
soluble. 

Dried  alum  is  used  exclusively  as  an  external  application,  as  a 
mild  escharotic;  it  is  often  reduced  in  the  process  of  desiccation 
almost  to  pure  alumina,  and  in  this  dry  condition  is  preferred  by 
some  physicians,  being  an  excellent  absorbent. 

Iron  alum,  iron  and  ammonia  alum,  chrome  alum,  and  manganese 
alum  are  compounds  in  which  the  alumina  is  substituted  by  other 
bases.    {See  Preparations  of  Iron  and  Manganese.) 

Aluminii  Sulphas.   {Sidphate  of  Aluminium.  Al23S04,9H20=  504.8.) 

This  salt  is  made  officinal  in  the  U.  S.  Pharmacopoeia  for  1860, 
among  the  preparations.  It  is  to  be  made  by  dissolving  equal  parts 
of  ammonium  alum  and  carbonate  of  sodium  in  separate  portions 
of  boiling  water,  mixing  them,  and  digesting  till  the  evolution  of 
carbonic  acid  ceases.  The  alumina  thus  precipitated  is  to  be  col- 
lected, washed,  and  dissolved  in  sulphuric  acid  somewhat  diluted, 
and  evaporated  at  a  moderate  heat  to  dryness.  It  is  in  thin  flexi- 
ble plates  of  a  jDcarly  lustre,  sweet  and  astringent  taste,  and  acid 
reaction.  Soluble  in  twice  its  weight  of  cold  water,  but  not  in 
alcohol. 

Its  chief  use  is  as  an  antiseptic  in  foul  ulcers,  etc.  A  solution  of 
one  pound  in  two  pints  of  water  is  used  to  preserve  dead  bodies ; 
as  a  lotion  it  may  be  used  in  a  somewhat  less  concentrated  form. 

Under  the  name  of  benzinated  solution  of  alumina,  Mentel  pro- 
posed the  following  preparation  as  a  styptic;  and,  largely  diluted 
with  water,  as  an  injection  in  leucorrhoea  and  various  ulcerated 
affections:  eigbt  ounces  of  sulphate  of  aluminium  are  dissolved  in 
sixteen  ounces  of  water,  and  saturated  with  hydrated  alumina ; 
six  drachms  of  selected  gum  benzoin  are  digested  with  it  for  six 
hours,  then  cooled  and  filtered.  It  has  an  agreeable  odor,  and  a 
balsamic,  astringent  taste.  This  solution  contains  2AI23SO4,  and  is 
precipitated  by  a  large  quantity  of  water,  AljSO^  being  separated 
while  the  neutral  salt  remains  in  solution. 

Aluminii  Acetas.    {Acetate  of  Aluminium.    Al^S  Ac.) 

A  solution  of  this  salt  is  obtained  by  saturating  acetic  acid  with 
hydrated  alumina,  and  cannot  be  evaporated  without  the  loss  of 
acetic  acid.  It  has  a  faint  smell  of  acetic  acid  and  a  sweetish  taste, 
and  possesses  antiseptic  properties. 

It  has  been  used  medicinally  on  account  of  its  astringent  proper- 
ties, in  diarrhffia  and  gleet  in  doses  of  a  half  to  one  drachm  within 
twenty-four  hours,  and  as  an  injection  in  various  affections  requir- 
ing astringent  applications. 

t 
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5  th  Group. — Cerium  and  its  Oxalate. 

Cerium.  Ce=91.3. 

This  metal  is  associated  with  lanthanum  and  didymium  in  cerite, 
allanite,  and  a  few  other  rare  minerals.  The  most  abundant  of 
these  is  cerite,  which  is  found  in  Sweden ;  it  contains  the  oxides  of 
the  three  metals,  together  with  silicic  acid,  lime,  copper,  bismuth, 
molybdenum,  and  oxide  of  iron.  The  metal  is  a  gray  powder, 
which  acquires  the  metallic  lustre  by  pressure,  decomposes  water 
slowly  at  ordinary  temperatures,  quickly  at  the  boiling  heat.  It 
forms  two  oxides,  protoxide  CeO,  and  sesquioxide  Ce^Oj,  the  former 
of  which  enters  into  its  medicinal  salt. 

Cerii  Oxalas.  +  Blip. 

To  prepare  this  salt  the  mineral  cerite  is  to  be  powdered  and 
formed  into  a  paste  with  sulphuric  acid  in  a  porcelain  dish,  the 
dish  is  then  to  be  heated  until  the  mass  ceases  to  swell  up,  and  no 
longer  absorbs  additional  HSO^,  which  must  be  added  cautiously. 
This  mass,  being  now  dried  and  powdered,  is  placed  in  a  Hessian 
crucible,  in  which  it  is  exposed  to  the  heat  of  an  anthracite  fire 
until  it  has  assumed  a  pale  brownish-red  color.  It  is  now  to  be 
lixivated  with  hot  water  and  subsequently  with  diluted  nitric  acid, 
and  the  solution  treated  with  sulphuretted  hydrogen  to  precipitate 
the  heavy  metals.  Some  hydrochloric  acid  is  now  added  to  hold  in 
solution  the  oxalate  of  lime  to  be  formed  and  then  oxalic  acid  is 
added  to  throw  down  the  oxalates  of  cerium,  lanthanum,  and  didy- 
mium. This  precipitate  is  to  be  washed  with  warm  water,  then 
transferred  to  a  mortar  and  formed  into  a  paste  with  one-half  the 
weight  of  the  mineral  in  carbonate  of  magnesia,  which  paste  is  to 
be  dried  on  a  porous  fire-brick,  then  rubbed  fine  and  calcined  in  an 
open  stove  until  the  powder  has  assumed  the  color  of  cinnamon. 
In  this  condition  it  contains  the  cerium  in  the  form  of  peroxide, 
which  readily  dissolves  in  concentrated  nitric  acid  to  be  carefully 
added  in  a  beaker,  and  heated  by  a  water-bath.  After  freeing  the 
solution  of  some  of  the  excess  of  HKO^  by  evaporation  and  diluting 
it  with  water,  it  is  to  be  added  to  boiling  water  containing  a  little 
more  than  ^  per  cent,  of  oil  of  vitriol.  There  should  be  about  a 
quart  of  water  to  every  ounce  of  the  mineral  worked.  A  yellow 
precipitate  of  basic  sulphate  of  sesquioxide  of  cerium  is  formed, 
while  a  little  of  the  neutral  sulphate  of  the  same  oxide  and  all  the 
lanthanium  and  didymium  remain  in  solution.  The  yellow  basic 
sulphate  is  now  washed,  dissolved  in  sulphuric  acid,  and  then  re- 
duced to  a  protosulphate  by  the  addition  of  a  few  crystals  of  hypo- 
siillihite  of  sodium.  The  liquid  is  now  finally  precipitated  by  oxalic 
acid,  and  yields  oxalate  of  protoxide  of  cerium.  This  is  the  process 
of  Prof.  F.  F.  Mayer,  of  New  York.  (See  American  Jounud  of  Phar- 
macy, I860.) 

In  the  Medicial  Times  and  Gazette,  Sept.  17, 1859,  Prof.  Si  mpson, 
of  Edinburgh,  published  a  description  of  the  use  of  this  salt  as  a 
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remedy  for  obstinate  vomiting  in  pregnancy,  since  which  time  it 
has  been  extensively  prescribed  in  Europe  and  in  the  United  States 
as  a  sedative  tonic  to  the  stomach,  resembling  in  some  degree  the 
salts  of  bismuth,  though  with  peculiar  and,  perhaps,  specific  applica- 
tion to  the  cure  of  obstinate  vomiting,  and  although,  of  course,  in 
many  cases  it  has  disappointed  the  expectations  of  practitioners,  it 
has,  I  think,  justified  the  claim  made  for  it,  that  it  will  arrest 
obstinate  vomiting  in  a  greater  number  of  cases  than  any  other 
single  remedy.  The  dose  is  from  one  to  two  grains  three  times  a 
day  in  pills. 

Oxalate  of  cerium  is  a  white  powder,  insoluble  in  water  but  solu- 
ble in  by  which  it  is  distinguished  from  the  other  insoluble 
oxalates  of  the  earths.  Its  solution  yields  a  precipitate  with  caustic 
alkalies,  even  in  presence  of  chloride  of  ammonium,  which  is  not 
soluble  in  an  excess  of  the  precipitant.  A  shade  of  pink  or  rose 
color  indicates  the  presence  of  didymium,  and  perhaps  few  com- 
mercial specimens  of  the  oxalate  of  cerium  are  entirely  without  this 
impurity. 


CHAPTER  VI. 

IRON  AND  iMANGANESE. 

Ferrum.    (Iron.    Fe  =  56.) 

This  indispensable  metal  is  too  well  known  to  require  a  descrip- 
tion of  its  sensible  properties.  It  has  a  specific  gravity  of  7.7; 
though  not  acted  on  by  the  dry  atmosphere  or  by  pure  water,  it  is 
I'apidly  oxidized  by  water  containing  carbonic  acid,  hence  the  pro- 
duction of  protocarbonate  of  iron  with  evolution  of  hydrogen ;  the 
subsequent  conversion  of  this  into  hj'drated  sesquioxide  constitutes 
the  ordinary  phenomenon  of  rusting.  Its  purest  common  form  is 
that  of  wire,  or  preferably  card  teeth.  The  filings  (Ferri  Ramenta), 
when  obtained  as  a  residuum  from  the  manufactories,  are  apt  to  be 
contaminated  with  other  metals.  They  are  also  liable  to  rust, 
which  is  objectionable  in  some  instances. 

The  salts  of  iron  used  in  medicine  are  numerous,  including  salts 
of  the  protoxide,  of  the  sesquioxide-,  and  of  the  black  or  magnetic 
oxide,  and  also  halogen  salts.  The  salts  of  protoxide,  FeO,  are  now 
generally  termed  by  chemists  ferrous  salts,  and  are  accordingly 
named  ferrous  sulphate,  ferrous  carbonate,  etc.,  while  the  salts  ot 
the  peroxide  (sesquioxide),  Fe,0„  are  named  ferric  salts,  as  ferric 
sulphate,  ferric  oxalate,  etc.,  and  the  salts  of  the  black  oxide,  which 
may  be  regarded  as  a  coin[)Ound  of  the  jiroto-  and  sesquioxide 
(FeO,Fe203),  are  named  ferroso-ferric  salts,  and  the  chlorides,  iodides, 
etc.,  follow  the  same  rule.  This  rule,  Avhich  gives  simplicity  and 
accuracy  to  the  nomenclature  of  this  and  of  the  other  metals,  is  not 
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yet  adopted  in  the  Pharmacopoeia,  and  the  terms  are  only  employed 
in  tliid  work  as  synonyms. 

The  officinal  names  of  the  halogen  and  analogous  compounds  are 
likewise  ditlerent  in  some  instances  from  those  adopted  by  modern 
cliemists,  for  while  the  compounds  of  chlorine  are  called  chlorides, 
those  of  sulphur  have  the  termiuation  uret ;  the  cyanogen  com- 
pounds, formerly  terminated  in  the  same  way,  are  in  tlie  recent 
edition  called  cyanides  and  ferrocyanidcs. 

Iron  is  conveniently  recognized  in  its  protosalts  (ferrous  salts)  by 
the  following  tests.  They  have  a  pale-green  color  in  solution, 
potassa  and  soda  throw  down  a  white  hydrate,  which  changes  by 
exposure  to  the  air  to  gray,  green,  bluish-black,  and  then  to  the  red 
sesquioxide.  Alkaline  carbonates  affect  them  similarly.  They  are 
not  precipitated  by  sulphuretted  hydrogen,  as  many  metallic  salts 
are,  but  give  a  black  precipitate  with  alkaline  sulphurets.  They 
give  a  nearly  white  precipitate  when  free  from  sesquisalts,  with 
fcrrocyanidc  of  potassium  ;  by  exposure  this  becomes  blue ;  by  fer- 
ridcyanide  an  intense  blue  is  immediately  produced.  Tannic  acid 
only  blackens  these  salts  when  they  contain  sesquisalts. 

The  sesquisalts  of  iron  (ferric  salts)  have  generally  a  yellowish- 
brown  tint,  but  by  dissolving  an  excess  of  ferric  oxide  become 
brownish-red.  Alkalies  and  alkaline  carbonates  throw  down  a 
red-brown  precipitate  of  hydrated  sesquioxide ;  sulphuretted  hy- 
drogen converts  them  into  protosalts  with  precipitation  of  sulphur ; 
ferrocyanide  of  potassium  throws  down  Prussian  blue,  but  the  fer- 
rideyanide  has  no  effect,  except  upon  protosalts.  Tannic  acid  pro- 
duces a  bluish-black  precipitate,  the  basis  of  common  black  ink  ;  in 
the  ])resence  of  some  vegetable  acids  no  precipitate  occurs  with 
alkalies,  and  no  blackening  with  tannic  acid  if  the  acid  is  in  excess. 

Perhaps  no  class  of  remedies,  certainly  none  derived  from  the 
mineral  kingdom,  are  so  universally  esteemed  for  tonic  and  astrin- 
gent properties  as  the  salts  of  iron,  and  accordingly  pharmacists 
have  expended  much  ingenuitj^  and  skill  in  improving  their  quality 
and  extending  their  number,  till  they  have  become  leading  articles 
of  materia  medica,  while  some  of  them,  by  being  formed  into  solu- 
tions, tinctures,  wines,  syrups,  and  elixirs,  are  rendered  unusually 
eligible  for  common  use. 

In  presenting  the  numerous  preparations  of  iron  used  in  medicine 
in  the  form  of  syllabi  and  in  detail,  various  methods  of  classifying 
them  have  suggested  themselves,  but  none  which  seemed  to  oficr 
sufficient  advantages  to  compensate  for  the  increased  complexity 
necessarily  given  to  the  subject  by  the  attempt.  The  natural  divi- 
sion into  oxy-salts  and  the  halogen  compounds  seemed  the  only  one 
which  could  be  profitably  introduced,  and  I  have  accordingly 
groa[ied  the  fifty-six  preparations  which  follow  under  these  two 
hcad^*,  consnlting  convenience  and  their  natural  relations  to  each 
other  in  the  subordinate  arrangement. 
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Syllabus  op  Preparations  of  Iron. 

(See  Second  Group — Hiilogen  Cornpounds.) 

1st  Group. — Oxysalts  and  Preparations  from  them. 


Name. 


Ferri  Sulphas  

Fevri  Sulplias  Exsiccatii. 
Ferri  Subcarbonas  


PilulsB  Ferri  Carbonatis  

Ferri  Garh.  Ejfcrvcscentes  

Ferrum  Kedactutn  

Liquor  Ferri  Tersulpliatis... 
Liquor  Ferri  Subsulpbatis  .. 

Ferri  Oxidum  Hydratum  

Ferri  et  Quinise  Sulphas  

Ferri  et  Ammonii  Sulphas... 

Liquor  Ferri  Citratis  

Ferri  Citras  

Fei'ri  et  Ammonii  Citras  

Ferri  et  Quinio3  Citras  

Ferri  et  Strychniaa  Citras... 

Ferri  el  Zinci  Citras  

Ferri  et  Magncsii  Citras  

Syrupus  Ferri  Citratis  

Syr.  Ferri  Prolocitratis  

Ferri  Phosphas  

Syr.  Ferri  Superphosphatis ... 

Syr.  Ferri  et  Amman.  Phosph. 

Syr.  Ferri  et  Calcii.  Phosph... 
Ferri  Pyrophosphas  


Syr.  Ferri  Pyrophosphatis  ... 
Ferri  Hypophosphis  {Proto). 

"  "  (Sesqui). 

Syr.  Ferri  Jlypophosphilis  ... 
"       "  "  Comp 


Ferri  Lactas  

Ferri  Acetas  

Liquor  Ferri  Acetici  

Tr.  Ferri  Acetat.  JEthereus  ... 

Tinct.  Ferri  Acetici  

Ferri  Tannas  

Ferri  Valerianas  

Ferri  et  Potassii  Tartras — 
Ferri  et  Ammonii  Tartras  .. 

Ferri  Prolotartras  

Liq.  Ferri  Nitratis  

Syr.  Ferri  Prolonitratis  

Liq.  Ferri  Hyperchloratis ... 


Composition,  etc. 


FeS0,+7Aq 
FcSO^.Aq 
FeC03+  Fe.,03.2Aq 
(  FeCOg+Melaud  { 
\       saocliar.  J 
FeCOj  in  5is8 
Fe 

Fe^SSO^  in  Aq 
Excess  of  F('203 
FejGHO 


3i  Fe^OgCi  in  f5ij 


Fe^OgCi 


Dose. 


gr.  V 

g''-  i'j 
gr.  X  to  9j 

gr.  X  to  9j 
gr.j  to  gr.ij 


fgj  to  f|ss 
gr.  j  to  iv 
gr.  iij  to  vj 


Fe^Og.NH^O.Ci 
gr.  j  in  G  grs. 
gr.  j  about  in  100  grs. 


3j  to  I'SJ 

5i  to 
Variable 

gr.  V  to  f3j  syrup 
J  gr.  ivss  to  fg  j4-  "I 
t  gr.  iijss  lIjl'O,  / 

Complex 
f  2Fe,03lT3PO,+  \ 
I  2NH,Ci+II,,0  i 
gr.  ij  to  f3j 
Fe2IIP02 
FejOjOHPOj 
gr.  j  to  5.)  syrup 
Complex 

FclT? 
Fe^.-Vc  ?  _ 
11.43  percent.  FcjAc 
contains  noetic  ether 

Fc,f|^i 
Fe/)Va 
KFeT+Aq 
NH,Fe.J+Aq 

FeT  1 
FejONOj+Aq 
FcNOj  in  Syr. 
FejIIClO^  in  Aq 


gr.  iij  to  V 
gr.  iij  to  V 
gr.  iij  to  V 
gr.  j  to  iij 
gi-.  j  to  iij 
gr.  iij  to  xij 
XX  to  f3,i 
TTL  XX  to  fgj 
gr.  V  to  X 

gr.  V 
f5j 


f3j 

gr.  ij  to  V 


f5«s 
f^ss  to  fgj 

gr.  X 
g'-.  j  to  ij 
gr.  X  to  XX 


V  to  XV 
V\  V  to  XV 

rr^  V  to  X 


Description,  etc. 


Green  crystals. 
Whitish  powder. 
Reddish-brown  powder. 

Dark  pilular  mass. 

Granulated  powder. 
Gray  impalpable  powder. 
Red-brown,  sp.  gr.  1  32. 
Ruby-red,    sp.  gr.  l.;:52. 
Reddish-brown  magma. 

Colorless  octohedrons. 
Violet  tinted  crystals. 

Red  syrupy  liquid. 
Garnet- red  scales. 

Greenish-brown  scales. 
Garnet-red  scales. 
Crownish-green  scales. 
Greenish-yellow  scales. 
Citrate  of  magnetic  oxide. 
Citrate  of  protoxide. 
Slate-colored  powder. 
With  excess  of  PO-. 

o 

(.Jos.  Roberts'.) 

Red.    "Chemical  food." 
f  Apple-green  scales, 
I  soluble. 
No  ferruginous  taste. 

I  Not  found  in  commerce. 

Used  in  phthisis. 

(Thompson.) 

(Procter.) 

Greenish-white  grains. 
Only  in  solution. 
Sp.  gr.  1.143. 
Agreeable. 
(Rademacher. ) 
Black,  insoluble. 
Dark-red,  amorphous. 

Reddish-brown  scales. 
((  ti 

Crystals  or  pcwdcr. 

Sp.  gr.  LOG,  pale  nmber. 
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Fcrri  Sulphas.    (Ferrous  Sulphate,  Copperas,  Greeii  Vitriol. 
FeSO,  +  7Aq  =  278.) 

Prepared  by  dissolving  iron  wire  in  diluted  sulplinric  aci<l.  One 
eq.  of  iron,  decomposing  one  of  water,  combines  with  its  oxygen, 
and  forms  protoxide,  which  last  unites  with  one  eq.  of  sulphuric 
acid  to  form  sulphate  of  protoxide  of  iron,  Fe  +  Il20  +  S03  = 
FeSO^  +  IIj.  The  hydrogen  is  liberated  in  a  gaseous  form,  and 
may  be  collected  for  experiment.  G-reen  vitriol,  or  copperas  of 
commerce,  which  is  used  in  the  arts,  is  an  impure  sulphate,  con- 
taining peroxide;  it  is  prepared  from  the  native  su]2:)huret,  and  may 
be  purified  by  digestion  with  iron  and  recrystallization. 

When  pure,  sulphate  of  iron  is  in  light  bluish-green  rhomboidal 
prisms,  having  an  astringent,  styptic  taste.  It  dissolves  in  about 
one  and  a  half  times  its  weight  of  cold  water;  is  insoluble  in  alco- 
hol; when  exposed  to  air  and  moisture  it  oxidizes,  and  becomes 
covered  with  a  brownish-yellow  persalt.  It  effloresces  in  dry  air, 
becoming  white  on  the  surface. 

The  presence  of  copper  may  be  detected  by  placing  a  clean  polished 
spatula  in  the  solution;  if  copper  is  present,  it  will  be  precipitated 
with  its  characteristic  color  on  the  surface  of  the  iron. 

Fe?'n  Sulphas  Fzsiccata. — Owing  to  the  large  amount  of  water  in 
these  crystals,  the  salt  is  inconvenient  to  dispense,  in  combination 
with  vegetable  substances,  in  the  form  of  powder  or  pill ;  and  hence, 
in  the  tl.  S.  Pharmacopoeia,  is  directed  to  be  exposed  to  a  heat  in- 
creased to  300°,  till  it  ceases  to  lose  weight,  and  is  converted  into 
a  dry  whitish  mass,  which  is  to  be  reduced  to  powder.  By  this  it 
loses  six  equivalents  of  water,  and  is  consequently  much  stronger 
than  the  crystallized  salt  (Fe,SO,  +  7Aq=  278  — 108  =  170). 

In  addition  to  the  "hsematic"  virtues  common  to  the  iron  salts, 
sulphate  is  decidedly  astringent.  It  is  prescribed  internally  in  cases 
attended  with  immoderate  discharges,  and  is  also  used  in  injections, 
though  less  frequently  than  sulphates  of  zinc  and  copper.  Dose,  in 
crystals,  five  grains;  dried,  three  grains. 

This  is  one  of  the  cheapest  and  best  of  disinfectants,  especially 
when  mixed  with  lime,  which,  by  neutralizing  a  portion  of  the 
sulphuric  acid,  liberates  the  oxide  of  iron,  and  this,  by  its  affinity 
for  additional  oxygen,  destroys  eflete  matter. 

Ferri  Sulphas  Granulata,  Ph.  Br.    {Granulated  Sulphate  of  Iron.) 

Take  of  Iron  wire   4  ounces  (avoirdupois). 

Sulphuric  acid   4  fluidounces  (imp.  mcas.). 

Distilled  water   1  pint  and  a  half  (imp.  mcas.). 

Rectified  spirit   8  tluidounces  (imp.  meas.). 

Pour  the  water  on  the  iron  placed  in  a  porcelain  ca^TSule,  add  tlie 
sulphuric  acid,  and,  when  the  disengagement  of  gas  has  nearly 
ceased,  boil  for  ten  minutes,  and  then  filter  the  solution  into  a  jar 
containinsj  the  spirit,  stirring  the  mixture  so  that  the  salt  shall 
separate  into  minute  granular  crystals.  Let  these,  deprived  by 
decantation  of  adhering  liquid,  be  transferred  on  filtering  paper  to 
porous  tiles,  and  dried  by  exposure  to  the  atmosphere.   Tliey  should 
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be  kept  in  closed  bottles.  Its  chemical  composition  is  the  same  as 
the  last  described  salt, 

■Fcrri  Subcarhonas.    {Precipitated  Carbonate  of  Iron.) 

Made  by  decomposing  sulphate  of  iron  by  means  of  an  alkaline 
carbonate,  as  tlie  carbonate  of  sodium.  The  sulphuric  acid  unites 
with  the  soda  to  form  sulphate  of  sodium,  which  remains  in  solu- 
tion, while  the  carbonic  acid  unites  with  protoxide  of  iron  to  form 
protocarbonate  of  iron,  which  precipitates.  Wlien  first  formed,  it 
is  a  bulky  greenish,  almost  white,  precipitate,  which  may  be  converted, 
by  admixture  with  honey  and  sugar,  into  Vallette's  mass;  but  when 
dried  in  air,  it  becomes  much  darker,  and  finally  brown,  from  more 
or  less  conversion  into  the  sesquioxide  and  loss  of  carbonic  acid. 
If  the  drying  is  carried  on  at  a  temperature  not  exceeding  80°  F., 
this  change  is  only  partial,  and  the  preparation  eti'ervesces  when 
thrown  into  acids,  and  has  a  brown  color.  This  is  a  much  more 
soluble  form,  and  to  be  preferred  to  the  bright  red-colored  powder 
obtained  by  heating. 

It  should  be  wholly  dissolved  by  dilute  muriatic  acid  with  slight 
effervescence,  forming  a  solution  from  which  the  oxides  of  iron  are 
completely  precipitated  by  an  excess  of  ammonia;  the  liquid  re- 
maining should  not  be  colored  by  hydrosulphuric  acid  or  ferro- 
cyanide  of  potassium. 

The  subcarbonate  of  iron  is  one  of  the  most  popular  of  the  chaly- 
beate salts.  It  has,  to  a  less  extent,  the  medical  properties  attri- 
buted to  iron  reduced  by  hydrogen,  with  a  more  agreeable  eft'ect 
from  swallowing  it.  The  carbonate  is  not  astringent,  and  produces 
little  or  no  action  upon  the  mucous  membranes  of  the  alimentary 
canal.    Dose,  gr.  v,  to  9j. 

Plluloe  Fei^ri  Carbonatis,  U,  S,  P,    (  Vallette's  llass.) 


Take  of  Sulphate  of  iron   Eight  troyounces. 

Carbonate  of  sodium   Nine  troyounces. 

Clarified  honey   Three  troj'ounces 

Sugar,  in  coarse  powder   Two  troyounces. 

Boiling  water   Two  pints. 

Syrup   A  sufficient  quantit3% 


Dissolve  the  salts  separately,  each  in  a  pint  of  the  water,  a  fluid- 
ounce  of  syrup  having  been  previously  added  to  each  pint.  Mix 
the  two  solutions,  when  cold,  in  a  bottle  just  large  enough  to  hold 
them,  close  it  accurately  with  a  stopper,  and  set  it  by  that  the  car- 
bonate of  iron  may  subside.  Pour  off  the  supernatant  liquid,  and, 
having  mixed  water,  recently  boiled,  with  syrup  in  tlie  proportion 
of  a  pint  to  the  fluidounce,  wash  the  precipitate  with  the  mixture 
until  the  washings  no  longer  have  a  saline  taste.  Place  the  pre- 
cipitate on  a  flannel  cloth  to  drain,  and  having  expressed  as  much  • 
of  the  water  as  possil)le,  mix  it  immediately  with  the  claritied 
honey  and  sugar.  Lastly,  by  means  of  a  water-bath,  evaporate  the 
mixture,  constantly  stirring,  until  it  is  brought  to  tlie  weight  of 
eight  troyounces. 

'This  valuable  preparation  is  made  by  nearly  the  same  process  as 
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the  foregoing,  except  that  the  hnlky  greenish  precipitate  thrown 
clown  by  the  carboniited  alkah,  instead  of  being  dried  in  contact 
with  the  air,  is  mixed  with  a  suitable  proportion  of  saccharine  in- 
gredients, to  protect  it  from  contact  with  atmospheric  oxygen  and 
to  embody  it  in  a  pilular  mass;  it  is  well  adapted  to  use  as  a  vehicle 
for  tonics,  especially  dry  powders,  in  the  form  of  pill.  Mucb  that 
is  met  with  in  commerce  is  too  soft  even  for  this  use;  when  desired 
of  firmer  consistence  it  will  be  found  advantageous  to  use  three 
troyounces  of  sugar  and  two  of  honey;  made  strictly  by  the  officinal 
directions  it  will  be  found  a  convenient  pilular  mass,  though  be- 
coming softer  by  exposure. 
The  dose  is  ten  grains  to  a  scruj^le. 

Syrupus  Ferri  Protocarbonaiis. 

The  formula  given  under  this  head  in  the  late  edition  of  this 
work  was  extracted  from  the  journals  without  having  been  suffi- 
ciently tried.  Subsequent  experience  has  proved  that  it  is  too  im- 
perfect to  justify  its  republication,  and  the  efibrts  made  to  improve 
it  have  not  as  yet  been  successful  in  producing  a  permanent  syrup, 
containing  a  sufficient  proportion  of  the  ferruginous  salt  to  be  avail- 
able. A  good  formula  for  a  liquid  preparation  of  the  protocarbou- 
ate  of  iron  is  still  one  of  the  pharmaceutical  desiderata. 

Effervescing  Ccu^honaie  of  Iron." 


Take  of  Tartaric  acid   3  troyounces. 

Bicarbonate  of  sodium   5 

Sulphate  of  iron   10  drachms. 

Powdered  white  sugar   14 

Citric  acid   2  " 


Mix  the  sulphate  of  iron  with  the  sugar  and  part  of  the  tartaric 
acid.  Mix  the  citric  acid  with  the  remainder  of  the  tartaric  acid 
and  bicarbonate.  Stir  the  two  mixtures  together  and  thoroughly 
unite  them  by  sifting ;  then  put  the  whole  into  an  open  metallic 
vessel,  in  a  water-bath,  and  stir  until  it  is  well  granulated.  These 
proportions  are  designed  to  furnish  four  grains  of  protocarbonate 
of  iron  in  every  drachm  and  a  half  (teaspoonful)  of  the  powder, 
which  must  be  kept  dry  in  a  well-stopped  bottle,  and  will  furnish 
an  elegant  chalybeate  preparation,  adapted  to  being  dissolved  in  a 
glass  of  water  and  taken  during  the  effervescence  produced. 

Ferrum  Redadum.    Fe=56.    (i^ern  Pw^m,  U.  S.  P.  1850.  Iron 
by  Hydrogen — Quevenne's  Iron.) 

Prepared  by  passing  a  stream  of  hydrogen  over  the  washed  and 
calcined  subcarbonate"(dry  sesquioxide)  contained  in  a  wrought  iron 
reduction  tube  of  four  inches  in  diameter  heated  to  low  redness, 
ccntinuing  the  flow  of  hydrogen  till  vapor  of  water  is  no  longer 

*  The  above  forninln  is  that  of  Dr.  T.  Skinnor,  as  published  in  tlio  London  ChemM 
nnd  Bnir/f/hi,  Xnv.  1861.  Sue  also  Ibrimila  of  Prof.  J.  M.  MaiKcli,  Proc.  of  Am.  Ph. 
Assoc.  1856,  p.  55. 
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given  off  tiiid  till  tlie  reduction  tube  has  cooled  ;  the  ox^'gen  of  the 
oxide  combines  with  hydrogen,  forming  water,  and  leaves  the  metal 
in  soft  masses  of  impalpable  iron,  which,  on  trituration,  yield  the 
Quevenne's  iron  of  commerce. 

It  is  an  impalpable  powder,  of  a  steel-gray  color,  soluble  in  sul- 
phuric acid  diluted  with  60  parts  of  water,  with  rapid  evolution  of 
hydrogen  which  should  not  be  contaminated  with  sulphur.  It 
oxidizes  when  exposed  to  damp  air,  and  should  be  kept  in  closely- 
stopped  bottles.  It  is  usually  contaminated  with  a  little  carburet, 
black  oxide,  and  occasionally  sulphuret  of  iron.  These  impurities 
give  it  a  dull  black  color.  When  Avell  prepared,  it  will  burn  on 
the  application  of  a  lighted  taper;  and  a  small  portion  of  it,  struck 
on  an  anvil  with  a  hammer,  forms  a  scale  having  a  brilliant  metallic 
lustre. 

Reduced  iron  possesses  in  a  high  degree  the  property  of  restoring 
to  the  blood  this  essential  ingredient,  when  it  is  deficient.  From 
its  extreme  fineness,  it  is  readily  soluble  in  the  stomach,  and  the 
chief  objection  to  its  use  is  that  occasionally  it  produces  eructations 
of  hydrogen;  or,  if  it  contains  sulphuret  or  carburet  of  iron,  sul- 
phuretted or  carburetted  hydrogen  is  evolved. 

This,  like  other  iron  preparations,  is  apt  to  produce  astringent 
effects,  though  less  so  than  the  persalts ;  hence  the  occasional  use 
of  mild  purgatives  during  its  administration.  It  also  blackens  the 
stools.  It  is  usually  given  in  the  dose  of  one  or  two  grains  three 
times  a  day.  Given  in  lozenges,  made  with  chocolate,  its  taste  is 
pretty  well  disguised.  In  pills  it  is  either  combined  with  the  tonic 
exti'acts  or  given  alone. 

Liquor  Ferri  Tersulphatis^J] .  S.  P.  {Solution  of  Tersidphate  of  Iron.) 

Take  of  Sulphate  of  iron,  iu  coarse  powder,  twelve  troj'ouuces. 
Sulphuric  acid,  two  troyounces  and  sixty  grains. 
Nitric  acid,  a  troyounce  and  tlu'ee  hundred  and  sixty  grains. 
Water,  a  sufficient  quantity. 

Mix  the  acids  with  half  a  pint  of  water  in  a  capacious  porcelain 
capsule,  and,  having  heated  the  mixture  to  the  boiling  point,  add 
the  sulphate  of  iron,  one-fourth  at  a  time,  stirring  after  each  addi- 
tion until  effervescence  ceases.  Then  continue  tTie  heat  until  the 
solution  acquires  a  reddish-brown  color,  and  is  free  from  nitrous 
odor.  Lastly,  when  the  liquid  is  nearly  cold,  add  sufficient  water 
to  make  it  measure  a  pint  and  a  half. 

This  process  consists  in  the  conversion  of  the  sulphate  of  pro- 
toxide of  iron,  Fe,SO^  +  7Aq,  into  the  tersulphate  of  sesquioxide, 
Te  8S0„  which  is  in  solution  in  the  preparation  Avhen  finished. 
The  addition  of  nitric  acid  to  a  salt  of  an  oxide  having  so  great  a 
tendency  to  pass  into  a  higher  state  of  oxidation  effectually  changes 
its  composition,  and  the  additional  sulphuric  acid  added  is  for  the 
complete  saturation  of  the  resulting  sesquioxide. 

In  Monsel's  solution  which  follows,  the  proportions  are  varied  so 
as  to  secure  an  excess  of  sesquioxide,  and  a  less  caustic  and  acid 
solution. 
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This  prei)aratioii  is  made  officinal  chiefly  for  the  extemporaneous 
pi-t'pai-ation  of  the  lijdrated  sesquioxide  of  iron,  and  lor  use  in 
etfb'cting  the  formation  of  other  sesqui-salts  of  iron  by  double  de- 
composition. 

It  is  a  lio-ht  reddish-brown  liquid,  nearly  devoid  of  odor,  and  of 
an  acid  and  extremely  styptic  taste.  Its  specific  gravity  is  1.320. 
It  mixes  with  water  and  with  alcohol  in  all  proportions  without 
decomposition.  A  fluidounce  of  it  should  yield,  on  the  addition 
of  ammonia  in  excess,  a  bulky  reddish-brown  precipitate,  which  is 
free  from  black  discoloration,  and  which,  when  washed,  dried,  and 
ignited,  weighs  sixty-nine  grains. 

Liquor  Ferri  Svbsulphatis,  U.  S.  P.    {^fonseVs  Solution.) 

Take  of  Sulphate  of  iron,  in  coarse  powder,  twelve  troyounces. 
Sulphuric  acid,  a  troyouncc  and  thirty  grains. 
Nitric  acid,  a  troyounce  and  three  hundred  grains. 
Distilled  water,  a  sufficient  quantity. 

Mix  the  acids  with  half  a  pint  of  distilled  water  in  a  capacious 
porcelain  capsule,  and,  having  heated  the  mixture  to  the  boiling 
point,  add  the  sulphate  of  iron,  one-fourth  at  a  time,  stirring  after 
each  addition  until  efi:ervescence  ceases.  Then  keep  the  solution 
in  brisk  ebullition  until  nitrous  vapors  are  no  longer  perceptible, 
and  the  color  assumes  a  deep  ruby-red  tint.  Lastly,  when  the 
liquid  is  nearly  cold,  add  sufficient  distilled  watei'  to  make  it 
measure  twelve  fluidounces. 

After  all  that  has  been  heretofore  published  on  the  preparation 
of  Monsel's  solution,  this  new  recipe  of  the  Pharmacopoeia  of  1860 
commends  itself  to  favor  as  simple,  and  readily  practicable.  It  is  a 
stronger  solution  than  the  solution  of  tersulphate  of  iron,  and  dif- 
fers from  it  in  containing  an  excess  of  the  sesquioxide,  so  that  it  is 
less  irritating  and  produces  its  styptic  and  haemostatic  effi3ct  with- 
out causing  sloughing  ;  dentists  use  it  as  an  application  to  spongy 
gums  and  bleeding  surfaces,  and  to  produce  that  contraction  of  tis- 
sues which  it  is  often  so  desirable  to  hasten.  Perhaps  no  applica- 
tion is  so  efficient  to  arrest  hemorrhage,  or  so  useful  in  treating 
bleeding  from  bone,  from  erectile  tissues,  or  from  hsemorrhoids  ;  it 
is  also  used  with  success  in  the  treatment  of  varices. 

Monsel's  solution  is  an  inodorous,  syrupy  liquid,  of  a  ruby-red 
color,  and  of  an  extremely  astringent  taste,  without  causticity.  Its 
specific  gravity  is  1.552,  It  mixes  with  water  and  with  alcohol  in. 
all  proportions  without  decomposition,  and  yields,  with  ammonia, 
a  bulky  reddish-brown  precipitate.  It  is  used  intei-nally  in  a  dose 
ot  5  to  10  drops  for  hemorrhages,  and  where  an  astringent  is  indi- 
cated. 

Persulphate  of  Iron.  2Fej,5SO,(?) 

The  salt  is  so  very  deliquescent  as  to  be  considered  ineligible  for' 
Use  in  any  other  form  than  that  of  solution,  and  when  dried  on 
plates  of  glass,  as  the  citrate  of  iron  is  obtained,  it  is  often  difficult 
to  remove  on  account  of  its  adhesion.    It  is  recommended  to  dry  it 
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by  artificial  heat  in  a  stove,  or,  by  Dr.  Lawrence  Smith  (see  Am. 
Journ.  I'harmaci/,  18G3,  page  203),  to  concentrate  the  solution  to 
the  sp.  gr.  1.60,  and  form  it  into  shallow  plates  from  one-quarter  to 
one-sixteenth  of  an  inch  in  depth,  mixed  with  a  little  of  the  dry 
salt  previously  desiccated  and  powdered,  and  place  it  near  escapiuf 
steam  (as  from  a  steam  jacket)  at  a  temperature  of  75°  to  100°  F. 
Under  these  circumstances  he  finds  the  salt  to  become  dry  and  pul- 
verulent with  very  little  disposition  to  deliquesce.  If  produced  in 
this  way  it  would,  undoubtedly,  be  much  used  as  a  direct  applica- 
tion in  the  form  of  powder.  It  has  a  yellow  color,  and  forms  a 
clear  solution,  on  standing,  with  water. 

l^erri  Ozidum  Hydratum.  (Fe,^6H0  =  98.)  {Hydrated  Oxide  of  Iron. 
Ferri  Sesquiozidian  Hydraium.    Hydrated  Ferric  Oxide.) 

This  is  made  by  adding  ammonia  in  excess  to  the  solution  of  ter- 
sulphate  as  above.  The  alkali  neutralizes  the  sulphuric  acitl,  and 
throws  down  the  oxide  of  iron  as  a  reddish-brown  precipitate. 
This,  if  designed  for  use  as  an  antidote  for  arsenic,  is  to  be  collected 
on  a  strainer,  water  being  passed  through  it  to  dissolve  out  the  sul- 
phate of  ammonia,  and  then  squeezed  out,  and  the  moist  brown 
magma  transferred  to  a  wide-mouth  bottle  and  kept  under  a  stratum 
of  water.  In  cases  where  poisoning  has  taken  place,  it  is  advisable 
not  to  wait  until  all  the  sulphate  of  ammonium  has  been  washed 
out,  as  the  slightly  stimulating  effect  produced  by  the  ammonia  is 
in  nowise  hurtful.  It  has  been  ascertained,  however,  that  by  long 
standing,  under  these  circumstances,  the  hydrated  oxide  loses 
wholly  or  in  part  its  power  of  neutralizing  arsenious  acid,  hence 
the  necessity  of  keeping  the  solution  of  persulphate  and  reserving 
the  addition  of  ammonia  till  the  emergency  requiring  its  use  shall 
occur.  As  will  appear  in  sevei'al  of  the  recipes  which  follow,  the 
hydrated  sesquioxide  comes  in  play  in  making  some  of  the  persalts 
of  iron;  it  is  also  an  eligible  medicine  for  producing  the  usual  tonic 
effect  of  the  iron  preparations,  and  may  be  dried  at  a  temperature 
not  exceeding  180°  F.,  without  losing  its  constitutional  water;  at 
a  red  heat  it  becomes  anhydrous. 

Its  dose  in  the  form  of  magma  is  f5j ;  as  an  antidote  f 5ss  every 
five  or  ten  minutes  till  a  large  excess  has  been  given.  Should  the 
poisoning  have  occurred  from  the  use  of  liq.  potassii  arsenitis,  it 
will  be  proper  to  add  a  small  quantity  of  dilute  acetic  acid  to  the 
first  two  or  three  doses  of  the  antidote. 

Ferri  et  Quinice  Sidphas. 

Take  of  Sulphate  of  iron   125  grains. 

Sulphui-ic  acid  14  minims. 

Nitric  acid   25  minims,  or  sufficient. 

Water  sufficient  quantity. 

Dissolve  the  sulphate  of  iron  with  the  sulphuric  acid  in  the  wafer 
and  boil  it,  adding  the  nitric  acid  gradually,  till  it  ceases  to  pro- 
duce a  dark  color;  when  cold,  add — 

Sulphate  of  quinia  A  troyounce, 
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in  water,  witli  sufficient  suli)huric  acid  to  form  a  solution;  set  tliia 
aside  that  crystals  may  form,  which  may  require  several  months. 
It  is  in  colorless  octohedrons  of  a  strongly  hitter  taste,  aud  nearly 
insoluhle  in  water. 

The  salt  comhines  the  virtues  of  iron  and  quinia,  and  may  be 
prescribed  in  doses  of  from  one  to  live  grains.  It  is  stated  to  be 
more  astringent  than  the  citrates  of  these  bases,  and  perhaps  does 
not  possess  advantages  to  compensate  for  its  great  cost. 

Ferri  et  Ammonii  Sulphas.    Fe„3S0,  +  (NIIJSO,  +  24  Aq. 
(Ammonio-ferric  Alum.) 

Take  of  Solution  of  tersulphate  of  iron    .      2  pints. 

Sulphate  of  ammonium  ....      4  troyounces  and  a  half. 

Heat  the  solution  of  tersulphate  of  iron  to  the  boiling  point,  add 
the  sulphate  of  ammonium,  stirring  until  it  is  dissolved,  and  set 
the  liquid  aside  to  crystallize.  Wash  the  crystals  quickly  with 
very  cold  water,  wrap  them  in  bibulous  paper,  and  dry  them  in  the 
open  air.    {U.  S.  P.) 

This  salt  is  in  elegant  violet-tinted  crystals  of  a  more  or  less  octo- 
hedral  form ;  soluble  in  one  and  a  half  parts  of  water  at  60°,  and  in 
less  than  its  weight  of  boiling  water;  j)otassa  added  to  the  solution 
gives  a  reddish-brown  precipitate;  when  rubbed  with  potassa  aud 
moistened,  the  salt  emits  the  odor  of  ammonia.  Its  peculiar  merit 
consists  in  its  marked  astringency  without  the  stimulating  proper- 
ties of  some  of  this  class  of  salts.  It  is  easily  assimilated  when 
taken  internallj^  Dose,  3  to  6  grains;  while  it  controls  excessive 
discharges,  it  is  often  useful  in  correcting  their  cause.  It  is,  per- 
haps, more  employed  as  an  injection  in  leucorrhoea  than  for  any 
other  use;  the  proportions  prescribed  for  this  purpose  may  vary 
from  half  an  ounce  to  an  ounce  to  the  pint.  It  has  a  wide  range 
of  application,  and  may  be  applied  as  alum  is  in  the  form  of  powder 
diluted  with  sugar. 

Though  called  an  alum,  this  salt  contains  no  alumina;  it  is  similar 
to  the  double  sulphate  of  potassium  and  iron,  which  is  called  iron 
alum,  though  this  is  more  soluble. 

Liquor  Ferri  Citratis,  U.  S.  P. 

Take  of  Citric  acid,  in  coarse  powder,  five  troyounces  and  three  hundred 
and  sixty  grains. 
Solution  of  tersulphate  of  iron,  a  pint. 
AVater  of  ammonia,  twenty  Huidounces. 
Distilled  water,  a  sufficient  quantity. 

To  the  water  of  ammonia,  mixed  with  2  pints  of  distilled  water, 
add  the  solution  of  tersulphate  of  iron,  previously  mixed  with  2 
pints  of  distilled  water,  stirring  constantly;  transfer  the  precipitate 
formed  to  a  muslin  strainer,  and  wash  it  with  water  until  the 
washings  are  nearly  tasteless.  Wlien  the  precipitate  is  drained,  put 
half  of  it  in  a  f)orcelain  capsule  on  a  water-bath  heated  to  150°, 
add  the  citric  acid,  and  stir  the  mixture  until  the  precipitate  is 
nearly  dissolved.    Then  add  so  much  of  the  reserved  precipitate  as 
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may  be  necessary  fully  to  saturate  the  acid.  Lastly,  filter  the 
liquid,  and  evaporate  it,  at  a  temperature  not  exceeding  150°,  until 
it  is  reduced  to  the  measure  of  a  pint. 

The  above  process,  which  occurs  under  the  head  of  Liquores  in 
the  Pharmacop(£ia,  consists  in  the  precipitation  of  hydrated  sesqui- 
oxide  of  iron,  washing  the  magma  with  water,  and  combining  it 
with  an  equivalent  of  citric  acid  forming  a  cle^r  solution,  which  is 
to  be  evaporated  to  a  pint  for  each  eight  troyounces  of  the  con- 
tained salt.  This  solution  is  convenient  to  keep  on  hand  for  dis- 
pensing, and  for  compounding  the  various  liquid  preparations  con- 
taining the  citrate.  This  salt  is  more  soluble  when  freshly  pre)'ared 
than  when  old,  and  although  it  is  slowly  and  imperfectly  soluble 
in  cold  water,  under  ordinary  circumstances,  it  is  readily  obtained 
and  kept  in  this  concentrated  solution,  which,  being  of  known 
strength,  may  be  readily  diluted  to  the  point  desired. 

Ferri  Citras.  Fe,Ci=822.    {Citrate  of  Sesquioxide  of  Iron. 

Ferric  Citrate) 

Of  the  several  citrates  of  iron,  the  acid  citrate  of  the  sesquioxide 
18  most  commonly  used.  It  is  made  by  evaporating  the  officinal 
solution  as  above,  to  the  consistence  of  a  syrup,  and  spreading  it 
on  glass  or  jDorcelain  plates,  where  it  speedily  dries  in  thin  layers, 
which  are  separated  and  broken  into  fragments.  If  evaporated  at 
too  high  a  temperature,  -it  is  apt  to  become  adhesive,  and  cannot 
be  separated  in  scales. 

It  is  in  beautiful  garnet-red  colored  ^^lates,  slightly  soluble  in 
cold  water,  readrly  in  boiling,  and  has  an  acid  ferruginous  taste. 
Dose,  gr.  iij  to  v. 

Ferri  et  Ammonii  Citras.  {Citrate  of  Iron  and  Ammonium.) 

Take  of  Solution  of  citrate  of  iron,  a  pint. 

Water  of  ammonia,  six  fluidoimces. 

Mix  the  solution  of  citrate  of  iron  with  the  water  of  ammonia, 
evaporate  the  mixture  at  a  temperature  not  exceeding  150°  to  the 
consistence  of  syrup,  and  spread  it  on  plates  of  glass  so  that  in  dry- 
ing the  salt  may  be  obtained  in  scales.    {U.  S.  P.) 

This  salt  differs  but  little  from  the  foregoing ;  the  presence  in  it 
of  a  notable- proportion  of  citrate  of  ammonium  renders  it  more 
soluble  than  the  acid  citrate;  it  is  in  garnet-red  translucent  scales; 
it  does  not  change  the  color  of  litmus  or  turmeric,  and  does  not 
yield  a  precipitate  with  ferrocyanide  of  potassium.  It  may  be  dis- 
tino-uished  from  the  acid  citrate  by  giving  off  ammonia  on  the 
addition  of  solution  of  potassti ; _  they  both  throw  dowu  hydrated 
sesquioxide  of  iron  on  this  addition. 

Ferri  et  Quinice  Citras.    {Citrate  of  Iron  and  Quinia.) 

Take  of  Solution  of  citrate  of  iron,  ten  fluidounces. 
Sulphate  of  quinia,  a  troyounce. 
Diluted  sulphuric  acid, 
Water  of  ammonia, 

Distilled  water,  cacli,  a  sufBcicnt  quantity. 
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Triturate  the  sulphate  of  quinia  with  six  fluidounces  of  distilled 
water,  and,  having  added  sufficient  diluted  sulphuric  acid  to  dis- 
solve it,  cautiously  pour  into  the  solution  v^'ater  of  ammonia,  with 
constant  stirring,  until  in  slight  excess.  Wash  the  precipitated 
i^uinia  on  a  filter,  and,  liaving  added  it  to  the  solution  of  citrate  of 
iron,  maintained  at  the  temjierature  of  120°  hy  means  of  a  water- 
hath,  stir  constantly  until  it  is  dissolved.  Lastly,  evaporate  the 
solution  to  the  consistence  of  syrup,  and  spread  it  on  plates  of  glass, 
so  that,  on  drying,  the  salt  may  he  ohtained  in  scales.    (Z7.  S.  P.) 

In  this  very  simple  and  practicable  formula  sulphate  of  quinia 
is  directed  to  be  dissolved  by  the  aid  of  sulphuric  acid,  and  the 
organic  alkali  is  then  precipitated  from  it  by  ammonia;  this  is  then 
"  combined  with  the  excess  of  citric  acid  in  the  acid  citrate  of  iron, 
and  the  mixed  salt  dried  in  scales  in  the  usual  way. 

This  very  popular  pre2:)aration,  as  met  with  in  commerce,  is  of 
uncertain  strength,  partly  in  consequence  of  there  having  been, 
until  the  publication  of  the  recent  edition  of  the  Pharmacojmia,  no 
authoritative  formula  for  its  preparation;  the  composition  of  the 
officinal  article,  founded  on  the  relative  doses  of  its  two  principal 
ingredients,  is  five  grains  of  citrate  of  iron  to  one  of  citrate  of 
quinia.  It  has  the  bitter  taste  of  the  quinia,  and  is  best  adapted 
to  use  in  the  form  of  pill. 

It  is  in  thin  transparent  scales,  varying  in  color  from  reddish- 
brown  to  yellowish-brown,  with  a  tint  of  green,  according  to  the 
thickness  of  the  scales.  It  is  slowly  soluble  in  cold  water,  more 
readily  so  in  hot  water,  but  insoluble  in  ether  and  officinal  alcohol. 
Ammonia,  added  to  the  aqueous  solution,  deepens 'its  color  to 
reddish-brown,  and  causes  a  whitish  curdy  precipitate  of  quinia, 
but  no  sesquioxide  of  iron  is  thrown  down.  The  dose  is  gr.  ij  to  gr.  v. 

Ferri  et  Strychnice  Citras.   {Citrate  of  Iron  and  Strychnia.)    U.  S.  P. 

Take  of  Citrate  of  iron  and  ammonium,  five  hundred  grains. 
Stryclinia, 

Citric  acid,  each,  five  grains. 
Distilled  water,  nine  fluidrachms. 

Dissolve  the  citrate  of  iron  and  ammonium  in  a  fluidounce,  and 
the  strychnia  and  citric  acid  in  a  fluidrachm,  of  the  water.  Mix 
the  two  solutions,  evaporate  the  mixture  by  means  of  a  water-bath 
at  a  temperature  not  exceeding  140°,  to  the  consistence  of  syrup, 
and  spread  upon  plates  of  glass,  so  that  the  'salt,  when  it  is  diy, 
may  be  obtained  in  scales. 

The  proportion  suggested  by  Prof.  Procter,  as  giving  a  suitable 
dose  of  the  strychnia  with  the  dose  of  iron  salt  usually  prescribed, 
was  1  grain  in  49  of  tlie  salt.  C.  A.  Ileinitsh,  of  Lancaster,  Pa., 
and  Jos.  Abel,  of  Pittsburg,  Pa.,  have  since  recommended  a  prepa- 
ration of  about  half  the  proportion  of  strychnia,  1  part  to  100  of 
citrate  of  iron,  which  lias  been  adopted  in  the  U.  S.  rharmnropxia 
as  above.  Used  in  atonic  dyspepsia,  chorea,  and  suppressed  men- 
struation.   Dose,  3  to  6  grains. 
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Ferri  et  Zinci  Cilras. 

If  carbonate  of  zinc  is  added  to  a  solution  of  citric  acid,  it  be- 
gins to  precipitate  an  insoluble  salt  before  tlie  point  of  saturation 
is  attained;  this  precipitate  being  collected,  before  it  contains  an 
excess  of  carbonate,  and  ammonia  and  citrate  of  iron  added,  a 
dark  green,  solution  is  formed,  which,  concentrated  and  dried  on 
glass,  gives  brownish-green  scales,  very  soluble  in  water.  The 
quantity  of  citrate  of  iron  may  be  varied  from  the  equivalent  pro- 
portions, to  four  parts  of  citrate  of  iron  and  one  of  citrate  of  zinc, 
with  a  siniihir  product.  The  latter  proportion  exists  in  the  "  mo- 
dified, wine  of  iron,"  of  which  a  formula  is  given  under  the  appro- 
priate head. 

Dose  of  the  double  citrate,  1  to  3  grains. 

Ferri  et  3Iagnesii  Citras. 

It  appears  in  greenish-yellow  scales,  which  are  obtained  by  dis- 
solving freshly-precipitated  sesquioxide  of  iron  in  citric  acid, 
saturating  with  carbonate  of  magnesium,  and  evaporating. 

It  has  a  sweetish,  slightly  ferruginous  taste,  and  is  soluble  in 
water.  It  is  used  in  some  cases  as  a  mild  chalybeate,  which  is 
easily  assimilated,  and  is  given  in  doses  of  from  three  to  twelve 
grains. 

Syjnipus  Ferri  Citratis.   {Syrup  of  Citrate  of  Magnetic  Oxide  of  Iron.) 

Take  of  Citric  acid  ^v. 

Sulpliate  of  iron     .    .    .    .    ;  Sj. 

AVater, 

Solution  of  ammonia,  of  eacli  Sufficient. 

Sugar  .sviij. 

By  the  process  given  for  liquor  ferri  tersulphatis,  convert  one- 
half  of  the  sulphate  of  iron  into  sulphate  of  the  sesquioxide;  mix 
this  in  solution  with  the  remaining  |ss  of  the  sulphate,  and  add  the 
solution  of  ammonia  until  it  ceases  to  throw  down  a  precipitate  of 
the  black  or  magnetic  oxide.  Having  collected  and  washed  this, 
add  it  to  the  citric  acid,  dissolved  in  fsj  of  water,  heat  to  about 
150°  F.  and  filter;  dilute  the  filtered  liquid  with  water  to  make 
f§v;  in  this  dissolve  the  sugar,  and  a  clear  dark-colored  syrup  will 
be  the  result. 

This  contains  3j  of  the  salt  to  f  (by  calculation),  and  is  a  very 
eligible  preparation  in  the  dose  of  "ixx  to  f  3j. 

Sijnipus  Ferri  Protociiratis.    {Syrup  of  the  Proto-Citraie  of  Iron.) 

Take  of  Sulpliate  of  iron  oi'jss. 

Carbonate  of  sodium  3iv- 

Sugar,  ^  .  i. 

Water,  of  each  Sufficient. 

Citric  acid  

Simple  syrup  foiv- 

Dissolve  the  sulphate  of  iron  and  carbonate  of  sodium  in  equal 
portions  of  water,  and  add  the  one  to  the  other  in  a  beaker  or  pre- 
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cipitating  glass.  Wash  the  precipitated  protocarbonate  of  iron  with 
Avater,  iu  which  a  small  portion  of  sugar  has  been  dissolved,  and 
add  it  to  a  concentrated  solution  of  the  citric  acid  ;  evaporate  to  a 
w-reeuish,  deliquescent  mass,  and  dissolve  in  the  syrup.  This  is  a 
oroenish-brown  liquid,  containing  nearly  5j  <">f  tbe  salt  to  f  sj.  Doss, 
Hi XXX  to  foj.    It  is  liable  to  deposit  the  salt  by  long  keeping. 

The  syrup  of  citrate  of  iron  of  Beral  is  a  saccharine  solution  of 
the  citrate  of  ammonium  and  sesquioxide  of  iron. 

Ferri  Oxalas.    {Oxalate  of  Iron.,  JJ FeOx.) 

Take  of  Sulphate  of  iron  .    .    .    Two  troyounces. 

Oxalic  acid    ....    Four  hundred  and  thirty-six  grains. 
Distilled  water  ...    A  sufficient  quantity. 

Dissolve  the  sulphate  of  iron  in  thirty  fluidounces  and  the  oxalic 
acid  in  fifteen  fluidounces  of  distilled  water.  Filter  the  solutions, 
and  having  mixed  them  with  agitation,  set  aside  the  mixture  until 
the  precipitate  is  deposited.  Decant  the  clear  liquid,  wash  the  pre- 
cipitate until  the  washings  cease  to  redden  litmus,  and  dry  it  with 
a  gentle  heat. 

A  lemon-yellow  crystalline  powder,  insoluble  in  water  but  soluble 
in  muriatic  acid.  Heated  in  contact  with  the  air,  it  decomposes 
with  a  faint  combustion,  and  leaves  a  residue  of  not  less  than  fortj-- 
eight  per  cent,  of  red  oxide  of  iron.  This  salt  of  iron  is  but  slightly 
soluble  and  has  but  little  disposition  to  change ;  it  possesses  the 
tonic  properties  of  the  iron  salts  but  not  their  astringency,  and  is 
given  in  doses  of  two  or  three  grains  three  times  a  day.  (See  Am. 
Journ.  Fharm.  1868,  77-111.) 

Ferri  Phosphgs.    {Common  Phosphate  of  Iron.) 

The  officinal  phosphate  of  iron  is  formed  by  double  decomposition 
between  solutions  of  two  equivalents  of  sulphate  of  protoxide  of 
iron  and  one  equivalent  of  phosphate  of  sodium.  Its  composition 
as  thus  prepared  is  variable,  being  a  mixture  of  phosphate  of  pro- 
toxide of  iron,  and  phosphate  of  sesquioxide  in  difterent  proportions. 
Wittstein  gives  a  very  full  account  of  it,  with  speciflc  directions 
for  its  preparation.  As  first  precipitated  it  is  white,  and  is  then 
stated  to  be  nearly  pure  phosi)hate  of  protoxide,  2Fe,II,P0/,  the 
reaction  is  thus  represented,  2(Fe,S0j  +  2N"a,H,P0,  =  2Fe,H,P0,  -f 
2(Is'a,S0J;  the  soluble  sulphate  of  sodium  being  washed  away  and 
the  salt  dried,  it  is  found  to  have  acquired  a  'slate  color,  more  or 
less  green,  the  protoxide  of  iron  having  become  partially  changed, 
as  before  stated,  into  sesquioxide,  and  combined  with  phosphoric 
acid.    It  is  soluble  in  acids  like  phosphate  of  lime,  but  not  in  water. 

Phosphate  of  iron  has  long  been  in  use  in  medicine  for  the  general 
purposes  to  which  the  ferruginous  salts  arc  applicable,  thougli  until 
the  recent  introduction  of  several  preparations  containing  it  in  solu- 
tion, it  has  been  little  known  to  practitioners.    Dose,  gr.  v  to  x. 

.  Phosphate  of  sesquioxide  of  iron.,  Fe^SP^O^  =  QIip,  is  the  white  pre- 
cipitate occasioned  by  phospliate  of  sodium  in  sesqui  salts  of  iron; 
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it  has  been  used  in  medicine  in  cases  like  the  foregoing,  and  in 
similar  doses.    (See  Phosphate  of  Iron.) 

Syrup  of  Superphosphaie  of  Iron. 

This  syrup  is  prepared  hy  adding  freshly  precipitated  phosphate 
of  iron  to  saturation  in  a  boiling  solution  of  glacial  phosphoric  acid. 
On  concentrating  and  cooling,  it  congeals  into  a  soft  mass,  which  is 
freely  soluble  in  water  in  all  proportions,  and  free  from  inky  taste. 

The  syrup  is  made  from  this,  by  dissolving  five  grains  in  each 
fluidrachm  of  simple  syrup.    Dose,  a  liuidrachm  or  less. 

Syrup  of  Phosphate  of  Iron  and  Ammonium.    (Joseph  Roberts.) 

Take  of  Sulphate  of  iron   278  grains. 

Phosphate  of  sodium   359  grains. 

Glacial  phosphoric  acid   39G  grains. 

Liquor  ammonite   Sufficient. 

Sugar   5^  ounces. 

Water   Sufficient. 

Dissolve  the  phosphate  of  sodium  and  the  sulphate  of  iron  sepa- 
rately. Mix  the  solutions,  and  wash  the  resulting  precipitate  of 
phosphate  of  iron.  Then  to  one-half  the  phosphoric  acid  dissolved 
in  one  ounce  of  water,  add  water  of  ammonia  until  it  is  saturated. 
To  the  other  half  of  the  phosphoric  acid  dissolved  in  a  like  quantity 
of  water,  add  the  moist  phosphate  of  iron  and  dissolve  by  a  gentle 
heat,  then  add  the  solution  of  phosphate  of  ammonium  and  the 
sugar,  and  evaporate  to  seven  fluidounces.  This  preparation  con- 
tains 4|-  grains  of  phosphate  of  iron,  4|  grains  of  phosphate  of  am- 
monium, and  3J  grains  of  phosphoric  acid,  to  a  fluidrachm  or 
teaspoonful. 

It  is  remarkable  for  holding  the  ferruginous  phosphate  perma- 
nently in  perfect  solution.    The  dose  is  a  teaspoonful  or  less. 

Parrish's  Compound  Syruj)  of  Phosphates. . 

Take  of  Protosulphate  of  iron   5x. 

Phosphate  of  sodium   jxij. 

Phosphate  of  calcium   5xij. 

Phosphoric  acid,  glacial  '   gxx. 

Carbonate  of  sodium   9ij. 

Carbonate  of  potassium   3j. 

Muriatic  acid, 

Water  of  ammonia,  of  each   Sufficient. 

Powdered  cochineal   .^ij. 

Water   Sufficient. 

Sugar   I'^ii.Sviij,  offic. 

Orange-flower  water   f  oj- 


Dissolve  the  sulphate  of  iron  in  fsij  of  boiling  water,  and  the 
phosphate  of  sodium  in  fgiv  of  boiling  water.  Mix  the  solutions, , 
and  wash  the  precipitated  phosphate  of  iron  till  the  washings  are  f 
tasteless.  Dissolve  the  phosphate  of  calcium  in  four  fluidounces  of  ' 
boiling  water  with  sufficient  muriatic  acid  to  make  a  clear  solution; : 
when  cool  precipitate  it  with  water  of  ammonia,  and  wash  the  f 
precipitate. 
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To  the  freshly-precipitated  phosphntes,  as  thus  prepared,  add  the 
phosphoric  acid  previously  dissolved  in  water;  when  clear  add  the 
carhonates  of  sodium  and  [)otassium,  previously  dissolved  in  water, 
and  muriatic  acid  to  dissolve  any  precipitate.  Now  dilute  with 
water  till  it  readies  the  measure  of  twenty-two  fluidounces,  add  the 
siifi;ar,  and  towards  the  last,  the  cochineal;  dissolve  hy  the  aid  of 
heat,  strain,  and  when  cool  add  the  orange-flower  water. 

As  thus  made,  each  teaspoonful  contains  ahout  two  and  a  half 
trains  of  phosphate  of  calcium,  one  grain  of  phosphate  of  iron, 
with  fractions  of  a  grain  of  phospliates  of  sodium  and  potassium, 
besides  free  phosphoric  and  hydrochloric  acids.  The  solution  is 
perfect,  the  taste  agreeably  acid,  and  the  flavor  pleasant.  The  dis- 
position to  precipitate  a  bulky  sediment  of  the  insoluble  phos- 
phates is  one  of  the  greatest  annoyances  in  this  preparation,  when 
made  on  a  large  scale,  and  can  be  obviated  best  hy  substituting 
hydrochloric  acid  for  a  suitable  portion  of  the  phosphoric  acid 
used,  taking  care  to  separate  the  liquid  into  two  portions,  and 
adding  the  carbonate  of  sodium  and  potassium  to  that  consisting 
exclusively  of  the  phosphoric  acid  solution,  lest  portions  of  chloride 
of  sodium  and  chloride  of  potassium  should  be  formed  and  con- 
taminate the  resulting  solution. 

Owing  to  the  uncertain  strength  of  phosphoric  acid  of  commerce, 
being  a  mixture  of  the  monobasic,  bibasic,  and  tribasic  acids,  as 
described  under  that  head,  and  alwaj'S  being  contaminated  with 
earthy  phosphates,  there  is  some  uncertainty  about  the  proportions 
to  be  employed  in  the  above  formula.  These  considerations  have 
induced  the  trial  of  a  method  by  double  decomposition,  which 
should  always  furnish  a  uniform  strength  of  acid  from  a  cheap  and 
accessible  source. 

E.  Schetter,  of  Louisville,  Ky.,  has  proposed  to  take  49.25  drachms 
of  phosphate  of  calcium,  34.125  monohydrated  sulphuric  acid, 
diluted  with  three  times  its  weight  of  water,  put  them  in  a  thin 
dish  and  heat  on  a  water-hath  for  half  a  day.  By  this  process 
only  37.25  drachms  of  phospliate  of  lime  will  be  decomposed  by 
the  sulphuric  acid,  which  combines  with  the  lime  of  these  37.25 
drachms  to  form  sulphate  of  calcium,  while  the  phosphoric  acid  is 
set  free  and  holds  the  other  twelve  drachms  of  phosphate  of  calcium 
in  solution.  After  it  has  cooled,  the  magma  is  pressed,  macerated 
with  fresh  water,  and  again  pressed,  and  the  liquid  evaporated,  if 
necessary,  to  twenty  fluidounces,  cooled,  and  Altered.  The  phos- 
phate of  iron  and  carbonates  of  potassium  and  sodium  are  now 
added  as  in  my  own  recipe,  and  the  whole  made  into  a  syrup  secun- 
dum artem. 

The  washing  of  the  precipitated  sulphate  of  calcium  is  best  per- 
formed in  a  funnel,  the  water  being  thrown  upon  the  middle  in  a 
kind  of  reservoir  formed  by  raising  the  precipitate  on  the  sides  of 
tlie  fuiniel;  the  last  portions  are  collected  separately  and  eva|)orated 
"ntil,  with  the  stronger  portion,  tliey  have  the  desired  measure. 
.  -Dr.  Joseph  G.  Richardson,  of  Philadelphia,  has  proposed  to  use 
citric  acid  as  the  solvent  for  the  phosphates  in  the  compound  syrup; 
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this  substitution,  tliougli  probably  raodityirig  tbe  therapeutic  pro- 
perties of  tlie  preparation,  furnishes  it  in  a  very  agreeable  form, 
llis  recipe  from  the  American  Journal  of  P/umnacy,  vol.  xxx.  p.  19, 
was  published  in  tbe  second  edition  of  this  work. 

Under  the  synonym  of  "Chemical  Food,"  this  preparation  has 
attained  a  wide  popularity  with  the  medical  profession,  both  in  the 
United  States  and  in  Great  Britain.  "When  skilfully  made,  it  is 
one  of  the  most  agreeable,  as  it  is  certainly  one  of  the  most  efficient, 
of  the  chemical  nutritive  tonics,  which,  in  accordance  with  im- 
proved methods  of  treating  chronic  diseases,  have  become  so 
desirable  to  the  physician. 

The  excess  of  acid,  though  in  a  few  cases  disagreeing  with  the 
stomach,  is  perhaps  generally  useful  in  promoting  the  efficiency  of 
the  medicine,  as  a  tonic,  to  the  digestive  function;  it  may  be 
avoided  when  objectionable,  by  presenting  the  insoluble  phosphates 
in  £1  hydrated  form,  as  suggested  by  Prof.  Procter,  thus: — 

Syrups  of  the  Undissolved  Phosphates. 

Take  of  Protosulpliate  of  iron  (cryst.)  

Chloride  of  calcium  (fused)  3iss. 

Phosphate  of  sodium  (cryst.)  gvij. 

Syrup  of  ginger, 

Distilled  water,  of  each  f  5  iv. 

Tritm'ate  the  chloride  of  calcium  with  the  phosphate  of  sodium 
and  three  fluidounces  of  the  water,  till  the  decomposition  is  com- 
plete and  a  smooth  mixture  is  obtained,  then  add  the  syrup,  and 
finally  the  sulpliate  of  iron,  previously  dissolved  in  a  fluidonnce  of 
the  water.  The  resultiag  mixture  consists  of  the  hydrated  phos- 
phates of  iron  and  calcium,  with  about  two  drachms  of  sulphate  of 
sodium,  and  a  little  common  salt,  the  whole  sus^Dended  and  ren- 
dered palatable  by  the  syrup. 

Ferri  Pyrophosphas.    2Fe23P20,  +  21vrTI,Ci  -f  13Aq. 

Take  of  Phosphate  of  sodium,  seven  troyounces  and  a  half. 

Solution  of  tersulphate  of  iron,  seven  fluidounces,  or  a  suflicient 

quantity. 
Citric  acid,  tAvo  troyounces. 

Water  of  ammonia,  live  fluidounces  aud  a  half,  or  a  sufficient 

quantity. 
Water,-  a  sufficient  quantity. 

Heat  the  phosphate  of  sodium,  in  a  porcelain  capsule,  until  it 
undergoes  the  watery  fusion,  and  continue  the  heat  until  it  becomes 
dry.  Transfer  the  dry  salt  to  a  shallow  iron  capsule,  and  heat  it  to 
incipient  redness,  without  fusion.  Then  dissolve  it  in  three  pints 
of  Avater,  witb  the  aid  of  heat,  and,  having  filtered  tlie  solution  and 
cooled  it  to  the  temperature  of  50°,  add  sokition  of  tersulphate  of 
iron  until  this  ceases  to  produce  a  precipitate.  Stir  the  mixture 
thoroughly,  and  pour  it  upon  a  muslin  strainer,  and,  when  the  pre- 
cipitate has  drained,  wash  it  with  water  until  the  washings  pass 
nearly  tasteless,  and  transfer  it  to  a  weighed  porcelain  cai)sule. 

To  the  citric  acid,  contained  in  a  suitable  vessel,  add  water  of 
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ammonia  until  the  acid  is  saturated  and  dissolved.  Then  add  the 
solution  to  the  precipitate  in  the  weighed  capsule,  stir  them  together, 
and  evaporate  until  the  liquid  is  reduced  to  sixteen  troyounces. 
Spread  this  on  plates  of  glass  or  porcelain,  so  that,  on  drying,  the 
salt  may  be  obtained  in  scales.  Lastly,  preserve  it  in  a  well-stopped 
bottle,  protected  from  the  light.    {U.  S.  P.) 

When  the  officinal  phosphate  of  sodium  is  heated  to  redness  it 
undergoes  a  change,  the  phosi)horic  acid  it  contains  being  converted 
into  bibasic  phosphoric  acid,  so  that  by  recombination  it  will  furnish 
a  different  class  of  salts;  the  first  step  in  the  above  formula  is  de- 
signed to  produce  this  change.  After  expelling  the  water  of  crystal- 
lization, the  heat  is  raised  to  incipient  redness  to  expel  the  water 
of  hydration  (basic  water),  iiyrophos'phate  of  sodium  being  produced; 
this  is  anhydrous,  and  soluble  with  difficulty  unless  by  heat;  when 
crystallized  from  its  solution  it  combines  with  ten  equivalents  of 
water.  In  making  the  salt  directly  from  pj'rophosphate  of  sodium 
the  quantity  should  be  about  three  troyounces  of  the  anhydrous,  or 
five  troyounces  of  the  crystallized  salt,  instead  of  seven  troyouuces 
and  a  half  of  ordinary  phosphate  of  sodium  ordered  in  the  recipe. 
It  now  remains  to  form  the  bibasic  salt  of  iron  ;  by  precipitating 
solution  of  tersulphate  of  iron  with  the  pyrophosphate  of  sodium, 
taking  care  to  operate  at  a  temperature  below  50°  F.,  we  obtain  a  gela- 
tinous precipitate,  which  has  the  property  of  dissolving  with  facility 
in  citrate  of  ammonium;  this  ingredient,  as  formed  by  the  direct 
union  of  its  elements,  is  accordingly  added,  and  the  solution  evapo- 
rated till  of  suitable  consistence  to  be  spread  on  plates  of  glass  to 
dry;  as  thus  prepared  it  is  in  thin  apple-green  scales,  having  a 
slightly  saline  (not  metallic)  taste,  wholly  and  freely  soluble  in 
water;  it  consists  of  about  one-half  pyrophosphate  of  iron,  one-third 
citrate  of  ammonium,  and  the  remainder  water. 

Tlie  composition  given  at  the  head  of  this  article  is  inferred  by 
Dr.  Squibb  from  the  ingredients  and  proportions  used  in  its  pre- 
paration, and  is  not  the  result  of  analysis,  a  remark  which  applies 
to  other  formulae  given  in  this  and  similar  works.  Much  of  the 
}iyrophosphate  of  iron  that  is  met  with  in  commerce  is  imperfectly 
soluble. 

This  preparation  has  come  into  very  extensive  use  within  the 
past  few  years,  having  been  first  brought  into  view  as  a  remedial 
agent  by  M.  Robiquet.  The  officinal  formula  is  a  modification  of 
that  of  Dr.  Squibb,  published  in  the  Am.  Journ.  of  P/umn.,  1860,  p. 
36;  to  which  accurate  and  reliable  chemist  we  are  indebted  for  much 
that  is  known  of  its  properties. 

It  is  remarkably  well  adapted  to  those  delicate  conditions  of  the 
system  in  which  iron  is  so  often  indicated,  and  has  the  great  merit 
of  being  free  from  the  ferruginous  taste.  The  presence  of  the  citrate 
of  ammonium  sometimes  reproduces  a  tendency  to  diarrhosa  in  cases 
of  great  susceptibility  of  the  mucous  membrane,  as  in  late  stages- 
of  phthisis;  it  may  then  be  combined  with  astringents,  but  gene- 
rally the  absence  of  astringency  is  a  great  recommendation  of  this- 
salt.    The  dose  is  five  grains. 
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Syrup  of  Pyrophosphate  of  Iron. 

The  difficulty  of  procuring  the  pyrophosphate  perfectly  soluble, 
or  rather  the  fact  that  the  article  as  found  in  commerce  is  so  gene- 
rally deficient,  makes  it  desirable  that  the  pharmacist  shoukl  pre- 
pare the  syrup  from  the  ingredients  as  given  in  the  officinal  formula 
for  the  salt;  that  the  process  may  be  shortened  whei'e  it  is  intended 
to  convert  the  salt  into  the  form  of  syrup.  Dr.  Squibb  recommends 
that  the  solution  resulting  from  the  addition  of  the  solution  of 
citrate  of  ammonium  to  the  magma  of  freshly  precipitated  pyro- 
phosphate of  iron,  as  evaporated  ready  for  drying  on  glass,  should 
be  added  to  simple  syrup;  the  following  proportions  sufficiently 
approximate  the  required  dose. 

Take  of  Solution  of  pyrophosphate  of  iron    ....    2  fluidounces. 
SjTup  1  pint. 

Mix  them  (add  flavor  to  taste). 
Dose,  a  fluidrachm. 

If  a  pure  and  soluble  article  of  the  pyrophosphate  of  iron  in  scales 
is  at  hand,  it  may  be  dissolved  in  simple  syrup  in  the  proportion  of 
sixteen  grains  to  the  fluidouuce,  which  will  nearly  correspond  with 
the  above. 

Hypophosphites  of  Iron. 

There  are  two  hypophosphites  of  iron  in  use  in  the  preparations 
which  follow,  hypophosphite  of  sesquioxide  (ferric  hypophosphite), 
Fe^SPOj,  as  suggested  by  Prof.  Procter,  and  hypophosphite  of  pro- 
toxide (ferrous  hypophosphite),  Fe2HP02,  proposed  by  W.  S. 
Thompson,  of  Baltimore.  The  first  named  is  prepared  by  precipi- 
tating a  solution  of  hypophosphite  of  sodium  or  ammonium  with 
solution  of  sesquisulphate  of  iron.  It  is  necessary  to  avoid  the 
presence  of  an  alkaline  carbonate,  or  the  precipitate  will  be  con- 
taminated with  free  sesquioxide  of  iron.  After  washing  the  gela- 
tinous precipitate  thrown  down  by  the  mixed  liquids,  whicli  must 
be  done  with  care,  as  in  this  state  it  is  soluble,  it  may  be  dried 
into  an  amorphous,  tasteless  white  powder,  freely  soluble  in  hydro- 
chloric and  hyi)ophosphorous  acids. 

The  hypophosphite  of  protoxide  of  iron  is  present  in  two  of  the 
syrups  for  which  recipes  are  given  below,  and  is  recommended  in 
this  form  of  preparation  by  being  more  permanent  than  the  sesqui- 
salt,  which,  as  observed  by  W.  S.  Thompson,  continually  tends  to 
pass  into  proto-salt  in  saccharine  solution;  the  proto-salt  is  also 
more  soluble;  it  is,  I  believe,  not  met  with  in  commerce  in  a  solid 
form. 

Syrup  of  Hypophosphite  of  Iron.   ( Containing  Ferro  us  Hypophosphite.) 

Take  of  Protosulpliate  of  iron   185  <ii-aius. 

Carbonate  of  sodium   240  grains. 

Ilypopliosphorous  acid  (sp.  gr.  1.03G)  3i  ounces. 

"Water   -'^  suHieient  quantity. 

Sno-nr    1'^  ounces. 
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Dissolve  the  sulphate  of  iron  and  carbonate  of  sodium,  each 
separately,  in  four  tluidounces  of  water,  and  mix  the  solutions. 
Wash  the  precipitated  carbonate  of  iron  thoroughly  with  sweet- 
ened water,  and  drain  it  on  a  muslin  filter;  then  transfer  to  a  dish, 
add  a  small  portion  of  water,  heat  gently,  adding  hypophosphorous 
acid  till  it  forms  a  clear  solution;  then  add  water  till  it  reaches 
eight  fluidounces,  and  add  the  sugar  and  flavor  to  taste.  The  dose 
of  this  is  a  fluidrachm. 

Thompson's  Syrup  of  Hypofhosiohiies.    {Containing  Ferrous 

Hypophosphite.) 


Take  of  Hypophosphite  of  calcium   256  grains. 

Hypophosphite  of  sodium   192  grains. 

Hypophospliite  of  potassium   128  grains. 

Protosulphate  of  iron,  crystallized   185  grains. 

Carbonate  of  sodium   240  grains. 

Hypophosphorous  acid  (sp.  gr.  1.036)  .    .    .    .  3^  fl.  ounces. 

Sugar   12  ounces. 


Dissolve  the  protosulphate  of  iron  and  carbonate  of  sodium,  each 
separately,  in  four  fluidounces  of  water,  and  mix  the  solutions. 
Wash  the  precipitated  carbonate  of  iron  thoroughly  with  sweetened 
water,  and  drain  it  on  a  muslin  filter.  Having  placed  the  salts  of 
calcium,  sodium,  and  potassium  in  a  suitable  porcelain  dish,  add 
about  two  fluidounces  of  water,  and  one  fluidounce  of  hypophos- 
phorous acid;  heat  the  mixture  gentlj^  and  add  the  moist  carbonate 
of  iron,  in  small  portions,  from  time  to  time,  alternately  with  the 
hypophosphorous  acid,  until  the  solution  is  complete.  ,  Add  water 
enough  to  make  the  whole  measure  ten  fluidounces ;  pour  it  into  a 
bottle  containing  the  sugar,  and  agitate  as  before.    Dose,  a  flui- 


drachm. {Journ.  and  Trans,  of  Maryland  College  of  Pharmacy,  June 
1858.) 

Procter's  Compound  Syruj)  of  Hypophosphites.    {Containing  Ferric 

Hypophosph  ite.) 

Take  of  Hypophosphite  of  calcium   256  grains. 

Hypopliosphite  of  sodium  192  grains. 

Hypophosphite  of  potassium  128  grains. 

Hypopliosphite  of  iron*  (recently  precipitated)  .     9(3  grains. 
«  Hypophosphorous  acid  solution   ...     q.  s.  or  240  grains. 

White  sugar  9  ounces. 

Extract  of  vanilla  h  ounce. 

Water  A  sufficient  quantity. 


Dissolve  the  salts  of  calcium,  sodium,  and  potassium  in  six 
ounces  of  water;  put  the  iron  salt  in  a  mortar,  and  gradually  add 
solution  of  hypophosphorous  acid  till  it  is  dissolved;  to  this  add 
the  solution  of  the  other  salts,  after  it  has  been  rendered  slightly 
acidulous  with  the  same  acid,  and  then  water,  till  the  whole  mea- 

*  This  quantity,  96  grnins,  of  liypopliospliite  of  iron  is  obtained  when  128  grains 
of  liypopliospliite  of  sodium,  dissolved  in  two  ounces  of  water,  is  decomposed  witli 
a  slight  excess  of  solution  of  telsulphato  of  iron,  and  the  white  precipitate  well 
Washed  on  a  filter  with  water. 
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sures  twelve  fluidounces.  Dissolve  in  this  the  sugar,  with  heat, 
and  flavor  with  the  vanilla.    Dose,  a  fluidrachm. 

Without  flavoring,  this  syrup  is  not  unpleasant. 

Among  the  preparations  of  lime  and  of  manganese  the  reader 
will  find  other  eligible  combinations  containing  hypophosphorous 
acid,  and,  in  fact,  the  above  are  less  prescribed  than  those  which  do 
not  contain  iron,  the  acid  ingredient  itself  being  possessed  of  those 
hcematogen  properties  which  are  sought  in  this  class  of  tonics. 

Ferri  Ladas.    FeL  +  Aq?    TJ.  S.  P. 

Take  of  Lactic  acid,  a  fluidounce. 

Irou,  iu  the  form  of  filings,  half  a  troyounce. 
Distilled  M^ater,  a  sufficient  quantity. 

Mix  the  acid  with  a  pint  of  distilled  water  in  an  iron  vessel,  add 
the  iron,  and  digest  the  mixture  on  a  water-bath,  supplying  dis- 
tilled water,  from  time  to  time,  to  preserve  the  measure.  When 
the  action  has  ceased,  filter  the  solution,  while  hot,  into  a  porcelain 
capsule,  and  set  it  aside  to  crystallize.  At  the  end  of  forty-eight 
hours,  decant  the  liquid,  wash  the  crystals  with  a  little  alcohol,  and 
dry  them  on  bibulous  paper.  By  evaporating  the  mother-water  iu 
an  iron  vessel  to  one-half,  filtering  while  hot,  and  setting  the 
liquid  aside,  more  crystals  may  be  obtained.    {TJ.  8.  P.) 

By  this  new  officinal  process  the  iron  filings  are  oxidized  into 
protoxide  of  iron,  which  combines  with  the  lactic  acid,  yielding 
this  salt,  which,  being  rather  insoluble,  separates  in  greenish-white 
crystalline  crusts  or  grains  of  a  mild,  sweetish,  ferruginous  taste, 
soluble  in  forty-eight  parts  of  cold,  and  twelve  of  boiling  water, 
but  insoluble  in  alcohol. 

Exposed  to  heat  it  froths  up,  gives  out  thick,  white,  acid  fumes, 
and  becomes  black,  sesquioxide  of  iron  being  left.  If  it  be  boiled 
for  fifteen  minutes  with  nitric  acid,  of  the  specific  gravity  of  1.20, 
a  white  granular  deposit  of  mucic  acid  will  occur  on  the  cooling 
of  the  liquid. 

Lactate  of  iron  has  the  advantage  of  less  solubility  than  some  of 
the  other  salts,  and  hence  a  less  powerful  taste;  it  is  regarded  as  a 
superior  preparation,  on  the  supposition  that  all  the  combinations 
of  iron  are  converted  into  lactates  upon  their  entrance  into  the 
stomach.  It  has  been  incorporated  with  flour  iu  the  preparation 
of  bread,  and  is  well  adapted  to  the  form  of  lozenge,  of  chocolate 
di'ops,  etc. 

The  lactate  has  been  found  beneficial  in  chlorosis,  and  the  kin- 
dred forms  of  disease,  in  which  iron  is  indicated,  and  is  said  to 
possess  a  marked  influence  upon  the  appetite.  Dose,  gr.  j  to  gr.  v, 
repeated  at  suitable  intervals. 

Ferri  Acdas.    {Acetate  of  Iron.) 
The  Dublin  Pharmacopoeia  directs  a  tincture  of  this  salt,  pre- 
pared by  double  decomposition  between  tersulphate  of  iron  and 
acetate  of  potassium,  in  alcoholic  solution,  and  removing  the  crystal- 
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line  precipitate  of  sulphate  of  potassium ;  it  has  a  deep-red  color, 
and  a  strong  ferruginous  taste. 

A  much  "pleasauter  preparation  is  the  Tinctura  ferri  acetatis, 
cetherea,  of  the  Prussian  Pharmacopoeia,  which,  as  a  first  step,  orders 
an  aqueous  solution  of  this  salt.  Liquor  ferri  acetatis,  prepared  by 
dissolving  fresh  sesquioxide  of  iron  in  acetic  acid,  so  that  the  solu- 
tion contains  8  per  cent,  of  iron,  or  11.43  of  oxide  of  iron,  and  has 
a  sp.  gr.  of  1.143. 

To' make  the  ethereal  tincture,  nine  ounces  of  this  liquor,  two 
ounces  strong  alcohol,  and  one  ounce  (all  by  weight)  of  acetic  ether, 
are  jnixed.  It  is  a  very  agreeable  preparation,  and  largely  em- 
ployed in  Europe  in  doses  of  about  5ss. 

Duflos  has  proposed  a  basic  acetate  as  an  antidote  to  arsenious 
and  arsenic  acid,  especially  when  combined  with  alkalies.  It  is 
prepared  by  completely  saturating  acetic  acid  with  sesquioxide  of 

iron.  The  solution  contains  Fe2,Ac,  and  in  cases  of  poisoning  by 
arseniates  or  arsenites,  is  to  be  freely  used,  largely  diluted  with 
warm  water. 

Bademacher's  tinctura  ferri  acetici  is  prepared  by  boiling  an  inti- 
mate mixture  of  2  oz.  7  dr.  protosulphate  of  iron,  3  oz.  acetate  of 
lead,  6  oz.  of  distilled  water,  and  12  oz.  wine-vinegar,  in  an  iron 
•vessel,  and,  after  cooling,  adding  10  oz.  alcohol.  This  mixture  is 
set  aside  for  several  months,  and  when  it  has  assumed  a  deep-red 
color,  is  filtered  and  preserved.  Age  improves  this  tincture  in  taste 
and  smell.  It  is  used  in  the  same  cases  as  other  mild  ferruginous 
preparations,  in  doses  of  from  thirty  to  sixty  drops. 

Ferri  Tannas.    ( Tannate  of  Iron,  Ferric  Tannate.) 

All  sesquisalts  of  iron,  if  not  too  acid,  are  precipitated  by  tinc- 
ture of  galls  or  tannic  acid;  the  precipitate  is  of  a  bluish-black 
color,  insoluble  in  water,  and  tasteless.  It  has  been  highly  recom- 
mended as  a  chalybeate,  which  is  well  adapted  to  weak  stomachs. 
Dose,  in  chlorosis,  ten  grains  or  more. 

A  syrup  has  been  proposed,  containing  2|-  drachms  citrate  of  iron, 
1  drachm  extract  of  galls,  to  4  ounces  raspberry  syrup,  and  twelve 
ounces  simple  syrup.  The  dose  is  a  tablespoonful  several  times  a 
day. 

Ferri  Valerianas.    ( Valerianate  of  Iron.  Fe23Va.) 

This  preparation  is  made  by  the  decomposition  of  valerianate  of 
sodium  by  tersulphate  of  iron;  it  is  a  dark  red  amorphous  powdei', 
having  a  faint  odor  and  taste  of  valerianic  acid.  It  is  insoluble  in 
cold  water,  decomposed  by  hot  water,  and  is  soluble  in  alcohol.  In 
hysterical  affections  complicated  with  chlorosis,  it  is  prescribed  in 
doses- of  about  a  grain  repeated  several  times  a  day. 

Ferri  et  Potassii  Tartras.    K,Fe^ -I- Aq?    {Tartrate  of  Iron  and 

Potassium.) 

This  double  salt  is  directed  to  be  prepared  by  heating  together, 
to  140°  F.,  hydrated  sesquioxide  of  iron  from  one  pint  of  solution 
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of  tersulphate  with  seven  troyounces  of  bitartrate  of  potassium  in 
fom-  pints  of  water.  The  excess  of  tartaric  acid  in  the  latter  salt  is 
saturated  by  the  ferric  oxide,  forming  an  uncrystallizable  salt. 
This  is  obtained  l)y  evaporation  in  a  thick,  syrupy  liquid,  whicli  is 
poured  on  plates  of  glass  to  dry.  As  thus  prepared,  it  forms  ruby- 
red  scales,  having  the  physical  characters  of  the  citrate;  soluble  in 
seven  times  its  weight  of  water,  and  becoming  damp  on  exposure. 

In  solution  it  does  not  change  the  color  of  litmus,  and,  at  common 
temperatures,  does  not  yield  a  precipitate  with  potassa,  soda,  or 
ammonia.  Ferrocyanide  of  potassium  does  not  render  it  blue  until 
an  acid  be  added. 

Its  astringency  is  much  less  than  that  of  the  ferruginous  pre- 
l^arations  generally,  and  its  stimulating  influence  less  obvious. 
From  its  slight  taste  and  ready  solubility,  it  is  one  of  the  best  pre- 
parations for  children.    Dose,  gr.  x  to  xx. 

Ferri  et  Ayfimonii  Tartras.    'S^^q^ -{-Acii  {Ammoiiio-Tartrate 

of  Iron.) 

This  double  salt  resembles  the  foregoing;  it  is  prepared  by  satu- 
rating 6  troyounces  of  tartaric  acid  in  solution  with  carbonate  of 
ammonium,  then  adding  6  troyounces  additional  of  the  acid;, 
hydrated  sesquioxide  of  iron  from  two  and  a  half  pints  of  the  solu- 
tion of  tersulphate  is  now  precipitated  and  washed  and  added  to 
the  solution  of  bitartrate  of  ammonium,  which  is  kept  at  the  tem- 
perature of  150°  until  it  ceases  to  take  up  the  oxide.  It  is  then 
filtered  and  evaporated  to  the  consistence  of  syrup,  and  spread  on 
plates  of  glass,  so  that  on  drying  the  salt  may  be  obtained  in 
scales. 

These  are  transparent  garnet-red,  with  a  "  saccharine  taste."  It 
is  much  more  soluble  than  the  tartrate  of  iron  and  potassium,  being 
slowly  dissolved  by  little  more  than  its  weight  of  water,  but  is  in- 
soluble in  alcohol  and  ether.  It  is  neutral  to  test  paper,  not  pre- 
cipitated by  the  fixed  alkalies,  nor  rendered  blue  by  ferrocyanide 
of  potassium.  When  incinerated  it  yields  twenty-nine  per  cent, 
of  sesquioxide  of  iron. 

Ammonio-tartrate  is  one  of  the  best  preparations  of  iron  for  com- 
mon use,  especially  adapted  to  children;  it  is,  however,  less  pre- 
scribed than  the  ammonio-citrate.    Dose,  gr.  x  to  xx. 

Ferri  Prolotartras.    FeT  +  4Aq  ?     {Prototartraie  of  Iron.  Ferrous 

Tartrate.) 

Is  obtained  as  a  crystalline  powder,  by  digesting  iron  filings  with 
tartaric  acid  in  solution.  It  is  little  soluble  in  water,  has  a  mild 
ferruginous  taste,  and  contains  13  per  cent,  water  of  crystallization. 

It  may  be  used  like  the  other  mild  forms  of  iron. 
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Liquor  Ferri  Nitraiis,  U.  S.  P.    {Solution  of  Nitrate  of  Iron.  Ferric 

Nitrate.) 

Take  of  Iron,  in  the  form  of  wire  cut  in  pieces,  two  troyounces  and  a  half. 
Nitric  acid,  five  troyounces. 
Distilled  water,  a  sufficient  quantity. 

Mix  the  iron  with  twelve  fluidouncea  of  distilled  water  in  a  wide- 
mouthed  bottle;  add  to  the  mixture,  in  small  portions  at  a  time, 
with  frequent  agitation,  three  troyounces  of  the  nitric  acid,  pre- 
viously mixed  with  six  fluidounces  of  distilled  water,  moderating 
the  reaction  by  setting  the  vessel  in  cold  water,  in  order  to  pre- 
vent the  occurrence  of  red  fumes.  When  the  effervescence  has 
nearly  ceased,  agitate  the  solution  with  the  undissolved  iron  until 
a  portion  of  the  liquid,  on  being  filtered,  exhibits  a  pale-green 
color.  Then  filter  the  liquid,  and,  having  poured  it  into  a  capa- 
cious porcelain  capsule,  heat  it  to  the  temperature  of  130°,  and  add 
the  remainder  of  the  nitric  acid.  When  the  effervescence  has 
ceased,  continue  the  heat  until  no  more  gas  escapes,  and  then  add 
sufficient  distilled  water  to  bring  the  liquid  to  the  measure  of  thirty- 
six  fluidounces. 

This  improved  formula  from  the  Pharmacoposia  is  designed  to 
furnish  a  permanent  solution  not  liable  to  precipitate  the  bulky 
subnitrate  upon  standing,  which,  as  made  by  the  old  process,  was 
invariably  the  case. 

The  acid  is  now  dii-ected  to  be  weighed  instead  of  being  measured, 
so  that  an  apparent  variation  exists  in  the  proportion ;  this,  ho\A-ever, 
is  nearly  tlie  same  as  in  the  old  process,  the  differences  in  the  old 
and  new  foi'mula  being  in  the  mode  of  oxidizing  the  iron  and  form- 
ing the  salt.  The  protonitrate  is  first  formed  by  the  addition  of 
diluted  acid  to  the  iron  immersed  in  a  large  quantity  of  water, 
keeping  down  the  temperature  by  a  cold  water-bath;  an  additional 
fjortion  of  nitric  acid  is  then  added  after  filtration,  and  the  solu- 
tion heated,  which  peroxidizes  the  iron  and  forms  pernitrate, 
Fe„6JT03.  . 

The  liquid  has  a  pale  amber  color,  and  a  sp.  gr.  between  1.060 
and  1.070;  it  does  not  afford  a  blue  precipitate  with  ferridcyanide 
of  potassium.  A  fluidouncc  of  it  should  contain  from  eight  to  ten 
grains  of  anhydrous  sesquioxide  of  iron,  combined  with  nitric  acid. 

It  is  used  as  an  astringent  in  diarrhoea,  and  in  hemorrhages  from 
the  bowels,  uterus,  etc.,  in  individuals  of  pale  and  feeble  constitu- 
tions. As  a  remedy  in  dysentery,  it  probably  has  no  superior.  A 
physician  of  considerable  experience  writes:  "I  regard  it  as  much 
a  specific  as  (juinine  is  for  ague."    Dose,  tn,v  to  xv. 

Syrupus  Ferri  Prtotoniiratis.    (Sf/rup  of  Ferrous  Nitrate.) 

Take  of  Iron  wire  (card  teeth),  in  pieces     .    .  Two  ounces. 

Nitric  acid  (sp.  gr.  1.42)   Three  lluidounces. 

Water    .    .    . "   .  Thirteen  lluidounces. 

Sugar,  in  powder   Two  pounds. 

Put  the  iron  in  a  wide-mouthed  bottle,  kept  cool  by  standing  in 
cold  water,  and  pour  upon  it  three  fluidounces  of  water.  Then 
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mix  the  acid  with  ten  fluidounces  of  water,  and  add  the  mixture 
in  portions  of  half  a  finidounee  to  the  iron,  agitating  frequently 
until  the  acid  is  saturated,  using  litmus  paper.  When  all  the 
acid  has  been  combined,  filter  the  solution  into  a  bottle  containing 
the  sugar  and  marked  to  contain  thirty  fluidounces.  If  the  whole 
does  not  ineasure  that  bulk,  jiour  water  on  the  filter  until  it  does. 
"When  all  the  sugar  is  dissolved,  strain,  if  necessary,  and  intro- 
duce the  syrup  into  suitable  vials,  and  seal  them. 

It  requires  a  particular  course  of  manipulation  to  dissolve  iron 
in  nitric  acid,  without  a  large  portion  passing  to  the  higher  stage 
of  oxidation.  This  manipulation  is  adopted  in  the  first  part  of 
the  formula  for  solution  of  pernitrate  of  iron  as  above,  and  in  this 
formula,  the  iron  is  used  in  excess;  care  is  taken  to  prevent  its 
peroxidation  by  the  large  dilution  of  the  acid,  and  the  refrigera- 
tion of  the  liquid.  As  thus  obtained  the  solution  has  a  light- 
greenish  color  when  filtered,  and  is  precipitated  of  a  greenish  color 
by  ammonia.  It  is  necessary  for  the  solution  to  stand  on  the  iron 
for  several  hours  after  the  last  addition  of  acid. 

This  preparation  is,  I  believe,  used  for  nearly  the  same  purposes 
as  the  foregoing,  though  perhaps  less  distinctly  astringent.  Dose, 

»T\,V  to  XV. 

Liquor  Ferri  Hyperchloratis.    {Solution  of  Perchlorate  of  Iron.) 

This  salt  has  been  recommended  in  certain  forms  of  disease,  on 
account  of  the  large  quantity  of  oxygen  it  contains.  It  is  prepared 
by  dissolving  sesquioxide  of  iron  in  hyperchloric  acid.  This  acid 
is  obtained  by  distilling  from  perchlorate  of  potassium  and  sul- 
phuric acid,  or  by  the  decomposition  of  the  perchlorate  with  fluo- 
silicic  acid.  (See  works  on  Chemistry.)  The  solution  contains 
FeJIClO^.  It  is  given  in  mucilaginous  liquids,  in  doses  of  about 
ten  drops. 


Preparations  of  Iron. 

(See  First  Group,  page  226.) 

2d  Group. — Compounds  of  Iron  with  Halogens  and  Sulphur. 


Name. 

Composition,  etc. 

Dose. 

Description,  etc. 

Spt.  ferri  chlorati  cet/iereus... 
Ferri  el  potassii  sulpliuretum 

Fe.,Cl6-|-0H,O 
Fe^Clgin  Aq.  sp.gr.  1.355 
gr.  59  i\-r\^  to  Igj 

gr.  15  to  f.^j 
15  per  cent.  FujCIg 
Fe,Fcy3 

Felj 
gr.  7  Fel.^  to  f3j 
FeBrj 

FtS 
FeS.K,>!,V, 

gr.  j  to  V 

rr^  xxs 

13.) 

gr.  V  to  X 

g'--  .i 

pr.  ij  to  V 
111  XX 
(jr.  ij  to  T 
^r\_  X  X 

V  to  X 
pr.  V 
pr.  V 

Ornnge-yel'w  crystals 

Yellowish-brown. 
Prussian  Pli. 

Omnge-colorod  prs. 
Pure  Prussian  blue. 
Poisonous. 
Decomposes  in  .lir. 
Liglit-grcon  color. 
Brick- red  powder. 
Greenish  cyrup. 
See  Bromine. 

1  In  baths. 

CHLORIDE   OF  IKON. 
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Ferri  Chloridum.    Fc.Clo  +  611,0 =433.    ( Chloride  of  Iron.) 

Take  of  Iron,  in  the  form  of  wire,  and  cut  in  pieces,  two  troyounces. 
Muriatic  acid,  twelve  troyounces. 
Nitric  acid,  a  troyounce,  or  a  sutHcient  quantity. 

To  eight  troyounces  of  the  muriatic  acid,  introduced  into  a  two- 
pint  fliislv,  add  the  iron,  and  apply  a  gentle  heat  until  the  acid  is 
saturated  and  effervescence  has  ceased.  Filter  the  solution,  add  to 
it  the  remainder  of  the  muriatic  acid,  heat  the  mixture  nearly  to 
the  boiling  point  in  a  four-pint  porcelain  capsule,  and  add  nitric 
acid  in  successive  portions  until  red  fumes  are  no  longer  evolved, 
and  a  drop  of  the  liquid  ceases  to  yield  a  blue  precipitate  with 
ferridcyanide  of  potassium.  Transfer  the  liquid  to  a  smaller  cap- 
sule, evaporate  it  by  a  gentle  heat,  on  a  sand-bath,  until  reduced  to 
eight  troyounces  and  three  hundred  and  sixty  grains,  and  set  it 
aside,  covered  with  glass,  for  several  days,  in  order  that  it  may 
form  a  solid,  crystalline  mass.  Lastlj',  break  this  into  pieces,  and 
keep  the  fragments  in  a  well-stopped  bottle,  protected  from  the 
light.    {U.  S.  P.) 

This  preparation  is  made  officinal  by  a  simple  and  readily  practi- 
cable process  in  the  edition  of  1860;  by  the  action  of  muriatic  acid 
upon  metallic  iron  protochloride  results,  which,  by  heating  with, 
nitric  acid,  is  converted  into  sesquichloride  yielding  oxygen 
to  HCl,  and  thus  evolving  CI,  which  converts  FeCl  into  Fe^ClJ.  A 
gentle  lieat  is  directed  to  prevent  the  evaporation  and  decomposi- 
tion of  a  portion  of  the  dissolved  chloi'ide.  The  salt,  as  obtained 
hy  this  process,  is  in  yellow  crystalline  masses,  very  deliquescent 
and  inconvenient  to  weigh  or  manipulate  with. 

It  is  wholly  soluble  in  water,  alcohol,  and  ether.  Its  solution  in 
water  affords  with  ammonia  a  brown  precipitate  of  hj^drated  ses- 
quioxide  of  iron,  and  does  not  yield  a  blue  one  with  ferridcyanide 
of  potassium  (red  i)russiate  of  potassium). 

Perchloride  of  iron  has  been  very  highly  recommended,  espe- 
cially by  the  French  surgeons,  for  both  internal  and  external  use 
as  an  astringent.  Internally  it  is  used,  chiefly  in  the  form  of  syrup 
in  intestinal  hemorrhages,  and  as  a  local  haemostatic  it  has  been 
chiefly  used  in  solution,  known  as  Pravaze's  solution,  for  which  an 
elaborate  formula  was  published  in  the  last  edition  of  this  work. 
By  the  aiiove  officinal  process  we  may  prepare  the  salt  with  great 
facility,  and  from  the  salt,  the  solution.  The  strength  of  the  solu- 
tion is,  moreover,  greatly  varied  for  different  purposes — from 
to  3ij  to  each  fgj.  For  internal  use  gr.  j  to  gr.  v  may  be  admin- 
istered in  a  spoonful  of  syrup.  In  cases  of  obstinate  local  hemorrhage 
it  is  recommended  to  apply  the  soft,  deliquesced  salt  by  means  of  a 
brush  of  spun  glass,  the  pointed  and  softened  end  of  a  stick,  or 
other  suitable  appliance. 

Solution  of  Perchloride  of  Iron. — The  Prussian  Pharmacopoeia  di- 
rects an  aqueous  solution  of  sesquichloride  of  iron,  which  contains 
ten  per  cent,  of  its  weight  of  iron  ;  this  is  probably  never  used  in- 


250 


IRON   AND  MANGANESE. 


ternally,  but  kept  as  a  convenient  solution  for  readil^^  obtaining 
the  peroxide  of  iron,  and  for  the  pi'eparation  of  the  following:  ' 

Spiritus  Ferri  Chloraii  JEthereus ;  Bestucheff's  Nervine  Tincture; 
Lamotle's  Golden  Droits. — It  is  prepared  by  mixing  one.  part  (by 
Aveight)  of  solution  of  perchloride  of  iron  with  one  and  a  half 
part  of  strong  alcohol,  and  one-half  part  of  ether,  exposing  the 
mixture  in  well-corked  white  bottles  to  the  sun  until  it  becomes 
colorless,  and  subsequently  allowing  it  to  oxidize  again  in  contact 
with  the  air  until  it  has  obtained  a  yellowish  color. 

It  probably  contains  some  chloric  ether  and  acetic  acid,  and 
nearly  the  whole  of  the  iron  as  a  protosalt.  This  remedy  acquired 
much  celebrity  during  the  last  century,  and  is  still  much  used  in 
Europe  as  a  mild  ferruginous  preparation,  agreeably  modified  by 
the  presence  of  ether.    Its  medium  dose  is  n\^xxx. 

Syrupus  Ferri  Chloridi. 

Take  of  Chloride  of  irou  Half  a  troyouuce. 

Simple  syrup  One  pint. 

Mix  (flavor  to  taste). 

Dose,  a  teaspoonful,  as  a  tonic  and  astringent,  adapted  to  weak 
and  relaxed  conditions  of  the  stomach  and  bowels,  and  to  ausemic 
symptoms  generally. 

Liquor  Ferri  Chloridi,  U.  S.  P.    {Solution  of  Chloride  of  Iron.) 

Take  of  Ii-ou,  in  the  form  of  wire  and  c-ut  in  pieces,  three  troyouuces. 
Muriatic  acid,  seventeen  troyounces  and  a  half. 
Nitric  acid, 

Distilled  water,  each,  a  sufficient  quantity. 

Introduce  the  iron  into  a  flask  of  the  capacity  of  two  pints, 
pour  upon  it  eleven  troyounces  of  the  muriatic  acid,  and  allow  the 
mixture  to  stand  until  efl^ervescence  has  ceased.  Then  heat  it  to 
the  boiling  point,  decant  the  liquid  from  the  undissolved  iron,  filter 
it  through  paper,  and,  having  rinsed  the  flask  with  a  little  boiling 
distilled  water,  add  this  to  it  through  the  filter.  Pour  the  filtered 
liquid  into  a  capsule  of  the  capacity  of  four  pints,  add  the  remain- 
der of  the  muriatic  acid,  and,  having  treated  the  mixture  nearly 
to  the  boiling  point,  add  a  troyounce  and  a  half  of  nitric  acid. 
When  efi:ervescence  has  ceased,  drop  in  nitric  acid,  constantly  stir- 
ring, until  it  no  longer  produces  etfervescence.  Lastl}-,  when  the 
liquid  is  cold,  add  sufiicient  distilled  water  to  make  it  measure  a 
pint.    Its  specific  gravity  is  1.355. 

This  is  a  new  officinal  in  the  U.  S.  P.  1870,  designed  to  furnish 
a  solution  from  which  the  tinctura  ferri  chloridi  can  be  readily 
])repared;  the  formula  is  a  slight  modification  of  one  proposed  by 
Dr.  E.  R.  Squibb,  and  yields  a  more  uniform  preparation  than  that 
made  from  the  subcarbonate  of  iron.  One  fluidounce  of  this  solu- 
tion yields  a  precipitate  with  ammonia,  which,  when  washed,  dried, 
and  ignited,  amounts  to  113  grains. 
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Tincture  of  Ferri  Chloridi.    Tincture  of  Chloride  of  Iron.  1870. 

Take  of  Solution  of  chloride  of  iron  Half  a  pint. 

Alcohol  A  pint  and  a  half. 

Mix  them  and  ])reserve  the  mixture  in  a  well-stoppered  hottle. 

In  prescribing  this  tincture  it  should  be  remembered  that  the 
drops  are  very  small,  so  that,  although  its  dose  is  from  ten  to  twenty 
minims,  twice  that  number  of  drops  may  be  given.  It  should  not 
be  prescribed  with  strong  mucilage,  which  it  has  the  property  of 
gelatinizing.  It  is  most  frequently  presented  alone,  dropped  into 
water. 

It  is  one  of  the  most  popular  of  the  iron  preparations.  Besides 
the  properties  which  are  common  to  these,  it  is  astringent,  used  iu 
passive  hemori-hages,  and  a  diuretic  which  adapts  it  to  a  variety 
of  cases.  It  is  also  one  of  the  best  solvents  and  vehicles  for  sul- 
phate of  quinia. 

Ferrum,  Ammoniatum.    {Ammoniated  Iron.    Flores  Martiales.) 

Subcarbonate  of  iron  is  mixed  with  muriatic  acid  in  a  glass 
vessel;  water  and  sesquichloride  of  iron  are  formed;  a  solution  of 
the  latter  is  then  evaporated  along  with  a  solution  of  muriate  of 
ammonia;  a  mixture  of  the  two  salts  is  the  result,  in  about  the  \)vo-, 
portions  of  lifteen  per  cent,  of  the  former  to  eighty-five  of  the  latter. 

It  is  met  with  in  the  shops  in  the  form  of  small  orange-colored 
l^ulverulent  grains,  sometimes  quite  crystalline,  having  a  feeble 
odor  and  a  styptic  saline  taste.  It  is  deliquescent  and  soluble  in 
diluted  alcohol  and  water.    It  also  sublimes  almost  without  residue. 

In  consequence  of  the  small  proportion  of  iron  present,  it  is  little 
esteemed  as  a  chalybeate,  and  has  been  omitted  from  the  last  two 
editions  of  the  PharmcLCopoeia.  The  large  amount  of  muriate  of 
ammonia  contained  in  it  renders  it  alterative,  and  in  large  doses 
aperient.  It  has  been  used  with  advantage  in  amenorrhcea,  scrofula, 
etc.  Also  as  a  deobstruent  in  glandular  swellings.   Dose,  gr.  iv  to  x. 

Ferri  Ferrocyanidum.    {Ferrocyanide  of  Iron.    Prussian  Blue. 

Fe,Fcy3.) 

Obtained  by  a  double  reaction  ensuing  upon  mixture  of  solutions 
of  ferrocyanide  of  potassium  and  solution  of  tersulpliate  of  iron. 

It  is  an  insipid,  inodorous  substance,  in  porous  cakes,  of  a  rich 
velvety  blue  color.  Insoluble  in  water,  alcohol,  and  diluted  mineral 
acids;  diluted  muriatic  acid  after  boiling  on  it  should  yield  no  pre- 
cijiitate  on  the  addition  of  ammonia;  alkalies  decompose  it,  leaving 
sesquioxide  of  iron,  and  dissolving  an  alkaline  ferrocyanide.  Red 
oxide  of  mercury,  boiled  with  Prussian  blue,  afibrds  the  soluble 
cyanide  of  mercury,  with  an  insoluble  mixture  of  oxide  and  cyanide 
of  iron. 

Tonic  and  sedative.  It  has  been  recommended  in  intermittent 
fiKl  remittent  fever;  also  in  epikqisy  and  facial  neuralgia.  Dose, 
gi'.  v-xv. 
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Hydrocyanate  of  iron  is  the  name  given  to  a  preparation  manufac- 
tured and  sold  by  Tilden  &  Co.  It  appears  to  be  a  mixed  com- 
pound of  the  ferrocyauide  of  potassium  and  ferrocyanide  of  iron, 
probably  made  by  adding  an  excess  of  cyanide  of  potassium  to  pro- 
tosulphate  of  iron  in  solution,  and  either  omitting  washing  it,  or 
washing  imperfectly.  The  dose  is  smaller  than  the  foregoing; 
^  gr.  to  1  gr. 

An  accident  resulting  fatally  is  said  to  have  occurred  by  the  sub- 
stitution of  this  for  the  official  ferrocyanide. 

Ferri  lodidum.    Fel^-f-Aq.    {Iodide  of  Iron.    Ferrous  Iodide.) 

Take  of  Iodine  

Iron  filings  •    •    •    •  Jj- 

Distilled  water  Ojss. 

Mix  the  iodine  with  Oj  water,  iu  a  glass  or  porcelain  vessel,  and 
gradually  add  the  iron  filings,  stirring  constantly.  Heat  the  mix- 
ture gently,  until  of  a  light-green  color.  Filter,  and  pour  upon  it 
the  remaining  Oss  of  water,  boiling  hot.  Evaporate  the  filtered 
liquor  at  a  temperature  not  exceeding  212°,  in  an  iron  vessel,  to 
dryness.  Keep  in  a  closely  stopped  bottle.  One  eq.  of  iron  is  here 
made  to  unite  directly  with  two  eq.  of  iodine,  forming  au  iodide, 
Felj.  It  is  in  the  form  of  amorphous  masses,  containing  a  small 
but  variable  portion  of  water,  exceedingly  deliquescent,  and  pos- 
sessed of  a  styptic,  chalybeate  taste.  It  is  partiallj'  soluble  iu  water, 
imparting  to  a  solution  the  odor  and  taste  of  iodine.  By  exposure 
to  the  atmosphere,  it  decomposes  into  free  iodine  and  sesquioxide 
of  iron. 

It  should  be  remembered  that  the  proportion  of  iron  in  the 
iodide  is  small,  and  that  it  is  a  comparatively  powerful  prepara- 
tion. Dose,  gr.  j  to  ij.  Owing  to  its  liabilitj'-  to  decompose  and  its 
extraordinary  deliquescence,  it  has  been  omitted  from  the  late 
edition  of  the  Pharmacoposia,  and  is  rarely  prescribed,  except  in 
the  form  of^  the  syrup  next  described,  or  in  that  of  piluhe  ferri 
iodidi,  introduced  among  Extemporaneous  Preparations. 

Syrupus  Ferri  Iodidi,  IT.  S.  P. 

Liquor  Ferri  Iodidi,  TJ.  S.  P.  1850. 

Take  of  Iodine,  two  troyounces. 

Iron,  in  the  form  of  wire  and  cut  in  jDieces,  tlu'ee  hundred  grains. 
Distilled  water,  three  tiuidounces. 
Syrup,  a  sufficient  quantity. 

Mix  the  iodine,  iron,  and  distilled  water  in  a  flask  of  thin  glass, 
shake  the  mixture  occasionally  until  the  reaction  ceases,  and  the 
solution  has  acquired  a  green  color  and  lost  the  smell  of  iodine. 
Then,  having  introduced  a  pint  of  syrup  into  a  graduated  bottle, 
heat  it  by  means  of  a  water-bath  to  212°,  and,  through  a  small 
funnel,  the  neck  of  which,  when  inserted  in  the  mouth  of  the  bottle, 
passes  beneath  the  surface  of  the  syrup,  filter  into  it  tlie  solution 
already  prepared.  When  this  has  passed,  close  the  bottle,  sliakc  it 
thorou-rhly,  and,  when  the  liquid  has  cooled,  add  sufficient  syrup 
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to  make  tlio  whole  measure  twenty  fluidounces.  Lastly,  again 
shako  the  bottle,  and  transfer  its  contents  to  two-ounce  vials,  which 
must  be  well  stopped. 

The  present  officinal  formula  for  this  preparation  differs  from  the 
foregoing  chiefly  in  containing  a  larger  proportion  of  sugar,  which 
entitles  it  to  the  name  of  a  syrup  instead  of  that  of  solution  as 
heretofore.  It  is  an  instance  of  the  direct  union  of  two  elements 
at  ordinary  temperatures  by  contact,  which  is  rendered  less  rapid 
and  more  complete  by  the  intervention  of  water. 

The  use  of  heat,  to  promote  the  union  of  iron  and  iodine,  is  un- 
necessary; the  reaction,  which  is  the  same  as  that  in  the  process 
for  making  the  solid  iodide,  will  take  place  satisfactorily  in  the 
cold. 

The  result  is  a  solution  of  the  iodide  of  iron,  which  is  preserved 
by  admixture  witii  sj'rup  ;  it  is  a  transparent  liquid,  of  a  pale-green 
color,  deposits  no  sediment  by  keeping,  and  does  not  tinge  solution 
of  starch  blue.  Mixed  with  sulphuric  acid  it  becomes  brown,  and 
the  mixture  emits  violet  vapors  when  heated. 

The  use  of  sugar  as  a  preservative  of  this  compound  is  an  impor- 
tant improvement,  introduced  about  the  year  1830,  and  has  brought 
this  important  salt  within  the  reach  of  the  practitioner  in  a  very 
permanent  and  eligible  form.  Iodide  of  iron  produces  the  valuable 
effects  of  the  ferruginous  salts,  in  addition  to  those  of  iodine;  it  is 
peculiarly  applicable  to  the  treatment  of  scrofulous  diseases  in 
anseraic  patients,  and  is  very  much  pjrescribed.  This  syrup  con- 
tains about  7|  grains  of  salt  to  f5j.    Dose,  "ixx  to  xl. 

It  dissolves  small  proportions  of  the  iodides  of  mercury,  coiDper, 
etc.,  and  is  incompatible  with  most  chemical  agents,  but  may  be 
mixed  with  the  syrups  and  fluid  extracts  of  the  vegetable  altera- 
tives, or,  what  is  perhaps  better,  prescribed  in  a  separate  vial,  to 
be  dropped  into  the  syrup  at  the  time  of  taking  it. 

A  preparation  is  sometimes  prescribed  in  Philadelphia  under  the 
name  of  Dr.  Hays's  Syrup  of  Iodide  of  Iron:  the  formula  is  published 
in  the  Amer.  Journ.  of  Med.  Sciences  for  1840,  p.  449.  It  is  made 
from  400  grains  of  iodine,  and  160  of  iron,  and  two  ounces  of  sugar 
to  fgiv.    Dose,  "iv. 

Ferri  Bromidum.    {Bromide  of  Iron.  FeBr2=136.) 

This  salt  is  obtained  by  adding  bromine  to  iron  filings,  in  ex- 
cess, under  water,  and  submitting  them  to  a  moderate  heat.  When 
the  liquid  assumes  a  greenish -yellow  appearance,  it  is  filtered  and 
evaporated  rapidly  to  dryness  in  an  iron  vessel.  Bromide  of  iron 
is  a  brick-red,  very  deliquescent  salt,  of  an  acrid  styptic  taste,  and 
requires  to  be  kept  closely  stopped  in  glass  vials.  This  bromide 
bas  been  used  quite  extensively  in  Pittsburg,  Pa.,  as  a  tonic  and 
alterative,  and  is  considered  by  some  physicians  a  highly  efficacious 
preparation. 
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Sp-iq}  of  Bromide  of  Iron. 

Take  of  Bromine    200  grains. 

Iron  filings   85  grains. 

Water   4i  fiuidounces. 

Sugar .    »   3  ounces. 

Make  a  solution  in  the  manner  directed  for  preparing  the  offici- 
nal syrup  of  iodide  of  iron.  Dose,  nixx,  three  times  a  day,  grad- 
ually increased.    (See  Medical  Examiner,  vol.  vii,  p.  162.) 

For  the  jireparation  of  a  solution  of  bromide  of  iron  with  excess 
of  bromine,  see  Bromine. 

Sulphurets  of  Iron. 

Several  sulphurets  have  been  proposed,  as  stimulating  alteratives, 
and  as  antidotes  against  the  poisonous  action  of  arsenic,  lead, 
mercury,  and  other  metals,  which  are  precipitated  by  hydrosul- 
phuric  acid.  As  this  latter  acid  may  be  set  free  by  the  intestinal 
acids,  and  in  larger  quantities  has  itself  a  poisonous  action,  the  free 
use  of  these  sulphurets  seems  to  require  care. 

Ferri  sulphuretum,  called  black  sulphuret  of  iron,  is  prepared  by 
fusing  together  iron  and  sulphur.  If  . well  prepared  it  has  a 
yellowish-gray  or  blackish  color,  witliout  odor  or  taste,  and  is 
wholly  soluble  in  diluted  acids,  with  evolution  of  sulphuretted  hy- 
drogen. It  is  chiefly  used  for  tlie  preparation  of  this  gas,  but  has 
been  given  in  scrofulous  and.  chronic  skin  diseases,  in  doses  of  5  or 
10  grains,  twice  a  day. 

Ferri  et  Potassii^  siUphuretim,  prepared  by  fusing  together  equal 
parts  of  iron  filings  and  carbonate  of  potassium,  with  J  part  of 
fiowers  of  sulphur,  is  a  brown  mass,  of  the  odor  of  sulphuretted 
hydrogen.  It  has  been  recommended  as  an  antidote  against 
arsenic,  and  also  as  a  powerful  alterative  in  doses  of  5  grains,  and 
in  larger  doses,  diluted,  in  cases  of  poisoning;  externally  it  has 
been  employed  as  an  addition  to  baths  in  the  quantity  of  1  to  3 
ounces. 

MANaANESE,  Mn=55. 

This  is  a  metal  resembling  iron  in  its  therapeutical  as  well  as  in 
some  of  its  chemical  properties.  It  forms  several  oxides,  of  which 
the  protoxide,  MnO,  is  present  in  its  most  important  oxysalts,  which 
have  a  rose  color,  or  are  colorless.  The  salts  of  protoxide  of  man- 
ganese ai-e  not  incompatible  with  vegetable  astringents,  which  is 
their  chief  iDharmaceutical  merit. 

Tests  for  Protoxide  of  Manganese. — The  salts  in  which  protoxide 
of  manganese  forms  tlie  base  are  recognized  as  follows: — 

Sulphuretted  hydrogen  produces  in  alkalies  and  sulphuret  of 
ammonium,  in  neutrarsolutions,  a  flesh-colored  precipitate  of  MnS, 
turning  to  brown  in  contact  with  air,  soluble  in  acids. 

Alkalies  cause  a  whitish  precipitate  of  MnO,IiO;  carbonates  of 
the  alkalies  a  similar  precipitate  of  Mn,C03.  By  exposure  to  the 
air,  they  are  partly  oxidized,  and  turn  brown. 
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Carbonate  of  sodium,  fused  with  compounds  of  manganose  in  the 
outer  flame  before  the  blowpipe,  assumes  from  JSTaOjMnOj,  a  greeu 
color,  turning  to  a  turbid  blue  green  after  cooling. 

Preparations  of  Manganese, 

Mangnnesii  oxidum  nignnn,  MnO^.    Nutivo  impure  niinerul. 

l\l!mg:inesii  sulphas,  MnSO^ -f- 4  Aq.    Palo  rose-colored  crj-stals,  soluble. 

Manijanesii  carbonas,  RhiCOg-j-  Aq.    Whitish  insoluble  powder. 

Mnnganesii  acclas,  MnAc.    By  dissolving  carbonate  in  Ac. 

Manjanesii  lactas,  2MnL+lf^Aq.    Dose,  gr.  j.    Rose-colored  crystals. 

Mnnganesii  phoNphns,  3MnHPUj-|- 4Aq.    Dosr,  pr.  j  to  v.    White  insoluble  powder. 

Syr.  manganesii  piiosphntis,  gr.  v  to  f5j.    Dose,  f5j. 

Syr.  inaiigiinesii  liypophospliitis.    Dosk,  §ss,  contains  2i  grs.  of  the  salt. 
Aiaiiganesii  chloriduni,  MnCL.    Milder  than  sulphate.    Dose,  gr.  v. 
Syrupus  manganesii  iodidi.    Contains  f3j  to  each  f|j.    Dose,  x. 
Syrupus  ferri  et  manganesii  indidi.    Same  strength  as  syr.  ferii  iod. 
Putassii  permanganas,  K.^Mn208.    Purple  crystals,  or  green  powder. 

The  native  impure  form  of  manganese  in  commerce,  that  of  black 
oxide,  is  used  to  prepare  all  the  rest,  it  is  imported  in  lumps  and 
in  powder,  and  should  have  a  dark,  shining,  crystalline  appearance; 
its  combining  number  is  87. 

Manganesii  Sulphas.  {Suljohate  of  Ilariganese.   Manqanoiis  Sulphate. 

MnSO,  +  4Aq=241.) 

This  salt  may  be  prepared  as  follows: — 

Mix  in  a  sand  crucible  the  black  oxide  of  manganese  with  sul- 
phuric acid  until  of  a  thick  pasty  consistence.  Cover  with  a 
smaller  crucible  and  expose  the  iiiixture  to  a  red  heat  for  half  an 
hour.  At  the  end  of  this  interval,  remove  the  crucible  from  the 
fire,  and  when  cool  reduce  the  dark  brown  mass  to  a  coarse  powder. 
Introduce  this  into  a  crucible,  and  saturate  as  before  with  sulphuric 
acid.  Again  apply  heat  and  continue  it  till  white  vapors  cease  to 
be  expeUed.  The  mass  remaining  contains  the  sulphate,  which 
may  be  obtained  impure  by  solution  and  evaporation.  To  purify 
this  from  iron,  the  following  directions  are  given:  The  filtered  solu- 
tion is  to  be  heated  in  a  porcelain  capsule,  and  when  nearly  boiling, 
drop  into  it  carbonate  of  manganese  in  small  portions  at  a  time 
until  all  the  iron  shall  have  been  precipitated  and  the  liquid  changes 
from  a  dark  red  to  a  pale  rose  tint.  Now  evajiorate  and  crystallize. 
Some  processes  recommend  the  heating  of  black  oxide  with  carbon 
previous  to  adding  the  sulphuric  acid,  others  direct  the  addition 
of  the  moist  carbonate  to  diluted  sulphuric  acid. 

Tliese  crystals  are  of  a  pale  rose  color,  containing  when  formed 
below  42°  F.  7Aq,  between  42°  and  68°  5  Aq,  and  between  68°  and 
86°  41120;  they  have  a  styptic  taste,  are  freely  soluble  in  Avater, 
and  may  be  given  as  a  tonic  in  a  dose  of  gr.  v;  as  a  cholagogue 
cathartic,  5j  to  51]  is  required.  The  solution  is  not  disturbed  by 
tincture  of  nutgall,  but  afl'ords  with  caustic  alkalies  a  wliite  pre- 
ei[)itate,  which  soon  becomes  brown  by  exposure  to  the  air.  Hydro- 
fulphate  of  ammonium  throws  down  a  flesh-colored  precipitate,  and 
lerrocyanide  of  potassium,  a  white  one. 
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Carbonate  of  31anganesc.    MnC03  +  Aq  =  133. 

This  is  made  by  precipitating  sulphate  with  a  carbonated  alkali, 
or  directly  from  the  native  black  oxide,  as  follows: — 

Take  of  black  oxide  of  manganese  Ibj,  in  powder,  put  it  in  a 
porcelain  dish  on  a  sand-bath  or  other  source  of  heat;  pour  on  it 
muriatic  acid  Oij,  and  stir  well.  Chlorine  is  evolved,  which  makes 
it  necessary  to  operate  in  the  open  air  or  under  a  chimney.  Muri- 
atic acid  should  be  added  until  it  is  nearly  dissolved.  To  get  rid 
of  free  muriatic  acid  and  sesquichloi-ide  of  iron,  add  carbonate  of 
sodium,  boiling,  after  each  addition,  as  long  as  the  carbonate  pre- 
cipitated is  contaminated  with  iron,  or  until  a  portion  of  the  solu- 
tion tested  with  yellow  prussiate  of  potassium  does  not  produce  a 
blue  color.  The  solution  of  chloride  of  manganese,  being  now 
separated  from  the  oxide  of  iron  by  filtration,  will  furnish,  on  the 
addition  of  an  excess  of  carbonate  of  sodinm,  a  bulky  white  preci- 
pitate, which,  being  washed  in  cold  boiled  water  and  dried,  con- 
stitutes carbonate  of  manganese. 

It  is  a  white  or  pale  rose-colored  powder,  insoluble  in  water,  and 
liable  to  pass  into  a  higher  state  of  oxidation;  it  may  be  given  in 
]iowder,  dose,  gr.  v,  or  in  the  form  of  saccharine  powder,  or  made 
into  a  mass  with  honey. 

Manganesii  Acetas.  MnAc? 

By  dissolving  the  carbonate  in  acetic  acid  and  evaporating,  color- 
less or  rose-colored  prisms  are  obtained,  which  are  permanent  in  the 
air,  have  an  astringent  metallic  taste,  and  are  soluble  in  alcohol, 
and  in  three  and  a  half  parts  of  water.  It  is  considered  one  of  the 
mildest  medicinal  salts  of  manganese,  and  is  given  in  a  dose  of  five 
grains. 

Manganesii  Ladas.    2MnL  4-  lOAq. 

Prepared  by  dissolving  carbonate  of  manganese  in  lactic  acid, 
and  evaporating;  it  crystallizes  in  four-sided  prisms  of  a  pale  rose- 
color,  is  efiSorescent,  and  dissolves  in  twelve  parts  of  cold  water. 
It  has  been  used  together  with  lactate  of  iron  in  doses  of  one  grain, 
in  chlorosis. 

Phosphate  of  Manganese.    SMnllPO^  -f  4Aq. 

This  salt  is  j^repared  by  mixing  solutions  of  sulphate  of  man- 
ganese four  parts,  and  phosphate  of  sodium  five  parts,  washing  the 
precipitated  phosphate  till  the  sulphate  of  sodium  is  completely 
removed,  and  drying  at  a  moderate  heat.  It  is  a  white,  nearly  in- 
soluble powder,  and^may  be  made  into  pills  or  lozenges,  and  given 
in  a  dose  of  from  one  to  five  grains. 
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Syrup  of  Fhos'phate  of  Manganese. 

Take  of  Sulphate  of  manganese  (in  crystals)     .    .    .  |iss,  gi-.  xvij. 

Phosphate  of  sodium   5iiss  or  q.  s. 

Muriatic  acid   f  3iv. 

Water,  q.  s.  to  make  "  .  f.^vij. 

Sugar,  q.  s.  to  make,  with  the  foregoing  .    .  fgxiiss. 


Dissolve  the  salts  separately,  each  in  half  a  pint  of  water,  and 
add  the  solution  of  phosphate  of  sodium  to  the  solution  of  sul- 
phate of  manganese,  as  long  as  it  produces  a  precipitate,  which 
wash  with  cold  water,  and  dissolve  by  means  of  the  muriatic  acid; 
dilute  till  it  measures  seven  fluidounces,  then  add  ten  troyounces 
of  sugar,  or  sufficient  to  make  up  the  bulk  of  twelve  and  a  half 
fluidounces.    Each  f3j  contains  five  grains  of  the  salt. 

The  following  have  also  been  occasionally  supplied  for  physi- 
cians' prescriptions. 

Syrup  of  Hypophosphiie  of  Ilanganese. 


Take  of  Sulphate  of  manganese   240  grains. 

Hyposulphite  of  calcium   160  " 

Water   Sufficient. 

Sugar   Ibij. 

Orange-flower  water   f5ss. 


Dissolve  the  hypophosphite  and  sulphate  in  separate  2:)ortions  of 
water  and  mix ;  then  wash  the  precipitate,  evaporate  the  filtrate  to 
one  pint,  dissolve  in  this  the  sugar  by  the  aid  of  heat,  and  add  the 
orange-flower  water.  Dose,  a  tablespoonful,  containing  2J  grains 
of  hypophosphite  of  manganese. 

Syrup  of  Iodide  of  3Ianganese. 


Take  of  Sulphate  of  manganese   .^ij. 

Iodide  of  potassium   5ij,  ^iij. 

Sugar   gxij. 

Water, 

Syrup,  of  each   Sufficient. 


Dissolve  the  sulphate  and  iodide  each  in  fgiij  of  cold  water,  to 
which  f  5ij  of  syrup  have  been  added,  mix  them  in  a  glass-stop- 
pered bottle,  and,  after  the  crystals  of  sulphate  of  potassium  cease 
to  precipitate,  throw  the  solution  on  a  filter  of  fine  muslin,  and 
allow  it  to  pass  into  a  pint  bottle  containing  the  sugar;  add  suffi- 
cient water  to  the  filter  to  bring  up  the  measure  of  the  resulting 
syrnp  to  exactly  a  pint.  This  contains  about  3j  of  the  iodide  to 
each  f5j.    Dose,  ni  x.    {Procter's  Process.) 

Process  of  J.  Creuse. 


Take  of  Iodine   1  troyounce. 

Iron  filings   300  grains. 

Peroxide  of  manganese,  washed  .    .  2  troyounces. 

Warm  water    q.  s.  or  0  fluidounces. 

Sulphite  of  sodium   2  or  3  grains. 

Granulated  sugar   0  troyounces. 


Pour  the  water  and  the  iron  filings  into  a  glass  matrass ;  add  the 
17 
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iodine  in  the  usual  manner  for  making  iodide  of  iron  ;  when  this 
is  completed  place  the  matrass  on  a  sand-  or  water-bath,  and  add 
the  peroxide  of  manganese  by  small  portions,  as  long  as  a  new 
addition  causes  the  liquid  to  assume  a  deep-red  color,  becoming 
light  brown  by  agitation,  and  bring  slowly  to  ebullition.  The 
liquid  is  then  of  a  light-brown  color,  due  to  some  free  iodine,  but 
contains  no  trace  of  iron,  as  may  be  ascertained  by  means  of  tinct. 
of  nutgalls.  Dissolve  the  sulphite  of  soda  in  a  drachm  of  water, 
add  it  drop  by  drop  to  the  liquid  till  it  is  dissolved,  filter,  wash 
the  precipitate  well,  evaporate  to  five  fluidounces,  and  dissolve  in 
it  the  sugai%  so  as  to  obtaiu  ten  fl.uidounce3  of  syrup. 

The  syrup  of  iodide  of  manganese  thus  obtained  is  almost  free 
from  color,  presenting  only  the  characteristic  light  rosy  tint  of 
manganese  salts.  Its  taste  is  saline  and  not  unpleasant.  The 
strength  of  it  is  the  same  as  that  of  the  ofilcinal  syrup  of  iodide  of 
iron,  that  is,  about  7.33  grains  of  the  salt  to  the  fluidrachm. 

The  following  equation  may  explain  the  chemical  reaction: 
SMnO^  +  4Fe  -f  31  =  3MnI  +  2Fepy  But  it  is  in  reality  more 
complicated  than  that.  When  peroxide  of  manganese  is  added  to 
iodide  of  iron,  some  iodide  of  manganese  is  formed,  some  iodine  set 
free,  and  some  sesquioxide  of  iron  formed,  as  this  equation  shows: 
4FeI  +  SMnO^  =  3MnI  -|-  2Fe,03  +  I-  The  liberated  iodine  com- 
bines then  with  the  excess  of  metallic  iron,  forming  more  iodide 
of  iron,  which  is  again  decomposed  in  the  same  manner  by  the  per- 
oxide of  manganese,  and  so  on  ad  wjinitum.  This  also  explains  the 
presence  to  the  end  of  a  slight  quantity  of  free  iodine ;  this  quan- 
tity, however,  is  small,  as  it  requires  hardly  a  grain  of  the  sulphite 
to  discolor  it.    {The  Physician  and  Pharmacist,  Feb.  1872.) 

Sypiip  of  Iodide  of  Iron  and  Manganese.  (Procter.) 

This  preparation  nearly  represents  the  oflicinal  solution  of  iodide 
of  iron,  and  is  used  for  the  same  purposes,  and  in  the  same  doses. 


Take  of  Iodide  of  potassium   1000  grains. 

Protosulpliate  of  iron   G30  grains. 

Protosulphate  of  manganese   210  gi-aius. 

Iron  filings  (free  from  rust)   100  grains. 

Wliite  sugar  (in  coarse  powder)   4S00  grains. 

Distilled  and  boiled  water   q.  s. 


Triturate  the  sulphates  and  the  iodide  separately  to  powder,  mix 
them  with  the  iron  filings,  add  half  a  fluidounce  of  distilled  water, 
and  triturate  to  a  uniform  paste.  After  standing  a  few  minutes, 
again  add  half  a  fluidounce  of  distilled  water,  triturate,  and  allow 
iTto  rest  fifteen  minutes.  A  third  addition  of  water  should  now 
be  made  and  mixed.  The  sugar  should  then  be  introduced  into  a 
bottle  capable  of  holding  a  little  more  than  twelve  fluidounces,  and 
a  small  funnel,  prepared  with  a  moistened  filter,  inserted  into  its 
mouth.  The  magma  of  salts  should  then  be  carefully  removed 
from  the  mortar  to  the  filter,  and  when  the  dense  solution  has 
drained  through,  distilled  or  boiled  water  should  be  carefully 
poured  on  in  small  portions,  until  the  solution  of  the  iodides  is 
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displaced  and  washed  from  the  magma  of  cr^'stals  of  sulphate  of 
potiisaiiim.  Fimxlly,  finish  the  measure  of  twelve  ounces  by  adding 
boiled  water,  and  agitate  the  bottle  until  the  sugar  is  dissolved. 
The  solution  of  the" sugar  may  be  facilitated,  when  desirable,  by 
standing  the  bottle  in  warm  water  for  a  time,  and  then  agitating. 

Each  fluidounce  of  this  syruj:)  contains  lifty  grains  of  the  mixed 
anhydrous  iodides  in  the  proportion  of  three  parts  of  iodide  of  iron 
to  one  part  of  iodide  of  manganese,  and  the  dose  is  from  ten  drops 
to  half  a  iluidrachm. 

For  papers  on  the  preparations  of  manganese  and  iron,  including 
effervescing  powders,  lozen£;es,  pills,  chocolate,  and  syrup,  see 
American  Journal  of  Fharmacy,  vol.  xxv.  p.  174;  also  vol.  xxii.  p. 
297. 

Potassii  Permanganas.    K^Mn^Og,    {Permanganate  of  Potassium. 

Chameleon  Mineral.) 

This  salt,  which  is  sometimes  called  hyj^ermanganaie  of  potassium.^ 
may  be  made  by  mixing  equal  j^arts  of  very  finely-powdered  deut- 
oxide  of  manganese  and  chlorate  of  potassium,  with  rather  moi-e 
than  an  equal  part  of  caustic  potassa,  dissolving  in  a  little  water, 
evaporating  to  dryness,  and  exposing  to  a  temperature  just  short 
of  redness.  The  mass,  on  treatment  with  hot  watei",  yields  a 
deep  purple  solution  of  this  salt,  which  on  evaporation  crystallizes, 
or,  if  evaporated  to  dryness,  the  salt  is  obtained  as  a  dark-green 
powder.    The  crystals  are  purple,  and  dissolve  in  16  parts  of  water. 

The  uses  of  this  preparation  are,  internally  as  a  remedy  in  dia- 
betes, dose  three  grains  three  times  a  day,  gradually  increased,  and 
externally  as  a  caustic  and  "  deodorizer"  in  treating  foul  ulcers. 
It  is  applied  in  powder,  dusted  on  to  the  part,  or  in  solution,  from 
one  to  ten  grains  to  the  ounce.  For  the  remarkable  relations  of 
this  salt  to  ozone,  and  its  uses  as  a  deodorizer,  see  page  131. 

Chloride  of  Manganese.    MnCl^  -1-  2H20= 162. 

The  residuary  liquid  obtained  in  preparing  chlorine,  by  dissolv- 
ing binoxide  of  manganese  in  hydrochloric  acid,  consists  of  chloride 
of  manganese  contaminated  with  sesquichloride  of  iron;  to  free  it 
of  this  it  should  be  boiled  to  expel  the  excess  of  the  acid,  and  then 
boiled  with  a  magma  of  carbonate  of  manganese,  which  precipitates 
the  whole  of  the  iron  salt. 

It  crystallizes  in  thick  tables  of  a  rose  color,  soluble  in  Avater  and 
alcohol;  its  medical  properties  are  little  known,  but  probal)ly  boar 
relation  to  those  of  the  sulphate,  similar  to  that  of  the  correspond- 
ing salts  of  iron.    Its  dose  is  live  grains. 
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CHAPTER  VII. 

preparations  of  copper,  zinc,  nickel,  and  cadmium. 

Cuprum.    Cu=63.4.  (Copper.) 

The  properties  of  metallic  copper  are  generally  familiar;  it  is 
found  native  in  large  masses  near  the  shores  of  Lake  Superior, 
whence  the  United  States  are  chiefly  supplied.  It  furnishes,  by 
oxidation  and  combination  with  acids,  some  important  medicines, 
Avhich  are  also,  in  excessive  doses,  corrosive  poisons.  The  best 
antidote  is  white  of  egg,  milk,  or  other  bland  liquid;  magnesia 
will  aid  in  the  case  of  sulphate,  by  decomposing  that  salt.  Copper 
is  apt  to  contaminate  stewed  fruit,  from  the  use  of  copper  vessels 
in  their  preparation;  it  may  be  detected  by  immersing  a  clean 
spatula  in  the  suspected  liquid,  which  deposits  a  film  of  metallic 
copper. 

Reactions. — The  presence  of  copper  is  also  detected  by  the  follow- 
ing reactions  of  the  solutions  of  its  oxide. 

Potassa  causes  a  blue  precipitate,  and  its  carbonate  a  pale  green, 
soluble  in  an  excess  of  the  precipitant  in  the  presence  of  some 
organic  bodies.  If  grape  sugar  is  present  the  clear  solution  on 
boiling  precipitates  red  suboxide  of  copper. 

Ammonia  precipitates  them  greenish,  an  excess  redissolves  the 
precipitate  with  a  beautiful  blue  color. 

Sulphuretted  hydrogen  and  sulphuret  of  ammonium  produce  a 
black  or  deep  brown  precipitate,  soluble  in  l^Oy 

Iodide  of  potassium  causes  a  white  precipitate  of  Cu^I;  free  iodine 
is  liberated  at  the  same  time. 

Ferrocyanide  of  potassium  causes  a  brown-red  precipitate  soluble 
in  alkalies. 

Copper  Preparations. 

Cupri  sulphas,  CUSO4+  5TT,p.    Blue  vitriol.    Dose,  tonic,  J  gr.,  emet.  gr.  v. 
Oupri  carbonas,  CuCOg  +  CuO, HO.    Pale  preen  color.    Dosk,  gr.  v. 
Cupri  oxidum,  CuO.    Ulac'i  color.    Dose,  ^  to  1  gr. 

Cupri  nilras,  CU2NO3  +  311,0.    Blue  deliquescent  crystals.    Dose,  ^  to  }  gr. 
Cupri  chloridum,  CviCA  +  2U^0.    Green  soluble  needles.     Dose,       to  i- gr. 
Cuprum  aramoniatum,  CuSO^  4- n20,2NH^.    Blue  amorphous  moist  powder,  or  pris- 
matic crystals.  _ 
Cupri  subacetas,  CU2O2AC 4- 6HjO.  Verdigris;  amorphous  green  masses.  Externally 
Cupri  acetas,  Cu2Ac.    "  Distilled  verdigris"  crystals.    Neutral  acetate. 
Cuprum  aluminalum.    Lapis  divinus. 

Cupri  Sulphas.  CuSO,-f- 511,0=124.4.  {Blue  Vitriol.  Blue  Stone.) 

Four  methods  are  in  use  for  obtaining  this  salt.  1st.  By  evapo- 
rating the  waters  which  flow  through  copper  mines,  and  which 
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hold  it  in  solution.  2d,  Roasting  copper  pj'rites,  lixiviating  the 
residuum  to  dissolve  the  sulphate,  and  evaporating  so  as  to  obtain 
crystals.  The  S  of  the  jiyrites  abstracts  0  from  the  air,  and  becomes 
SOj,  and  the  Cu  uniting  forms  sulphate  of  copper.  3d.  Another 
mode  is  to  sprinkle  plates  of  copper  with  sulphur,  which  are  next 
heated  to  redness  and  plunged  into  water;  the  sheets  are  entirely- 
corroded;  a  sulphuret  is  formed,  which,  by  the  action  of  heat  and 
air,  gradually  passes  into  a  sulphate;  this  is  dissolved  in  water,  and 
crystals  obtained  by  evaporation.  4th.  By  dissolving  the  scales, 
obtained  in  the  process  of  annealing  sheet  copper,  in  diluted  sul- 
phuric acid,  evaporating,  and  crystallizing.  The  salt  is  in  large, 
rhombic,  blue  crystals,  with  a  styptic  metallic  taste;  it  contains 
five  equivalents  of  water.  It  effloresces  slightly  in  dry  air;  soluble 
in  water,  precipitated  by  ammonia,  but  redissolved  in  an  excess, 
forming  a  rich  blue  solution.  The  impurities  contained  iu  it,  when 
in  crystals,  seldom  aifect  its  value  as  a  medicine. 

Sulphate  of  copper  is  much  used  as  a  tonic  and  astringent  (dose  gr. 
I  to  gr.  J),  and  as  a  prompt  and  powerful  emetic  in  five-grain  doses; 
as  an  injection  in  gonorrhoea,  etc.,  it  is  dissolved  in  water  in  the  pro- 
portion of  2  to  8  grains  to  f  5j.  A  crystal,  polished  by  trituration 
on  a  damp  cloth,  is  applied  as  an  astringent  to  inflamed  or  gran- 
ulated eyelids,  and  to  the  troublesome  ulceration  of  the  mouth 
wliich  is  so  common.  This  method  of  modifying  the  shape  and 
surface  of  this  crystal  is  quite  preferable  to  scraping  it  with  a  knife. 
The  crystals,  deprived  of  their  water  of  crystallization  by  drying, 
are  used  to  detect  water  in  alcoholic  solutions ;  the  slightest  trace 
of  water  giving  a  blue  color  to  the  cupreous  powder. 

Tests. — If  sulphate  of  copper  contains  iron,  its  precipitate  with 
ammonia  leaves  a  brown  residue  on  being  dissolved  in  an  excess  of 
the  precipitant. 

Zinc  is  detected  by  the  white  precipitate  produced  by  sulphuretted 
hydrogen  in  a  solution  previously  precipitated  by  potassa. 

Cupri  Carbonas.    CuC03-t-CuO,I-IO.    {Hydrated  8ubcarbonate  of 
Copper.    Mineral  Green.) 

Sulphate  of  copper  is  precipitated  by  carbonate  of  sodium ;  the 
precipitate  is  a  pale  green  tasteless  powder,  which  is  to  be  washed 
and  dried  at  a  moderate  temperature. 

It  has  been  used  in  neuralgia  in  doses  amounting  to  about  one 
drachm  (?)  in  twenty-four  hours. 

_  It  is  wholly  soluble  in  muriatic  acid;  the  solution  yields  no  pre- 
cipitate with  chloride  of  barium. 

Cu'pri  Oxidum.    CuO  =  79.4. 

If  the  carbonate  or  the  nitrate  of  copper  is  heated  to  redness, 
until  it  ceases  to  lose  weight,  the  salt  is  converted  into  the  prot- 
oxide, which  is  of  a  fine  black  color. 

This  oxide,  which  is  also  much  employed  in  elementary  organic 
analysis,  has  been  recommended  in  preference  to  the  carbonate  in 
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doses  of  one-quarter  to  one  grain  thi'ee  or  four  times  a  day,  and  for 
indurated  glands,  in  ointments  containing  one  drachm  to  the 
ounce. 

It  is  wholly  soluble  in  dilute  muriatic  acid,  and  the  solution, 
after  precipitating  the  copper  hy  sulphuretted  hydrogen,  and  jSlter- 
ing,  leaves  no  residue  on  evaporation. 

Cupri  Nitras.    CumO^  +  SII^O  =  241.5. 

Nitrate  of  copper  is  obtained  by  dissolving  copper,  its  oxide  or 
carbonate,  in  nitric  acid,  and  evaporating  to  crystallization,  when 
it  crystallizes  in  deep  blue  prisms,  which  are  deliquescent  and  solu- 
ble in  alcohol.  Dissolved  in  mucilaginous  liquids  it  has  been  given 
in  doses  of  one-eighth  grain;  it  is  used  locally  as  an  injection  in 
gonorrhoea  and  similar  complaints.  In  substance  or  in  concentrated 
solution  it  has  been  employed  as  a  caustic  in  ulcerated  throat,  in 
syphilis,  etc.;  from  the  deliquescent  nature  of  the  salt,  care  is 
necessary  to  prevent  its  spreading. 

The  solution  yields  no  precipftate  with  nitrate  of  barium  (SO J, 
nitrate  of  silver  (HCl),  sulphuric  or  muriatic  acids  (lead,  etc.). 

Cupri  Chloridum.    CuCl2=  99. 

Muriatic  acid  dissolves  oxide  or  carbonate  of  copper;  the  solution 
by  evaporation  yields  green  needles,  which  are  easily  soluble  in 
alcohol  and  water. 

It  has  been  occasionally  used  as  a  powerful  alterative  in  doses 
commencing  with  j'g  grain. 

Cuprum  Ammoniatum.  Gxx^O^^Jd^lWH.^.  {Ammoniated  Copper. 
Ammonio-Sulphate  of  Copper.) 

Sulphate  of  copper,  half  a  troyounce,  and  cai'bonate  of  ammonium, 
six  drachms,  are  rubbed  together  in  a  glass  mortar  until  efl'ervescence 
ceases;  the  ammoniated  copper  is  wrapped  in  bibulous  paper,  and 
dried  with  a  gentle  heat.  When  thus  rubbed  together,  these  salts 
give  out  part  of  their  water  of  crystallization,  by  which  the  mix- 
ture becomes  moist,  and,  at  the  same  time,  a  portion  of  the  carbonic 
acid  of  the  sesquicarbonate  escapes,  producing  effervescence,  and 
the  compound  assumes  a  deep  azure  bliie  color;  it  should  be  kept  in 
a  well-stopped  bottle. 

Its  composition,  as  thus  prepared,  may  be  stated  as  above,  with 
a  variable  excess  of  carbonate  of  an)monium.  A  salt  of  the  above 
composition  is  obtained  in  beautiful  blue  crystals  from  a  solution 
of  sulphate  of  copper,  precipitated  and  redissolved  by  ammonia;  if 
alcohol  is  poured  over  the  surface  and  set  aside  the  water  is  gradu- 
ally abstracted  by  the  alcohol  and  the  salt  crystallizes. 

It  may  be  considered  pure  if  it  has  the  proper  color,  and  dissolves 
in  twice  its  weight  of  water  without  residue. 

Ammoniated  copper  is  regarded  as  a  tonic  and  antispasmodic. 
It  is  occasionally  prescribed  Vn  combination  with  assafoctida  in  pill. 
Dose,  \  gr.  repeated. 
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Cupri  Subacetas.  {JErugo.  Impure  Subacetate  of  Copper.  Verdigris.) 

Ma-cle  by  exposing  copper  plates  to  the  action  of  the  fermenting 
refuse  of  the  wine-press,  or  to  pyroligneous  acid,  when  this  salt 
forms  on  the  surface. 

It  is  obtained  in  powder,  or  amorphous  masses,  or  consisting  of 
very  minute  crystals,  of  variable  color,  with  a  peculiar  metallic 
odor,  and  styptic  metallic  taste;  it  is  resolved  by  water  into  a  solu- 
ble neutral  acetate,  and  insoluble  tris-acetate;  when  treated  with 
sulphuric  acid  it  gives  oflt"  acetic  acid  fumes;  from  the  solution, 
ammonia  precipitates  the  oxide,  but  redissolves  it  when  in  excess. 

Verdigris,  as  it  occurs  in  commerce,  is  of  variable  composition 
and  shade  of  color.  The  light  green  appears  to  be  a  mixture  of 
various  basic  salts,  while  that  of  a  greenish-blue  color  has  the  com- 
position Cu,02Ac  +  GH^O  (Berzelius).  It  is  used  exclusively  in  the 
shape  of  ointment. 

Verdigris  ought  to  be  nearly  soluble  in  dilute  acetic  acid,  and 
the  solution,  if  precipitated  by  ammonia,  must  be  wholly  taken  up 
by  the  excess  of  it. 

Cupri  Acetas.    Cu2Ac.    {Neutral  Acetate  of  Coj^per.) 

The  neutral  acetate  is  prepared  by  dissolving  the  above  in  dilute 
acetic  acid  and  evaporating  to  crystallization.  It  is  met  with  in 
commerce  under  the  name  of  distilled  verdigris,  and  occurs  in  dark 
green  ci'ystals,  soluble  in  .5  jDarts  of  boiling  water.  Rademacher 
uses  a  tincture  of  this  salt  prepared  by  double  decomposition  fi-om 
3  ounces  sulphate  of  copper,  and  8f  ounces  acetate  of  lead,  to  30 
ounces  (weight)  diluted  alcohol.    But  it  is  scarcely  ever  prescribed. 

Cuprum  Aluminatmn.  {Lapis  Divinus.  Lapis  Ophthalmicus  St.  Yves) 

The  European  Pharmacopoeias  have  a  prepai'ation  under  this  name 
and  synonyms,  and  the  Prussian  Pharmacop)oeia  directs  sulphate  of 
copper,  nitrate  of  potassium,  and  alum,  of  each  two  ounces,  to  be 
fused  by  a  moderate  heat  in  a  copper  or  earthen  vessel,  and  after 
mixing  in  one  drachm  powdered  camphor,  the  mass  is  poured  out 
upon  a  cold  slab  and  kept  in  well-stoppered  bottles.  It  is  used 
externally,  frequently  in  solution  as  an  astringent  eye-wash. 

ZmcuM.  Zn=65.  (Zinc.) 

This  metal  occurs  in  nature  in  two  principal  forms:  as  a  sul- 
phuret,  blende,  and  as  a  carbonate  or  silicate,  calamine,  from  which 
the  metal  is  extracted,  by  distilling  them  with  carbonaceous  matters. 
The  purest  zinc  found  in  commerce  is  that  produced  in  Bethlehem, 
Pennsylvania,  from  the  native  ore,  found  in  great  abundance  in 
that  vicinity. 

It  is  a  bluish-white  cryRtalline  metal,  soluble  in  dilute  hydro- 
chloric and  sulphuric  acids,  with  evolution  of  hydrogen,  also  in 
nitric  acid;  melted  and  dropped  into  water,  it  constitutes  gran- 
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ulated  zinc.  It  is  used  in  pharmacy  for  the  preparation  of  the  sul- 
phate, acetate,  and  chloride,  which  are  officinal,  and  other  salts. 

From  its  salts,  oxide  of  zinc  is  precipitated  by  alkalies  and  their 
carbonates,  white,  soluble  in  an  excess  of  alkali.  Sulphuretted 
hydrogen,  from  neutral  or  alkaline  solutions,  white.  Sulphuret  of 
ammonium,  white;  the  last  two  are  insoluble  in  alkalies,  soluble  in 
acids.    Ferrocyanide  of  potassium,  white,  insoluble  in  dilute  IICl. 

Preparations  op  Zinc. 

Calamina.    Native,  impure  carbonate  of  zinc.    A  gray,  coarse  powder. 

Tuiia.    A  product  of  smelting  lead  ores  containing  zinc.    Slate  colored. 

Ziiici  sulphas,  ZnSO^-|-  THjO.    Small,  ■white,  efiBorescent  crystals.    Emetic,  gr.  x. 

Zinci  carbonas  prsscipitata,  ZnCOg,2ZnHj,02  (?)  A  pure  white,  very  liglit  powder. 

Zinci  oxidum,  ZnO.    A  pure  white  powder,  not  effervescing  with  acids. 

Zinci  acetas,  Zn2Ac-f-  2H2O.    Micaceous,  freely  soluble  crystals. 

Zinci  chloriduin,  ZnClj.    White,  translucent  plates  or  masses.    Very  deliquescent. 

Zinci  cyanidum,  ZnCy2.    White  powder,  insoluble,  poisonous.    Gr.  ^  to  j. 

Zinci  fcrrocyanidum,  Zn^FeCyg. 

Zinci  iodidum,  Znl^.    White,  deliquescent,  caustic. 

Zinci  laclas,  Zn2L-l-  6H2O.    White,  styptic  crystals  or  plates. 
Zinci  phosphidum,  ZiijPj. 

Zinci  Talerianas,  ZnVa.    White,  pearly  scales,  soluble  in  alcohol.    Dose,  gr.  j  to  ij. 

Calamina.    {Calamine.    Native  Im-pure  Carbonate  of  Zinc.') 

This  mineral  is  found  abundantly  in  Germany,  England,  and  the 
United  States.  It  is,  however,  as  recently  procured,  very  impure, 
and  seldom  contains  a  considerable  proportion  of  carbonate  of  zinc. 
For  use,  it  must  be  brought  to  the  condition  of  an  impalpable 
powder,  when  it  constitutes  calamina  frcBparata  (of  the  former 
Pho.rmacopceias). 

It  is  in  the  form  of  a  pinkish  or  gray  powder,  of  an  earthy  ap- 
pearance. It  should  be  almost  entirely  soluble  in  sulphuric  acid, 
and  the  precipitate  thrown  down  by  ammonia  and  potassa  should 
be  redissolved  by  these  reagents.  The  calcination  of  calamine 
drives  off  a  quantity  of  COj  and  water,  so  that  little  remains  except 
oxide  of  zinc  and  earthy  impurities.  The  precipitated  carbonate 
or  oxide  of  zinc  maybe  substituted  with  advantage. 

It  is  only  used  externally  as  a  dusting  powder  and  exsiccant,  or 
in  the  form  of  cerate  as  a  mild  astringent. 

Tutia.    {Impure  Oxide  of  Zinc.  Tatty.) 

This  oxide  is  formed  during  the  smelting  of  lead  ores  containing 
zinc*  it  is,  as  I  have  seen  it,  usually  in  little  nodules,  like  those  of 
prepared  chalk,  of  a  bluish  or  slate  color.  It  is  said  to  be  much 
adulterated,  some  specimens  factitious,  and  is  very  properly  re- 
placed by  the  officinal  oxide  of  zinc. 

Zinci  Sulphas.    ZnSO,  + 7Hp=287.    {Sulphate  of  Zinc.  White 

Vitriol.) 

Prepared  by  dissolving  zinc  in  dilute  sulphuric  acid,  evaporating, 
and  crystallizing.    Water  is  decomposed  in  the  presence  of  the  acid 
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and  metal,  hydrogen  is  liberated,  the  zinc  oxidized,  and  the  oxide 
formed  combines  with  the  sulphuric  acid. 

A  cheaper  process  lately  practised  in  the  U.  S.  A.  Laboratory 
consists  in  dissolving  zinc  white,  a  nearly  pure  oxide  of  zinc,  in 
dilute  sulphuric  acid  and  crystallizing. 

Usually  in  small,  four-sided  colorless  prisms  of  the  same  form  as 
sulphate  of  magnesia,  possessing  a  disagreeable,  metallic,  styptic 
taste,  soluble  in  2|-  times  their  weight  of  water,  insoluble  in  alcohol, 
slightly  efflorescent,  precipitated,  and  again  redissolved  by  am- 
monia. When  heated,  it  dissolves  in  its  water  of  crystallization, 
and  by  prolonged  ignition,  the  acid  is  all  expelled,  and  oxide  of 
zinc  is  left.  Six  equivalents  of  water  are  expelled  at  212°  F.,  one 
equivalent  remaining  as  constitutional  water.  A  hydrate  contain- 
ing only  2  equivalents  of  water  is  precipitated  as  a  white  powder, 
when  a  concentrated  solution  of  sulphate  of  zinc  is  mixed  with 
sulphuric  acid.  (Kuhn.) 

Iron  is  detected  by  a  bluish  precipitate  with  ferrocyanuret  of 
potassium ;  copper  by  the  dark  precipitate  with  sulphuretted  hy- 
drogen; magnesia  by  the  residue  left  on  dissolving  it  in  caustic 
potassa. 

In  small  doses  this  salt  acts  as  an  astringent  and  tonic;  in  large 
doses,  as  a  quick,  direct  emetic;  externally,  as  a  powerful  astringent. 
It  is  used  as  a  tonic  chiefly  in  diseases  affecting  the  nervous  system, 
and  when  gradually  increased,  tolerance  soon  becomes  established; 
sometimes  it  is  given  as  an  astringent  in  chronic  passive  discharges. 
As  an  emetic,  it  is  used  when  the  rapid  emptying  of  the  stomach 
is  desired  without  the  production  of  much  depression,  as  in  narcotic 
poisoning.  Externally,  in  solutions  of  different  strengths,  it  is  em- 
ployed as  a  lotion  or  injection,  in  ophthalmia,  gleet,  etc. 

Dose,  gr.  ss  to  ij  in  pill.  As  an  emetic,  gr.  x.  The  strength  of 
a  solution  for  external  employment  may  be  from  gr.  j  to  x  to  f§j 
water. 

Zinci  Carbonas  Prcecipitata.    ZnCO„2Znir202?  {Precipitated 

Carbonate  of  Zinc.) 

Solutions  of  carbonate  of  sodium  and  sulphate  of  zinc,  equal 
parts,  are  mixed  together;  and  double  decomposition  takes  place; 
sulphate  of  sodium  is  formed  in  solution,  and  carbonate  of  zinc  is 
precipitated  as  a  white  flocculent  powder,  resembling  magnesia;  it 
should  be  frequently  washed  till  the  washings  are' tasteless ;  the 
powder  is  dried  by  a  gentle  beat.  It  must  be  wholly  soluble  in 
diluted  acids ;  impurities  are  then  detected  as  with  oxide.  Cliemists 
disagree  in  regard  to  its  composition;  that  stated  above  agrees  with 
some  of  the  best  authorities. 

Uses  same  as  those  of  calamine.  In  the  form  of  the  officinal 
cerate,  it  is  much  used  as  a  dressing  for  burns. 

Zinci  Oxidum.    ZnO=81.    {Oxide  of  Zinc.    Flowers  of  Zinc.) 

This  is  made  by  exposing  the  precipitated  carbonate  to  a  low 
red  heat,  by  which  COj  is  driven  off,  and  the  residue  is  the  oxide 
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of  zinc,  or  by  the  combustion  of  the  n:ietal  in  a  stoneware  crucible, 
collecting  tbe  oxide  as  it  ascends,  or  a  hydrate  may  be  obtained 
by  precipitating  a  soluble  salt  with  a  caustic  alkali. 

In  the  solution  in  nitric  acid,  the  following  impurities  may  be 
detected: — 

Lead  or  copper,  by  a  black  precipitate  with  sulphuretted  hydro- 
gen; cadmium,  ±in,  antimony,  or  arsenic  by  a  yellowish  precipitate 
by  the  same  reagent;  earthy  oxides,  by  the  white  precipitate  with 
carbonate  of  ammonium,  insoluble  in  an  excess  of  the  precipitant; 
sulphuric  and  muriatic  acids,  by  barium  and  silver  salts;  iron,  by 
a  bluish  precipitate  with  ferrocyauide  of  potassium. 

It  is  a  white  or  yellowish-white  powder,  becoming  yellow  at  a 
high  heat,  and  recovering  its  whiteness  on  cooling,  without  odor  or 
taste;  insoluble  in  water,  but  soluble  in  diluted'hydrochloric  and 
other  acids  without  effervescence,  and  in  ammonia  and  potassa. 

Oxide  of  zinc  is  a  tonic,  especially  to  the  nervous  system ;  also 
somewhat  astringent;  used  in  chorea,  epilepsy,  and  neuralgia. 
Locally,  it  is  slightly  astringent  and  desiccant,  and  constitutes  an 
excellent  application  to  excoriated  surfaces,  and  to  chapped  or 
cracked  nipples.    An  ointment  of  oxide  of  zinc  is  officinal. 

Zinci  Acetas.    Zn2Ac  +  2H20=219.    {Acetate  of  Zinc.) 

It  may  be  procured  in  either  of  the  following  ways :  1.  Hy  dis- 
solving oxide  of  zinc  in  acetic  acid,  and  crystallizing  the  saturated 
solution.  2.  By  double  decomposition  between  a  solution  of  sul- 
phate of  zinc  and  a  solution  of  acetate  of  lead.  3.  The  officinal 
process,  granulated  zinc  six,  is  added  to  a  solution  of  oxij  of  acetate 
of  lead,  in  water  Oiij,  and  agitated  occasionally  till  no  precipitate 
is  formed  on  the  addition  of  iodide  of  potassium.  The  familiar 
experiment  of  forming  the  "  zinc,"  or  lead-tree,  leaves  this  salt  in 
solution.  In  concentrating  the  solution  to  one-fifth  its  bulk,  pre- 
viously to  crystallizing,  a  little  of  the  acetic  acid  is  apt  to  be  dissi- 
pated, and  should  be  replaced  by  dropping  in  a  small  excess  of  the 
acid. 

Should  the  crystals  be  discolored  they  should  be  dissolved,  the 
solution  heated  to  ebullition,  and  successive  portions  of  freshly 
precipitated  carbonate  of  zinc  dropped  in  until  the  liquid  filters 
colorless;  it  may  then  be  acidulated  with  acetic  acid  and  again  set 
aside  to  crystallize. 

When  carefully  crystallized,  it  is  in  the  form  of  very  handsome 
pearly  or  silky  hexagonal  crystals,  which  effloresce  in  a  dry  air. 
As  found  in  commerce,  it  is  sometimes  in  white  micaceous  scales; 
very  soluble  in  water,  moderately  soluble  in  alcohol,  and  has  au 
astringent  metallic  taste.  Wheii  heated,  it  fuses  and  gives  out  au 
inflanmiable  vapor,  having  the  odor  of  acetic  acid;  the  mineral 
acids  decompose  it  with  the  liberation  of  acetic  acid  vapors. 

It  is  used  as  a  topical  remedy,  in  tbe  form  of  collyrium,  in  oph- 
thalmia,  and  as  an  injection  in  gonorrhoea,  gleet,  leucorrhoea,  etc. 
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Liquor  Zinei  Chloridum.  ZnCl2=136.  {Solution  of  Chloride  of  Zinc. 

Butler  of  Zinc.) 

Take  of  Zinc,  in  small  pieces,  six  troyounces. 
Nitric  acid  (sp.  gr.  1.42), 

Precipitated  carbonate  of  zinc,  each,  one  hundred  and  sixty  grains. 
Muriatic  acid, 

Water,  each,  a  sufficient  quantity. 

To  the  zinc,  in  a  glass  or  porcelain  vessel,  add  gradually  suffi- 
cient muriatic  acid  to  dissolve  it;  then  strain,  add  the  nitric  acid, 
and  evaporate  to  dryness.  Dissolve  the  dry  mass  in  water,  add  the 
precipitated  carbonate  of  zinc,  and  agitate  the  mixture  occasionally 
during  twenty-four  hours,  then  lilter  through  paper,  adding  enougli 
distilled  water  through  the  filter  to  make  the  liquid  measure  a  pint. 

This  beautiful  preparation  is  well  prepared  by  the  above  process 
of  the  Pharmacopoeia.  The  chloride  of  zinc  being  first  formed  by 
the  action  of  the  muriatic  acid  on  the  metal,  the  next  step  is  to 
separate  the  iron  derived  from  the  muriatic  acid  and  from  the 
zinc;  this  is  done  by  the  use  of  nitric  acid,  which  peroxidizes  the 
iron,  and,  on  evaporation  to  dryness,  dissolving,  treating  with  pre- 
cipitated carbonate  of  zinc,  and  filtering,  the  peroxide  is  left  behind. 

Zinci  Chloridum,  U.  S.  P. 
Take  of  Solution  of  chloride  of  zinc,  a  convenient  quantity. 

Evaporate  the  solution  to  dryness  in  an  evaporating  dish,  fuse 
the  dry  mass,  pour  the  liquid  on  a  flat  stone,  and  when  it  has  con- 
gealed break  the  mass  into  pieces,  and  keep  the  fragments  in  a  well- 
stopped  bottle, 

A  white  deliquescent  salt,  wholly  soluble  in  water,  alcohol,  and 
ether.  Its  aqueous  solution  yields,  with  nitrate  of  silver,-  a  white 
precipitate,  insoluble  in  nitric  acid.  It  forms  white  precipitates 
with  ferrocyanide  of  potassium  and  hydrosulphate  of  ammonium. 

The  final  concentration  of  the  liquid  requires  care,  as,  by  pushing 
the  heat  too  far,  the  chloride  is  decomposed,  and  contains  a  portion 
of  insoluble  subchloride  or  oxide;  on  the  other  hand,  care  must  be 
taken  to  free  it  entirely  of  water,  otherwise  it  will  not  harden  into 
solid  and  dry  masses.  The  proper  point  is  ascertained  by  dipping 
into  it  a  glass  rod,  on  which  it  should  thicken  into  a  hard,  dry  con- 
dition. The  mass,  in  its  fused  condition,  is  poured  on  to  a  dry 
marble  slab,  and,  when  nearly  cool,  is  broken  into  fragments, 
and  put  immediately  into  dry  salt-mouth  bottles,  usually  of  sj 
capacity, 

_  A  mixture  of  chloride,  with  a  sufficient  quantity  of  oxide  of 
zinc,  forms  a  good  filling  for  teeth,  becoming  very  hard  by  time. 

It  is  used  as  a  powerful  escharotic,  and  as  a  remedy  for  tooth- 
ache. In  solution,  it  is  an  antiseptic,  especially  adapted  to  dissect- 
ing-room purposes;  it  is  convenient  to  employ  a  sohition  of  zinc  in 
muriatic  acid,  without  either  purifying  or  concentrating  it. 

The  following  solution  is  a  good  antiseptic  for  this  purpose: — 
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Take  of  Zinc  ft)  iv. 

Ilydrocliloric  acid  ft  iv  oi*  q.  s. 

Water  9  quarts. 

Dissolve,  cavoiding  excess  of  ncid.  The  solution  contains  about 
one  part  of  chloride  of  zinc  in  twelve. 

Zinci  Cyanidum.    ZnCy2  =  119,    {Cyanuret  of  Zinc.) 

Prepared  by  double  decomposition  between  solutions  of  cj^anide 
of  potassium  and  sulphate  of  zinc,  or  by  conducting  gaseous  hy- 
drocyanic acid  into  a  solution  of  acetate  of  zinc.  The  latter  is  the 
better  process. 

It  is  a  brilliant  white  powder,  insoluble  in  water,  soluble  in 
dilute  mineral  acids  ;  it  is  tasteless  and  inodorous,  but,  when  tritu- 
rated, the  odor  of  prussic  acid  is  given  off. 

It  combines  the  properties  of  hydrocyanic  acid  with  those  of 
zinc,  and  has  been  used  in  epilepsy,  chorea,  and  similar  diseases,  in 
doses  of  one-half  to  one  grain. 

It  is  wholly  soluble  in  muriatic  acid,  precipitated  white  by  car- 
bonate of  ammonium,  dissolved  again  in  an  excess ;  and  in  this 
solution  no  precipitate  is  caused  by  phosphate  of  sodium  ;  a  white 
precipitate  by  sulphuret  of  hydrogen. 

Zinci  Ferrocyanidiim.    {Ferrocyanuret  of  Zinc.  Zn^FeCyg.) 

This  salt  has  sometimes  been  mistaken  for  the  cyanide  of  zinc, 
and  care  is  necessary  to  distinguish  them,  as  the  cyanide  is  poison- 
ous in  the  medicinal  doses  of  the  ferrocyanide.  This  is  prepared 
by  precipitating  sulphate  of  zinc  by  ferrocyanide  of  potassium. 

It  is  a  white  powder,  similar  in  appearance  to  the  former  but 
little  soluble  in  boiling  muriatic  acid.  It  has  been  used  in  similar 
complaints  in  doses  of  two  grains  and  more. 

It  may  be  considered  pure  if  it  is  of  a  purely  white  color,  and 
yields  nothing  to  cold  muriatic  acid. 

Zinci  lodidum.    Znl^  =  319. 

Two  parts  iodine,  one  part  zinc,  and  four  parts  water,  are  digested 
until  the  color  of  iodine  has  disappeared  ;  after  filtration,  it  is 
evaporated  until,  when  poured  upon  a  cold  slab,  it  hardens ;  a  little 
iodine  has  then  been  expelled. 

It  is  in  white,  very  deliquescent  pieces,  forming  a  turbid  solution 
with  water  and  alcohol.  It  should  be  wholly  soluble  in  carbonate 
of  ammonium. 

It  is  caustic  and  poisonous,  and  used  only  topically  in  aqueous 
solution,  or  in  ointments,  containing  gr.  xv  to  xxx  to  the  ounce. 

Zinci  Lactas.    Zn2L  -f  611^0  =  351.    {Lactate  of  Zinc.) 

The  lactate  is  prepared  by  dissolving  carbonate  of  zinc  in  lactic 
acid,  or  by  double  decomposition  between  hot  concentrated  solu- 
tions of  lactate  of  potassium  or  calcium  and  chloride  of  zmc. 

It  crystallizes  in  four-sided  prisms,  of  an  acid  reaction,  and  a 
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sour  styptic  taste  ;  they  require  58  parts  of  cold  water  for  solution, 
and  are  nearly  soluble  in  alcohol. 

It  is  used  in  epilej)sy  in  doses  of  two  grains  three  times  a  day, 
gradually  increasing  the  dose. 

Zinci  Phosphidum.    ZujPj  =  257. 

This  is  to  be  prepared,  according  to  Proust,  by  passing  a  mixture 
of  phosphide  of  hydrogen  and  nitrogen  through  a  porcelain  tube, 
heated  to  redness,  containing  a  porcelain  tray  upon  which  is  placed 
metallic  zinc.  The  nitrogen  is  obtained  by  heating  a  mixture  of 
chloride  of  ammonium  and  nitrate  of  j^otassium,  and  the  phos- 
phide of  hydrogen  from  phosphide  of  calcium  and  muriatic  acid. 
It  is  spongy  or  crystalline,  with  vitreous  fracture,  easily  pulveri- 
zable,  and  gives  off  phosphide  of  hydrogen  by  contact  with  acids. 
The  nitrogen  counteracts  the  inflammability  of  the  phosphide  of 
hydi'ogen  in  the  process. 

Zinci  Valerianas.    ZnYa  =  166.    ( Valerianate  of  Zinc.) 

Prepared  by  decomposing  two  troyounces  and  seven  drachms  of 
sulphate  of  zinc  with  two  and  a  half  troyounces  of  valerianate  of 
sodium  in  solution  at  212°  F.  On  evaporation,  crystals  of  the 
valerianate  collect  on  the  surface,  and  are  skimmed  off',  washed 
with  cold  water  to  sejDarate  adhering  sulphate  of  sodium,  and  dried; 
a  second  evaporation  secures  a  second  crop  of  crystals. 

The  salt  is  in  pearly  scales  with  a  faint  valerian  odor,- astringent 
metallic  taste;  soluble  in  160  parts  of  water,  and  in  60  of  alcohol 
of  sp.  gr.  .833.  Its  solutions  have  an  acid  reaction,  and  become 
turbid  when  heated  and  clear  again  on  cooling.  When  the  salt  is 
distilled  with  sulphuric  acid,  the  distillate  added  to  a  concentrated 
solution  of  acetate  of  copper  does  not  disturb  its  transparency. 

It  is  a  good  deal  prescribed,  perhaps  as  much  so  as  any  other  salt 
of  valerianic  acid,  being  adapted  to  a  variety  of  nervous  affections. 
Dose,  gr.  j  to  ij  in  pill,  repeated  at  intervals. 

Cadmium.    Cd  =  112. 

Cad  mium  is  a  rare  metal  which  usually  accompanies  the  zinc 
ores;  it  was  discovered  in  1817  as  an  impurity  in  medicinal  prepa- 
rations of  zinc.  It  has  a  white  tin  color,  a  high  metallic  lustre,  is 
very  malleable,  and  oxidizes  slowly  in  the  air;  its  specific  gravity 
is  8.6.  Its  salts  are  isomorphous  with  the  corresponding  salts  of 
zinc.    Its  compound  with  oxygen  is  oxide  of  cadmium,  CdO=128. 

Tests  for  Oxide  of  Cadmium. — Sulphuretted  hydrogen  and  sul- 
phuret  of  ammonium  cause  a  bright  yellow  precipitate,  insoluble" 
in  an  excess  ;  ammonia  a  white  precipitate,  easily  soluble  in  excess; 
potassa  and  the  alkaline  carbonates  a  white  insoluble  precipitate ; 
zinc  precipitates  the  metal.  The  compounds  of  cadmium  when 
mixed  with  oxalate  of  potassium  and  exposed  to  the  inner  flame 
of  the  blowpipe,  produce  a  brownish-yellow  iucrustatiou  without 
any  metallic  globules. 
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Preparations  of  Cadmium. 

Cftdmii  sulphas,  CdSO^  +  ^HjO.   Colorless  crystals,  soluble  in  water, 
'  Cadmii  iodidum,  Cdlj.   Soluble  in  alcohol  and  water. 

Sulphate  of  Cadmium..    CdSOj+ 41120=280. 

The  metal  cadmium  is  dissolved  in  nitric  acid  diluted  with  an 
equal  bulk  of  water,  by  the  aid  of  heat;  carbonate  of  sodium  is  then 
added  (three  parts  to  two  of  the  ISTO^  used),  which  preciijitates  the 
carbonate  of  cadmium;  this  is  washed  until  the  water  passes  taste- 
less, and  dissolved  in  sulphuric  acid  diluted  with  water;  it  is  then 
evaporated  and  set  aside  to  crystallize. 

Sulphate  of  cadmium  is  in  colorless,  prismatic  crystals,  efflorescent 
in  the  air,  and  very  soluble  in  water.  Its  solution,  even  when 
rendered  decidedly  acid,  yields,  on  the  addition  of  hydrosulphate 
of  ammonium,  a  yellow  precipitate,  insoluble  in  an  excess  of  the 
precipitant. 

It  is  used  almost  exclusively  in  nervous  and  inflammatory  diseases 
of  the  eye  and  ear,  in  solutions  containing  a  grain  to  an  ounce  or 
two  of  rose-water,  or  in  ointments,  about  five  grains  to  a  drachm 
of  ointment ;  for  injections  to  the  ear,  somewhat  stronger. 

Iodide  of  Cadmium.    Cdl2=  366. 

This  salt  has  been  proposed  as  a  substitute  for  iodide  of  lead, 
the  intense  yellow  color  of  which  is  sometimes  objectionable,  as 
liable  to  discolor  the  skin.  It  is  prepared  by  dissolving  iodine  with 
granulated  cadmium  under  water,  and  evaporating  the  solution, 
when  the  salt  crystallizes  in  colorless  six-sided  tabular  crystals, 
soluble  in  alcohol  and  water,  and  fusible  ou  the  application  of  heat. 
It  is  extensively  used  in  photography. 

C.  L.  Heinitsh,  of  Lancaster,  proposes  an  ointment  containing  9j 
of  the  salt  to  Ij  of  lard,  perfumed  with  oil  of  neroli.  He  triturates 
the  iodide  with  20  drops  of  ether  till  in  fine  powder,  then  mixes 
with  the  lard. 

l*I"iCKEL.  ]Sri=58. 

This  is  a  metal  obtained  from  an  ore  of  arsenic  found  in  West- 
phalia. It  is  fixed  in  the  fire,  and  is  hence  left  behind  after  the 
distillation  of  arsenic,  and  when  purified  is  found  in  commerce  as  a 
white,  hard,  malleable  magnetic  metal,  capable  of  receiving  a  lustre 
rivalling,  silver,  sp.  gr,  8.82;  it  is  not  oxidized  by  the  air,  and  is 
little  attacked  by  acids,  except  in  the  presence  of  nitric  acid,  which 
dissolves  it  freely;  it  forms  two  oxides,  a  proto  and  sesquioxide, 
the  medicinal  sulphate  being  a  salt  of  the  protoxide;  the  protosalts 
are  all  of  a  green  color. 

Nickel  is  recognized  by  the  following  tests:  Caustic  alkalies  give 
a  pale  apple-green  precipitate,  insoluble  in  excess,  but  soluble  in 
solution  of  carbonate  of  ammonium,  yielding  a  greenish-blue  liquid. 
Ammonia  gives  a  similar  precipitate,  soluble  in  excess,  and  yielding 
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a  deep  purplisli-blue  solution.  Ferrocyanicle  of  potassium  gives  a 
(vi-eeuisli-wliite  prcciintate.  Suljiliurettod  lij-drogen  occasions  no 
change  in  solutions  of  nickel  containing  free  mineral  acids,  but  iu 
alkaline  solutions  gives  a  black  ^Drecipitate. 

Niccoli  Sulphas.    {Sulphate  of  Nickel    l^iSO,  +  7H,0=  280.) 

This  salt  is  formed  by  dissolving  carbonate  or  oxide  of  nickel  in 
dilate  sulphuric  acid,  and  gently  concentrating  by  evaporation  so 
that  crystals  may  form. 

It  is  in  emerald-green  prismatic  crystals,  efflorescent,  soluble  in  3 
parts  of  cold  water,  insoluble  in  alcohol  and  ether.  It  has  a  sweet, 
astringent  taste,  composition  JSTi.SO^-f  7Aq;  cxystallized  at  a  higher 
temperature  it  contains  only  6Aq. 

This  salt  is  used  as  a  tonic.  Prof.  Simpson  employed  it  success- 
fully in  a  case  of  obstinate  periodic  headache.  The  dose  is  from  |- 
grain  to  1  grain,  three  times  a  day,  given  in  the  form  of  pill  or 
simple  solution. 

Cobalt.  Co=60. 

This  metal  is  found,  like  the  foregoing,  in  ores  of  arsenic,  and 
the  crude  mineral,  sold  as  fly-stone  bj^  druggists,  appears  to  be  an 
ore  containing  cobalt  and  arsenic.  The  metal  itself  is  white,  brittle, 
strongly  magnetic,  unchanged  in  the  air,  feebly  acted  on  by  dilute 
hydrochloric  and  sulphuric  acids. 

Solutions  of  the  salts  of  cobalt  are  known  as  follows:  Solution  of 
ammonia  gives  a  blue  precipitate,  sliglitly  soluble  in  excess,  with  a 
brownish-red  color.  Solution  of  potassa  a  blue  precipitate,  turning 
to  violet  and  red  when  the  liquor  is  heated.  Sulphuretted  h^'drogen 
produces  no  change  in  acid  solutions,  but  with  ammonia  gives  a 
black  precipitate.  Melted  with  borax  before  the  blowpip(J,  it  gives 
a  bead  of  magnificent  blue  color. 

Protoxide  of  Cobalt.  CoO=76. 

This  is  the  only  compound  used  in  medicine;  it  is  a  powder  of 
an  ash-gray  color,  and  has  been  employed  as  a  remedy  in  rheuma- 
tism. It  is  formed  by  precipitation  from  the  nitrate  or  chloride 
with  carbonate  of  sodium,  washing  and  igniting.  Its  chief  use  is 
in  forming  beautiful  blue  colors  in  glass,  enamels,  etc.  Its  dose  as 
an  emetic  is  10  grains,  as  an  alterative  much  less. 
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CHAPTER  VIII. 

ON  LEAD,  SILVER,  BISMUTH. 

Plumbum.    Pb=207.  (Lead.) 

Metallic  lead  is  not  used  in  medicine,  nor  is  it  officinal  for  use 
in  preparing  any  of  its  salts.  It  is  abundantly  diffused  in  the  form 
of  galena,  a  native  sulpliuret,  which  is  extensively  worked  in  this 
country  for  the  production  of  the  metal.  Exposed  for  a  long  time 
to  its  influence,  individuals  exhibit  symptoms  of  slow  poisoning, 
called  lead  colic.    In  over-doses  its  salts  are  poisons. 

Lead  is  a  soft  bluish-colored  metal,  very  malleable  and  fusible; 
its  properties  are  familiar  to  most.  It  forms  five  oxides,  of  which 
the  one  most  important  in  a  pharmaceutical  point  of  view  is  the 
protoxide. 

The  lead  salts  show  the  following  reactions: — 

A  brown  or  black  precipitate  by  sulphuretted  hydrogen  and  sul- 
pliuret of  ammonium;  a  white  precipitate  by  muriatic  acid  and 
soluble  chlorides,  soluble  in  much  water;  a  yellow  precipitate  by 
iodide  of  potassium,  soluble  in  boiling  solutions  of  alkaline  chlo- 
rides and  iodides;  a  yellow  precipitate  by  chromate  of  potassium, 
scarcely  soluble  in  dilute  nitric  acid ;  a  gray  metallic  precipitate  by 
tin  and  zinc;  a  white  precipitate  by  ferrocyanuret  of  potassium. 

Preparations  op  Lead. 

Plumbi  oxidum  (litharge),  PbO.    Yellow  or  reddish  flakes  or  powder. 
Emplastrum  plumbi.    See  fixed  oils,  also  plasters. 
Plumbi  oxidum  rubrum,  PbgO^.    Red  lead.    Bright  red  powder. 
Plumbi  acetas,  Pb2Ac-f-  SEfi.    Matted,  acicular  crystals,  whitish  by  efflorescence. 
Liquor  plumbi  Bubacetatis,  PbjOAc  ia  Aq.   A  clear  heavy  liquid,  depositing  white  car- 
bonate. 

Liquor  plumbi  subacet.  dilutus.    fSiij  liq.  plumb,  subacet.  to  Oj. 
Plumbi  carbouas  2(PbC03)  +  Pb2H0  ?    A  heavy,  white,  opaque  powder. 
Plumbi  nitriis,  Pb2N03.    Wliite  crystals,  soluble  in  water,  disinfectant. 
Plumbi  iodidum,  Pblg.    A  bright  yellow  amorphous  powder,  used  in  ointment. 
Plumbi  chloridum,  PbClj.    Flat  needle-shaped  crystals,  used  externally. 
Plumbi  tannas  (cataplasma  ad  decubitum). 

Flumbi  Oxidum  Semivitreum.    PbO  =  223.    {Semivitrified  Oxide  of 

Lead.  Litharge.) 

This,  which  is  a  common  variety  of  protoxide  of  lead  (PbO),  is 
generally  obtained  as  a  secondary  product  in  the  cupellation  of 
argentiferous  galenas,  when  the  oxide  becomes  fused  or  semivitri- 
fied,  and  is  driven  off  in  hard  particles  of  a  scaly  texture.  Eughsli 
litharge  is  the  best. 
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It  is  in  the  form  of  small  red  or  orange-red  scales,  devoid  of  smell 
or  taste ;  soluble,  or  almost  entirely  so,  in  dilute  nitric  acid.  It  is 
occasionally  contaminated  with  iron  and  copper,  and  contains  a 
little  carbonic  acid.  If  carbonate  of  lead  is  present,  effervescence 
takes  place  with  dilute  nitric  acid  ;  this  solution  has  a  green  color 
if  copper,  and  a  yellow  or  brownish  color  if  iron  is  present. 

It  is  chiefly  used  for  its  effect  on  fixed  oils,  with  which  it  com- 
bines, and  hence  occasions  paint,  to  which  it  is  added,  to  dry  and 
harden  rapidly.    {See  Emplastrum  Plumbi.) 

Plimbi  Oxidum  Riibrum.    Vh.p^^Q^^.    {Red  Lead.  Minium.) 

The  yellow  protoxide  of  lead,  which  is  commercially  known  by 
the  name  of  massicot,  and  which,  differs  from  litharge  in  its  mode 
of  preparation  and  properties,  though  similar  in  composition,  is  in- 
troduced into  a  reverberatory  furnace,  there  calcined  for  48  hours, 
heated  to  redness,  and  allowed  to  cool  slowly.  Or  the  hot  massicot 
is  cooled  by  being  sprinkled  with  water,  and  after  levigation  heated 
in  closed  tin  boxes  to  redness  ;  the  slower  the  product  is  allowed  to 
cool,  the  finer  will  be  the  color. 

It  is  a  heavy  scaly  powder  of  a  bright  red  color,  which  appears 
yellow  when  rubbed  upon  paper.  Before  the  blowpipe  upon  char- 
coal it  is  wholly  reduced  to  the  metallic  state ;  exposed  to  the  light 
it  is  blackened  somewhat,  by  being  partiall}''  reduced. 

Its  chief  us^  is  as  a  red  paint ;  it  enters  into  the  composition  of 
a  few  ancient  plasters.    {See  Emplastra.) 

Plumbi  Acetas.    Pb2Ac  +  3Aq=  825.    {Saccharum  Saturni. 

Sugar  of  Lead.) 

Made  by  dissolving  litharge  in  acetic  acid,  evaporating  the  solu- 
tion, and  crystallizing;  also  by  the  direct  action  of  vinegar  upon 
sheets  of  lead  partially  exposed  to  the  air,  so  as  to  become  oxidized, 
when,  the  oxide  being  dissolved  in  the  acid,  the  salt  may  be  obtained 
in  spongy  masses  composed  of  interlaced  acicular  crystals,  possess- 
ing an  acetic  odor  and  a  sweet  metallic  taste;  exposed  to  the  air  it 
eftloresces  slightly,  is  soluble  in  twice  its  weight  of  cold  water,  and 
less  of  boiling  water,  communicating  a  turbidness  to  the  solution 
from  taking  up  CO^,  which  water  generally  holds ;  this  turbidness 
may  be  removed  by  the  addition  of  a  little  acetic  acid  or  vinegar. 

It  is  precipitated  as  a  white  carbonate  by  carbonate  of  sodium ; 
a  yellow  iodide  by  iodide  of  potassium,  and  a  black  sulphuret  by 
sulphuretted  hydrogen.  It  is  also  incompatible  with  all  acids,  and 
with  numerous  soluble  salts.  If  sugar  of  lead  contains  iron,  fer- 
rocyanide  of  potassium  will  cause  a  bluish  precipitate;  if  copper  is 
present,  the  precipitate  will  have  a  reddish  color. 

Sugar  of  lead  is  very  extensively  employed,  both  internally  and 
externally.  It  ranks  as  a  sedative  astringejit,  checking  morbid  dis- 
charges, diminishing  the  natural  secretions,  and  is  capable  by 
various  combinations  of  filling  a  variety  of  indications  in  disease. 
One  of  the  chief  uses  of  this  salt  is  as  an  ingredient  in  preparations 
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Ibr  the  hair  which  are  designed  to  produce  a  gradual  chanse  of 
color,  while  by  its  astriiigency,  it  promotes  the  healthy  and  in- 
creased growth  of  the  hair.  The  too  free  use  of  these  applications 
is  believed  to  have  produced  serious  cephalic  diseases.  Dose,  gr.  ss 
to  iij  in  pill,  care  being  taken  not  to  induce  its  poisonous  effects. 
Externally,  it  is  used  in  solution  from  gr.  j  to  gr.  viij  to  f.5j  as  a 
sedative,  astringent,  and  desiccant  to  inflamed  pa'rts. 

Liquor  Plumhi  Subaceiatis,  U.  S.  P.  Pb^OAc  in  Aq  =  491.  {Solution 
of  Diacetate  of  Lead.    GoularcVs  Extract.    Strong  Lead  Wcder.) 

Reduced. 

Take  of  Acetate  of  lead  gvxj  gij. 

Semi  vitrified  oxide  of  lead,  in  fine  powder     .    fixss  gixss. 
Distilled  water  Oiv  Oss. 

Boil  them  together  in  a  glass  or  porcelain  vessel  for  half  an  hour, 
occasionally  adding  distilled  water  so  as  to  preserve  the  measure, 
and  filter  through  paper;  keep  the  solution  in  closely-stopped 
bottles.  By  the  action  of  litharge  on  acetate  of  lead,  an  additional 
equivalent  of  the  oxide  enters  into  the  composition  of  the  salt, 
forming  diacetate  which  remains  in  solution,  while  a  basic  acetate 
is  separated  on  the  filter. 

This  is  one  of  the  simple  preparations,  readily  prepared,  even  by 
the  country  practitioner.  The  litharge  should  be  in  very  fine 
powder  before  commencing  the  process,  and  care  should  be  taken, 
iDy  constant  stirring,  to  prevent  its  caking,  and  the  consequent 
fracture  of  the  vessel ;  an  evaporating  dish  will  be  found  convenient, 
and  in  filtering,  a  covered  funnel  will  be  useful;  the  filter  should 
be  strengthened  by  a  small  filter  set  into  the  funnel  at  its  narrowest 
part,  in  which  the  plaited  filter  may  rest. 

Solution  of  subacetate  of  lead  is  a  clear  colorless  liquid,  sp.  gr. 
1.267,  with  an  alkaline  reaction,  and  sweet,  metallic  astringent 
taste;  agrees  with  the  acetate  in  most  of  its  properties,  except  that 
it  precipitates  arabin  and  numerous  coloring  matters  and  organic 
principles  not  precipitated  by  Pb^Ac.  It  is  remarkable  for  its  great 
af&nity  for  carbonic  acid,  which  occasions  a  precipitate  of  carbonate 
of  lead,  merely  on  exposure  to  the  air.  If  this  solution  should  be 
contaminated  with  copper,  this  metal  will  be  removed  by  im- 
mersing a  strip  of  bright  metallic  lead  in  it. 

Diluted  with  water,  it  is  applied  as  a  sedative  lotion  to  sprains, 
bruises,  etc.    {See  Ceratum,  and  Linimentum  Plumbi  Subacetatis.) 

Liquor  Plumbi  Subacetatis  Lilutus,  U.  S.  P.    {Lead  Water.) 

Take  of  Solution  of  subacetate  of  lead  fgiij. 

Distilled  water  Oj. 

Mix  them. 

The  water,  containing  carbonic  acid,  will  produce  a  precipitate  of 
carbonate  of  lead,  which  exposure  to  the  air  will  increase,  so  that 
the  preparation  is  liable  to  become  inert,  and  should  be  mixed 
when  required.  Lead- water  is  generally  regarded  as  a  very  weak 
preparation,  and  but  for  its  popular  employment  as  a  cooling  wash, 
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miii'lit  bo  made  much  stronger,  as  may  be  readily  done  by  extem- 
poraneous prescription.  The  proportion  indicated  in  the  last  edi- 
tion of  the  Pharmacoimia  is  f5iij  to  Oj;  previously  it  had  been 
f5ij  to  Oj. 

Lead- water  should  be  made  with  distilled  water  as  directed,  com- 
mon water  frequently  containing  carbonates  or  carbonic  acid,  which 
impart  a  cloudiness  as  above  mentioned;  the  habit  of  rendering  the 
solution  clear  by  means  of  acetic  acid  is  improper,  as  the  chemical 
character  of  the  solution  is  changed. 

Flwribi  Carhonas.    2(PbC0-)  -h  Pb2H0  =  775.    ( White  Lead.) 

This  important  substance,  which,  as  ground  in  oil,  is  extensively 
used  as  a  pigment,  is  obtained  by  two  methods:  1.  By  passing  a 
stream  of  COj  through  a  solution  of  subacetate  of  lead.  The  CO3 
combines  with  the  excess  of  Pb,  and  precipitates  as  Pb,C03,  while 
a  neutral  acetate  of  lead  remains  in  solution;  this  is  boiled  with  a 
fresh  addition  of  PbO,  and  again  brought  to  the  condition  of  sub- 
acetate,  and  treated  as  before  with  COg.  This  plan  is  pursued  by 
the  French  and  Swiss  manufacturers.  2.  Our  own  manufacturers 
cast  the  lead  into  thin  sheets,  which  are  then  rolled  into  cylinders, 
five  or  six  inches  in  diameter,  and  seven  or  eight  high;  each  cylin- 
der is  placed  in  an  earthen  pot,  containing  Oss  vinegar,  the  lead 
being  supported  by  projecting  pieces  from  contact  with  the  vinegar. 
Strata  of  these  pots  are  arranged  in  sheds,  with  refuse  stable  mate- 
rials, which  are  giving  off  COj,  and  have  a  certain  elevation  of 
temperature  due  to  fermentation.  At  the  end  of  six  weeks,  the 
stacks  are  unpacked,  and  the  sheet  lead  is  found  almost  entirely 
converted  into  a  flaky,  white,  friable  substance,  which  is  the  white 
lead.  This  is  separated,  and  reduced  to  fine  powder.  Carbonate 
of  lead  is  a  heavy,  opaque  substance,  in  powder  or  friable  lumps, 
insoluble  in  water,  of  a  fine  white  color,  great  opacity,  inodorous, 
and  nearly  insipid.  The  analyses  of  Mulder  and  others,  of  different 
specimens  of  white  lead,  show  that  it  contains  various  proportions 
of  carbonate,  PbCOj,  and  hydrated  oxide,  Pb2H0,  so  that  its 
comljining  proportion  is  not  uniformly  as  above. 

Carbonate  of  lead,  to  furnish  a  cheaper  paint,  is  often  mixed  with 
sulphate  of  barium,  calcium,  or  lead,  or  with  carbonate  of  calcium 
(chalk) ;  the  last  impurity  will  remain  behind  when  the  article  is 
dissolved  in  caustic  potassa;  the  former  are  all  insoluble  in  diluted 
nitric  acid,  which  readily  dissolves  the  carbonate  of  lead. 

This  is  regarded  as  the  most  poisonous  of  the  lead  salts;  it  is 
employed  externally  as  a  dusting  powder  in  excoriations  of  chil- 
dren, and  as  an  astringent  and  sedative  dressing  to  ulcers  and  in- 
flamed surfaces.    {See  Unguentum  Plumbi  Carbouatis.) 

Plumbi  Nitras.    Pb2N03  =  331 .    {Nitrate  of  Lead.) 

Litharge  is  dissolved  in  nitric  acid,  by  the  aid  of  heat;  the  liquid 
filtered,  and  set  aside  to  crystallize;  the  Pb  unites  directly  with 
the  NO4  to  form  the  nitrate,  which  is  an  anhydrous  salt,  in  beauti- 


276 


ON   LEAD,  SILVER,  BISMUTH. 


fill  white,  nearly  opaque,  octohedral  crystals,  permanent  in  the  air, 
of  a  sweet  astringent  taste,  soluble  in  water  and  alcohol. 

It  is  an  eflectual  disinfectant,  decomposing  sulphuretted  hydro- 
gen, and  the  hydrosulphurets  contained  in  putrescent  animal  fluids. 

Ledoyeii's  Disinfecting  Fluid,  which  is  greatly  esteemed  abroad, 
is  a  solution  of  this  salt  in  water  3j  to  fgj.  It  may  be  made  directly 
by  dissolving  carbonate  of  lead,  or  litharge,  in  diluted  nitric  acid, 
to  saturation,  and  will  be  found  extremely  useful  in  sick  chambers, 
where  the  alvine  discharges  are  fetid  and  infectious. 

Plumbi  Nitras  Fusa. — If  nitrate  of  lead  is  fused  at  a  tempera- 
ture not  high  enough  to  decompose  much  of  it,  it  may  be  moulded 
like  lunar  caustic,  and  applied  in  a  similar  manner. 

Plumbi  lodidmn.    Pbl2  =  461,    {Iodide  of  Lead.) 

Take  of  Nitrate  of  lead, 

Iodide  of  potassium,  each,  foiu*  troyounces. 
Distilled  Avater,  a  sufficient  quantity. 

TVith  the  aid  of  heat,  dissolve  the  nitrate  of  lead  in  Oiss,  and  the 
iodide  of  potassium  in  Oss  of  the  distilled  water,  and  mix  the 
solutions.  Allow  the  precipitate  formed  to  subside,  and  having 
poured  off  the  supernatant  liquid,  wash  it  with  distilled  water,  and 
dry  it  with  a  gentle  heat.  (Z7.  *S'.  P.) 

This  process  may  be  readily  accomplished  with  the  apparatus 
usually  pertaining  to  a  country  practitioner's  outfit;  in  fact,  it  is 
one  of  the  easiest  processes  of  the  Pharmacopoeia.  The  two  salts, 
dissolved  separately,  may  be  mixed  in  a  wide-mouth  bottle,  and 
the  precipitate  collected  in  a  plain  filter. 

Iodide  of  lead  is  a  bright  yellow,  heavy,  tasteless,  inodorous 
powder,  which  dissolves  in  1235  parts  of  cold  and  194  parts  of  boil- 
ing water,  and  in  acetic  acid  and  alcohol.  A  hot  saturated  solution 
on  cooling  deposits  the  salt  in  brilliant  golden  scales.  It  fuses 
and  sublimes  yellow,  but  soon  gives  off  violet  vapors  from  decom- 
position. It  may  be  considered  pure  for  medicinal  use  if  two 
grains  of  it  dissolve  in  one  fluidounce  of  boiling  water,  and  sepa- 
rate on  cooling  in  brilliant  crystalline  powder. 

This  preparation  is  supposed  to  have  the  resolvent  properties  of 
iodine,  combined  with  those  peculiar  to  lead,  and  hence  it  is  used 
in  ointment  to  reduce  indolent  tumors,  scrofulous  and  syphilitic. 

Plumbi  Chloridum.    PbClj  =  278. 

Chloride  of  lead  is  obtained  by  jDrecipitating  a  soluble  lead  salt, 
and  may  be  crystallized  from  its  hot  solution  in  anhydrous  flat 
needles,  soluble  in  135  parts  of  cold  water. 

It  has  been  recommended  as  preferable  to  chloride  of  zinc  in  some 
diseases,  especially  cancer  ;  externally  as  fomentations  by  dissolving 
from  one-half  to  one  drachm  in  a  quart  of  water,  and  in  oiutiueuts 
containing  about  9j  or  3ss  to  the  ounce. 
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Plumbi  Tannas.    {Tannate  of  Lead.) 

Under  the  iijime  of  cataplasma  ad  decubilum^  the  Prussian  Phar- 
macopceia  prepui-es  tannate  of  lead  in  the  following  manner:  2  oz. 
oak  bark,  boiled  with  a  sufficient  quantity  of  water  down  to  eight 
ounces,  is  mixed  with  two  ounces  of  solution  of  subacetate  of  lead, 
the  precipitate  separated  by  filtration,  and  used  while  still  moist, 
mixed  with  two  drachms  of  alcohol. 

The  tannate  of  lead  is  also  prepared  by  precipitating  tannic  acid 
or  an  infusion  of  galls  by  acetate  of  lead.  The  precipitate  is  much 
darkened  during  washing  and  drying;  it  is  made  into  an  ointment 
by  mixing  one  drachm  of  it  with  an  ounce  of  lard  or  other 
unctuous  ingredient. 

Argentum.    Ag  =  108.  (Silver.) 

This  well-known  metal  is  placed  in  the  list  of  the  Pharmacopoeia 
on  account  of  its  use  in  preparing  the  several  salts.  It  is  found 
most  abundantly  as  sulphuret  combined  with  copper,  lead,  and 
antimony;  the  argentiferous  galena,  already  referred  to  as  furnish- 
ing litharge,  is  the  most  abundant  source  of  silver. 

Its  physical  properties  are  sufficiently  familiar.  It  is  very  malle- 
able and  ductile;  its  hardness  is  between  that  of  copper  and  gold; 
sp.  gr.  10.475  to  10.500. 

Silver  is  freely  soluble  in  nitric  acid,  and  dissolves  in  sulphuric 
acid  by  the  aid  of  heat.  Its  surface  is  rapidly  tarnished  by  sul- 
phuretted hydrogen.  Its  nitric  acid  solution  should  be  nearly 
colorless,  and  when  treated  with  an  excess  of  chloride  of  sodium, 
should  give  a  white  precipitate  entirely  soluble  in  ammonia,  the 
liquor  filtered  from  the  precipitate  v^ith  excess  of  HCl  should  not 
be  discolored  by  sulphuretted  hydrogen.  The  alkaline  carbonates, 
oxalates,  and  ferrocyanides  precipitate  solutions  of  silver  white,  the 
alkaline  arsenites  and  phosphates  yellow^  The  arseniates  red — the 
fixed  alkalies  brown — on  the  surface  of  metallic  copper  or  zinc  it 
is  thrown  down  as  pure  silver.  All  silver  salts  are  more  or  less 
blackened  by  the  influence  of  light,  hence  their  use  in  photography. 

Preparations  of  Silver. 

Argenti  nitras,  AgNO^  (crystals).    Colorless;  soluble  in  water ;  staining  tlic  skin. 
Argenti  nitras  fusa.    In  sticks  thickness  of  a  quill  ;  usually  wrapped  in  jjapcr. 
Argenti  oxidum.  Ag^O.    An  olive-brown  insoluble  powder;  soluble  in  nninionia. 
Argenti  cyanidum,  AgCy.    A  white^  odorless,  tasteless,  insoluble  powder. 
Arffenfi  chloridtim,  AgCl.    White,  curdy  precipitate,  changing  color. 
Arr/enli  iodidum,  Agl.    Pale  yellow,  less  soluble  in  ammonia. 

Argenti  Nitras.    AgN03  =  I'^O-    {Crystallized  Nitrate  of  Silver.) 

This  salt  is  made  by  dissolving  silver  in  nitric  acid,  evaporating 
the  solution,  and  crystallizing.  The  crystals  are  anhydrous  and 
colorless.  Its  purity  is  proven  by  precipitating  its  solution  in  dis- 
tilled water  with  muriatic  acid;  the  filtrate  on  evaporation  must 
leave  no  residue.    It  is  soluble  in  its  weight  of  water,  stains  the 
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skin  black,  and,  when  moistened  and.  applied,  acts  as  a  caustic 
which  is  its  chief  use.  The  ciystallized  article  is  jDreferred  for 
solution,  being  less  liable  to  be  adulterated,  and  to  decompose  by 
the  action  of  light,  than  the  fused  and  wrapped  article.  Internally 
it  is  given  in  pill  with  a  tonic  extract,  preferably  extract  of  quassia, 
as  an  astringent  and  alterative  affecting  tlie  nervous  system.  When 
administered  a  long  time  it  is  liable  to  stain  the  whole  surface  of 
the  body  blue  or  lead  color.    Dose,  gr.  I  to  gr.  j. 

Argenti  Nitras  Fusa.    Ag^O^  =  170.    {Lunar  Caustic.) 

This  is  made  as  the  preceding,  except  that,  instead  of  crystallizing 
it,  the  evaporation  is  carried  turther,  and  after  becoming  dry  it  is 
fused,  and  wlien  it  runs  like  oil  is  poured  into  moulds.  It  is  thus 
obtained  in  sticks  of  suitable  sizes  for  application  as  a  caustic ;  it 
is,  however,  crystalline  in  structure,  and  very  brittle.  "When  the 
sticks  have  cooled,  they  are  wrapped  tightly  in  paper,  in  which 
they  are  sold.  The  crystals  are  more  economical  to  the  purchaser 
from  having  less  paper  weighed  with  them.  The  heat  applied  in 
the  fusion,  and  the  contact  with  organic  matter,  reduce  a  portion 
to  the  metallic  condition,  so  that  it  has  a  gray  color,  and  is  not 
entirely  soluble.  The  fusible  nature  of  this  salt  enables  us  to  in- 
troduce it  readily  into  silver  catheters  and  other  surgical  instru- 
ments, and  also,  by  a  very  ready  expedient,  to  point  the  sticks  and 
alter  them  in  size,  thus: — 

Heat  a  half  dollar  held  in  a  pair  of  pincers  over  a  lamp,  and 
apply  to  it  the  end  of  the  stick  of  caustic,  rotating  it  at  such  an 
angle  as  to  give  the  requisite  sharpness ;  if  the  coin  is  hot  enough, 
the  caustic  will  fuse  at  the  point  and  take  the  shape  desired. 

The  "extensive  use  of  the  nitrate  and  its  high  price  lead  to  the 
admixture  of  nitrate  of  potassium,  especially  Avith  the  fused  article; 
this  adulteration  may  be  detected  as  described  in  the  case  of  the 
crj'stallized  article,  or  by  passing  a  stream  of  sulphuretted  hydrogen 
into  its  solution  till  it  ceases  to  throw  down  sulphuret  of  silver, 
then  filtering  and  evaporating;  there  should  be  no  residue.  If  17 
grains  of  the  nitrate  are  dissolved  in  water,  it  should  precipitate 
entirely  the  chlorine  of  6  grains  of  common  salt.  The  following 
is  an  elegant  method  of  testing  approximately  the  amount  of  silver 
in  a  specimen  of  nitrate  of  silver: — 

Into  a  good  velvet  bottle  cork  insert  a  handle,  which  may  be  of 
wire,  and  in  the  opposite  end  cut  a  small  cavity  sufficient  to  hold 
15  grains  of  the  nitrate,  which  is  to  be  weighed  and  pressed  securely 
in  ;  now  apply  a  spirit-lamp  flame,  which  will  ignite  the  end  of  the 
cork  and  melt  the  nitrate.  The  fused  nitrate,  by  contact  with  the 
heated  carbon,  will  be  reduced,  suddenly  bursting  into  an  intense 
flame  of  a  peach-blossom  hue.  On  the  subsidence  of  the  flame  there 
will  be  found  a  mass  of  spongy  silver,  which,  when  washed  and 
dried,  should  weigh  about  9.5  grains,  thus:  AgNOj  =  170  and 
Ag  =  108.    As  170  :  108  :  :  15  :  9.53. 

Chloride  of  silver  is  much  introduced  of  latter  years  for  the  pur- 
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po?e  of  rendering  the  fused  nitrate  less  brittle.  This  admixture 
should  always  be  distinctly  announced  on  the  label.  It  renders  the 
salt  only  partially  soluble  in  Avater,  and  opaque  white  instead  of 
translucent. 

The  stain  of  nitrate  of  silver  on  the  fingers  and  on  articles  of 
clothing  is  sometimes  very  inconvenient ;  it  may  generally  be  re- 
moved by  a  little  cyanide  of  jDOtassiura,  or  by  moistening  the  part 
with  tincture  of  iodine  and  immediately  applying  ammonia,  and 
then  washing  it  off. 

f  So  numerous  are  the  incompatibles  of  nitrate  of  silver  that  it 
should  generally  be  prescribed  in  pill,  and  singly  except  with  some 
vegetable  excipient,  as  white  turpentine.  It  generally  forms  a 
wdiite  cloud,  with  the  purest  undistilled  water,  from  the  presence 
of  chlorides,  and  in  water  containing  organic  matter  after  a  time 
throws  down  a  hrown  precipitate. 

Argenti  Chloridum.    AgCl= 143.5. 

"When  a  silver  salt  is  brought  in  contact  with  muriatic  acid,  or 
a  solution  of  a  chloride,  the  result  is  always  a  wdiite  curdy  precipi- 
tate of  chloride  of  silver,  which  is  insoluble  in  nitric  acid,  but 
dissolves  freely,  without  residue,  in  ammonia. 

It  has  been  used  in  syphilis,  epilepsy,  dysentery,  and  other  dis- 
eases, in  doses  from  one  to  three  grains  several  times  a  day. 

Argenti  lodidum.  Agl=235. 

It  is  a  pale  yellow  precipitate,  caused  in  solution  of  silver  by 
hydriodic  acid  or  iodides;  insoluble  in  nitric  acid,  and  nearly  in- 
soluble in  ammonia. 

It  has  been  used  in  similar  complaints  to  those  in  wliich  the 
chloride  is  prescribed,  wdien  the  modified  eflect  of  an  iodide  is 
desired.    The  dose  is  one  or  two  grains. 

Argenti  Oxidum.    Ag20=  232.    {Protoxide  of  Silver.) 

Take  of  Nitrate  of  silver,  four  troyounces. 
Distilled  water,  half  a  pint.- 

Solution  of  potassa,  a  pint  and  a  half,  or  sufficient. 

Dissolve  the  nitrate  of  silver  in  the  water,  and  add  the  solution 
of  ])0tassa  as  long  as  it  produces  a  precipitate ;  wash  this  repeatedly 
with  water,  until  the  washings  are  nearly  tasteless.  Lastly,  dry 
the  precipitate,  and  keep  it  in  a  well-stopped  bottle,  protected  from 
the  light.    {U.  S.  P.) 

This  is  an  olive-brown  powder,  nearly  insoluble  in  water,  but 
Boluble  in  ammonia  and  in  acids.  It  may  be  considered  pure  if  it 
is  wholly  soluble  in  ammonia  and  in  nitric  acid,  and  if  the  latter 
solution,  when  treated  like  the  nitrate,  leaves  no  residue,  and  if  on 
being  precipitated  by  chloride  of  sodium  in  excess,  the  supernatant 
liquid  is  not  discolored  by  11,8. 

It  is  used  instead  of  nitrate  of  silver  for  the  tonic  effects  of  the 
silver  salts.    Dose,  gr.  ss  to  gr.  ij. 
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Argenti  Cyanidwn.    AgC3'  =  134.    {Cyanide  of  Silver.) 

The  salt  is  elsewhere  descrihed  in  connection  with  its  use  in  pre- 
paring hydrocyanic  acid.  It  is  a  tasteless,  white  powder,  insoluble 
in  water,  soluble  in  ammonia  and  in  cyanide  of  potassium ;  and 
when  decomposed  by  muriatic  acid,  the  solution  must  not  contain 
any  fixed  matter.  When  heated,  it  yields  cyanogen  and  metallic 
silver. 

BiSMUTHUM.    Bi=210.  (Bismuth.) 

This  is  a  metal,  of  a  pinkish-white  color,  found  native ;  very 
brittle ;  fuses  readily,  and  crystallizes ;  soluble  in  diluted  nitric 
acid,  and  the  nitrate  is  precipitated  by  water.  It  is  chiefly  pre- 
pared in  Germany,  whence  it  is  exported;  it  generally  contains 
both  arsenic  and  copper,  to  free  it  from  wdiich  the  following  dry 
process  is  recommended.  Heat  to  redness,  in  a  covered  crucible,  a 
mixture  of  oxide  or  subnitrate  of  bismuth,  with  half  its  weight  of 
charcoal,  or  mix  sixteen  ounces  of  the  metal,  powdered,  with  two 
ounces  of  carbonate  of  sodium,  and  two  drachms  of  sulphur;  mix, 
fuse  for  an  hour,  and  separate  the  metal  from  the  scorife. 

Bismuth  is  used  in  the  composition  of  type  metal,  solder,  pewter, 
and  fusible  metals.  The  following  proportions  yield  useful  alloys, 
adapted  to  baths,  and  to  taking  impressions  of  plaster  casts,  etc. 
The  alloy  of  8  parts  bismuth,  5 lead,  3  tin,  melts  at  202°  F.  That 
composed  of  2  bismuth,  1  lead,  1  tin,  melts  at  200.75°  F. 

It  is  little  atiected  by  the  air;  burns  when  strongly  heated;  sp. 
gr.  9.8  to  9.9.  Sulphuretted  hydrogen  gives  a  black  precipitate 
with  its  salts;  the  nitric  solution  is  not  precipitated  by  sulphuric 
acid.  Chromate  of  potassium  gives  a  yellow  precipitate,  differing 
from  that  of  lead  by  being  soluble  in  NOj,  and  insoluble  in  KO. 
By  alkalies  a  white  precipitate  is  thrown  down,  insoluble  in  an 
excess;  by  carbonate  of  potassium,  white;  by  ferrocyanuret  of 
potassium,  wdiite;  by  iodide  of  potassium,  brown;  by  iron,  zinc, 
copper,  cadmium,  tin,  and  lead,  in  the  metallic  state.  The  soluble 
salts  of  bismuth  are  remarkable  for  a  dazzling  white  precipitate, 
produced  on  throwing  their  solution  into  a  large  amount  of  water. 

Preparations  of  Bismuth. 

Bismuthi  subnitrns.BiONOg.HjO.    Insoluble  powder.  Dose,  pr  v  to 

Bismuthi  subcnrbonas,  liijO/'Og.    Insoluble  powder.  Dose,  gr.  v  to  g-s. 

Bismuthi  valerianus.    Renieuy  in  neuralgia.  Dose,  gr.  ss  to  gr.  ij. 

BismuiU  tannas,  Bi.Tan.    Insoluble  powder.  Dose,  gss. 
Liquor  bismuthi  et  ammonix  citratis,  Pli.  Br. 

Bismuthi  Subnitras.    BiON'03-f- Aq=306. 

Take  of  Bismuth,  in  pieces,  two  troyounces. 
!N"itric  ticid 

Carbonate  of  sodium,  each,  ten  troyounces. 
Water  of  ammonia,  six  liuiclounces. 
Distilled  water,  a  suflicieut  quantity. 

Mix  four  troyounces  and  a  half  of  the  nitric  acid  with  four  fluid- 
ounces  of  distilled  water,  in  a  capacious  glass  vessel,  and,  having 
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added  the  bismuth,  set  the  whole  aside  for  twenty-four  hours. 
Dihite  the  resulting  solution  with  ten  fluidouuees  of  distilled 
water,  stir  it  thoroughly,  and,  at  the  end  of  twenty-four  hours, 
filter  through  paper. 

Dissolve  the  carbonate  of  sodium  in  twenty  fluidounces  of  dis- 
tilled water  with  the  aid  of  heat,  and  filter  the  solution  through 
paper.  To  this,  when  cold,  slowly  add  the  solution  of  nitrate  of 
bismuth,  with  constant  stirring.  Transfer  the  whole  to  a  strainer, 
and,  after  the  precipitate  has  Ijeen  drained,  wash  it  with  distilled 
water  until  the  washings  pass  tasteless,  and  drain  again  as  com- 
pletely as  possible.  Then  place  the  moist  precipitate  in  a  capacious 
vessel,  gradually  add  the  remainder  of  the  nitric  acid  and  after- 
wards four  fluidounces  of  distilled  water,  and  set  the  solution  aside. 
At  the  end  of  twenty -four  hours,  filter  through  paper,  and  to  the 
filtered  liquid,  previously  diluted  with  four  pints  of  distilled  water, 
slowly  add  the  water  of  ammonia,  with  constant  stirring.  Trans- 
fer the  whole  to  a  strainer,  and,  after  the  precipitate  has  been 
drained,  wash  it  with  two  pints  of  distilled  water,  drain  it  again. 
Lastly,  dry  it  upon  bibulous  paper  with  a  gentle  heat,  and  rub  it 
into  powder. 

The  simple  formula  formerly  adopted  for  this  preparation  has 
been  so  greatly  modified  in  the  present  officinal  directions,  that  it 
is  deemed  proper  to  introduce  them,  as 'above,  in  detaiL    The  addi- 
tion of  diluted  nitric  acid  to  bismuth  results  in  the  oxidation  of 
the  metal  at  the  expense  of  the  acid,  giving  off  red  fumes;  the 
oxide  formed  dissolves  in  the  remainder  of  the  acid;  this  is  a  solu- 
tion of  ternitrate  of  oxide  (Bi,3I^03).    Formerly  the  preparation 
was  .finished  by  throwing  this  into  water,  by  which  four  equiva- 
lents were  resolved  into  three  of  basic,  generally  called  subnitrate 
(BiOjNOj),  and  one  of  the  "  nine  nitrate,"  Bi039K03,  the  latter  re- 
maining in  solution,  while  the  officinal  salt  went  down  as  a  heavy, 
white,  insoluble  powder.    The  modified  process  now  inserted  in 
the  Pharmacopoeia  directs  the  precipitation  of  the  solution  of  the 
ternitrate  with  carbonate  of  sodium,  by  double  decomposition, 
yielding  nitrate  of  sodium  in  solution  and  insoluble  subcarbonate 
of  bismuth,  which,  by  washing,  is  obtained  pure;  and  is  then  dis- 
solved in  a  fresh  portion  of  nitric  acid;  in  this  way,  the  arsenic 
which  may  have  been  contained  in  the  first  solution  is  separated 
in  a  soluble  form  by  the  addition  of  the  carbonated  alkali  and  the 
subsequent  washing.    The  solutions  are  directed  to  be  diluted  till 
precipitation  commences,  and  exposed  for  twenty-four  hours,  by 
which  the  remaining  arseniate  of  bismuth,  which  is  rather  insol- 
uble in  dilute  acid  solutions,  is  separated;  the  precipitate  is  then 
removed  by  filtration,  and  the  subnitrate  obtained  by  the  addition 
of  distilled  water,  and  then  ammonia.    This  last  named  addition 
increases  the  preci[)itate  by  neutralizing  any  exccps  of  nitric  acid, 
which  otherwise  holds  in  solution  much  of  the  bismuth. 

Subiutrate  of  bismuth  is  a  heavy,  white  powder,  of  a  somewhat 
satiny  appearance.  It  has  a  faintly  acid  odor  and  taste,  and,  when 
moistened  on  litmus  paper,  a  decidedly  acid  reaction.    It  is  entirely 
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soluble,  without  effervescence,  in  nitric  acid,  and  the  solution  yields 
no  precipitate  with  dilute  sulphuric  acid.  Upon  being  lieated  to 
redness  it  loses  twenty  per  cent,  of  its  weight.  When  mixed  with 
dilute  sulphuric  acid  in  excess,  and  subjected  to  Marsh's  test,  it 
yields  no  arsenic,  or  merely  a  trace. 

Subnitrateof  bismuth  is  a  sedative  and  antispasmodic  of  very 
useful  anct.  peculiar  properties;  its  chief  use  is  in  gastro-intestinal 
affections,  diarrhoja,  and  nausea.  The  dose  is  one  to  six  or  ten 
grains.  It  is  also  employed  as  a  cosmetic,  from  its  white  and  satiny 
appearance.^  The  presence  of  arsenic,  in  the  commercial  varieties 
and  in  specimens  prepared  by  the  old  process,  is  believed  by  some 
physicians  to  have  a  bearing  upon  its  therapeutic  projDerties,  aud 
perhaps  to  add  to  its  efficiency. 

Bismuthi  Subcarhonas.    BigOgCOj  =  512. 

Take  of  Bismuth,  in  pieces,  two  troyounces. 

Nitric  acid,  eight  troyounces  and  a  half. 
Water  of  ammonia,  five  fluidounces. 
Carbonate  of  sodium,  ten  troyounces. 
Distilled  water,  a  sufficient  quantity. 

Mix  four  tro.younces  and  a  half  of  the  nitric  acid  with  four  fluid- 
ounces  of  distilled  water  in  a  capacious  glass  vessel,  and,  having 
added  the  bismuth,  set  the  whole  avside  for  twenty-four  hours. 
Dilute  the  resulting  solution  with  ten  fluidounces  of  distilled  water, 
stir  it  thoroughly,  and,  after  twenty-four  hours,  filter  through  paper. 
To  the  filtered  liquid,  previously  diluted  with  four  pints  of  distilled 
water,  slowly  add  the  water  of  ammonia,  with  constant  stirring. 
Transfer  the  whole  to  a  strainer,  and,  after  the  preci]3itate  has  been 
drained,  wash  it  with  two  pints  of  distilled  water  and  drain  it 
again.  Then  place  the  precipitate  in  a  projiier  vessel,  add  the  re- 
mainder of  the  nitric  acid,  and  afterwards  four  fluidounces  of  dis- 
tilled water,  and  set  the  solution  aside.  At  the  end  of  twenty-four 
hours,  filter  through  paper. 

Dissolve  the  carbonate  of  sodium  in  twenty  fluidounces  of  dis- 
tilled water,  with  the  aid  of  heat,  and  filter  the  solution  through 
paper.  To  this,  when  cold,  slowly  add  the  solution  of  nitrate  of 
bismuth,  with  constant  stirring.  Transfer  the  whole  to  a  strainer, 
and,  after  the  precipitate  has  been  drained,  wash  it  with  distilled 
water  until  the  washings  pass  tasteless.  Lastly,  dr}'-  it  on  bibulous 
pajDer  with  a  gentle  heat,  and  rub  it  into  powder.  {U.  S.  P.) 

The  elaborate  process  of  the  Pharmacojoceia  for  this  new  remedy 
has  been  transferred  entire  as  above,  so  as  to  furnish  the  pharma- 
cist, who  is  disposed  to  follow  it  through  its  several  steps,  a  pur© 
preparation.  It  will  be  seen  that  the  first  part  of  the  process  \s 
nearly  that  formerly  used  for  the  preparation  of  subnitrate  of  bis- 
muth with  the  addition  of  ammonia  in  the  first  precipitation;  this 
is  a  useful  addition  as  aiding  the  more  complete  separation  of  the 
subnitrate.  A  solution  of  this  freshly  precipitated  subnitrate,  ni 
additional  nitric  acid,  by  the  aid  of  heat,  is  the  next  step  in  the 
process;  this  solution  of  nitrate  is  now  diluted  till  it  begins  to  be 
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milky,  and  then  set  aside  for  twenty-four  hours  (still  longer  is  to 
be  preferred)  in  order  tluit  any  arsenic  present  may  be  precipitated 
as  arseniate  of  bismuth;  it  is  now  filtered  and  gradually  added  to 
a  solution  of  carbonate  of  sodium,  which,  by  double  decomposition, 
yields  nitrate  of  sodium  which  remains  in  solution,  and  subear- 
bonate  of  bismuth  which  precipitates  as  a  white  insoluble  powder; 
by  washing  and  drying,  this  is  obtained  ready  for  use. 

Subcarbonate  of  bismuth  is  a  white  or  yellowish-white  powder, 
without  taste  or  smell,  insoluble  in  water,  but  soluble  with  effer- 
vescence iu  dilute  nitric  acid.  Upon  being  heated  to  i-edness,  it 
loses  nine  and  a  half  per  cent,  of  its  weight.  When  mixed  with 
dilute  sulphuric  acid  in  excess,  and  subjected  to  Marsh's  test,  it 
yields  no  arsenic  or  merely  a  trace. 

The  carbonate  is  a  new  officinal  preparation  originally  introduced 
as  a  purer  and  more  uniform  salt  than  the  subnitrate,  more  soluble 
iu  the  juices  of  the  stomach,  and  adding  to  the  peculiar  sedative 
and  absorbent  properties  of  that  salt  a  decided  antacid  property. 
The  dose  is  from  five  to  thirty  grains,  given  iu  powder  or  pill. 

Jiismuthi  Valerianas. 

Prepared  by  adding  gradually  an  aqueous  solution  of  ternitrate 
of  bismuth  (BiSNOj),  prepared  as  in  the  process  for  subnitrate  or 
carbonate,  to  valeriante  of  sodium ;  the  white  precipitate  is  washed 
with  water  containing  a  small  quantity  of  valerianic  acid,  and  dried 
by  a  very  gentle  heat. 

It  has  been  brought  to  the  notice  of  the  medical  profession  as  a 
remedy  for  neuralgic  ati'ections,  in  doses  of  from  one-half  to  two 
grains  three  or  four  times  a  day. 

Bismuthi  Tannas. 

Tannate  of  bismuth  is  prepared  by  first  precipitating  the  oxide 
of  bismuth  from  a  solution  of  44  parts  of  the  crystallized  nitrate  by 
an  excess  of  caustic  soda,  this  precipitate  is  collected  on  a  cloth  and 
carefully  washed,  it  is  then  triturated  in  a  mortar  with  29  parts  of 
pure  tannic  acid.  The  magma  is  then  diluted  with  water,  the 
whole  is  thrown  on  a  cloth,  washed,  and  then  dried  either  in  the 
open  air  or  in  a  slightly  heated  closet. 

This  is  a  yellowish,  insoluble,  nearly  tasteless  powder,  which  has 
been  introduced  as  a  remedy  for  obstinate  diarrhoea.  The  dose 
mentioned  in  the  journals  is  30  grains. 

Liquor  Bismuthi  et  Ammonii  Citnitis.   Ph.  Pr.   (Solution  of  Citrate 

of  Bismuth  and  Ammonia.) 

Take  of  Purified  bismuth,  four  hundred  ,md  thirty  grains. 
Nitric  acid,  two  fiuidounccs  (imperial  measure). 
Citric  acid,  two  ounces  (avoirdupois). 
Solution  of  ammonia, 

Distilled  water,  of  each,  a  sufficient  quantity. 

Mix  the  nitric  acid  with  a  sufficient  quantity  of  distilled  water, 
and  add  the  bismuth  in  successive  portions.    When  efiervescence 
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has  ceased,  apply,  for  ten  minutes,  a  heat  approaching  that  of 
ebullition,  and  decant  the  solution  from  any  insoluble  matter  that 
may  be  present.  Evaporate  the  solution  until  it  is  reduced  to 
two  fluidounces;  then  add  the  citric  acid  previously  dissolved  in 
four  fluidounces  of  distilled  water,  and  afterwards  the  solution  of 
ammonia  in  small  quantities  at  a  time,  until  the  precipitate  formed 
is  redissolved  and  the  solution  is  neutral  or  slightl}^  alkaline  to 
test  paper.  Dilute  with  distilled  water  to  the  volume  of  one  pint 
(imperial  measure). 

Tliis  is  a  new  officinal  preparation  in  the  Ph.  Br.  made  after  the 
jDlan  of  Mr.  Tichborne.  For  various  hints  on  the  process,  the  reader  is 
referred  to  American  Journal  of  Pharmacy^  January  1865,  January 


CHAPTER  IX. 

ANTIMONY  AND  ARSENIC  PREPARATIONS. 

Antimony.  Sb=122.* 

This  metal,  which  was  one  of  the  first  introduced  into  medicine, 
is  imported  from  France  under  the  name  of  Regulus  of  Antimony ; 
it  is  a  brittle  metal,  usually  of  a  lamellated  texture,  of  a  bluish- 
white  color;  its  Latin  name.  Stibium,  as  abbreviated  Sb,  furnishes 
its  symbol.  It  forms  three  combinations  with  oxygen,  teroxide, 
Sb203,  antimonious  acid,  Sb^O^,  and  antimonic  acid,  SbjC)^.  Teroxide 
and  the  tersulphuret  enter  into  the  officinal  compounds. 

Tests  for  Antimony. — la  its  soluble  salts,  antimony  is  recognized 
by  the  following  tests: — 

Sulphuretted  hydrogen  and  sulphuret  of  ammonium  cause  in 
acid  solutions  an  orange-colored  precipitate;  alkalies  and  their  car- 
bonates, a  white,  bulky  one ;  zinc,  a  black  powder  of  the  metallic 
antimony ;  zinc  and  sulphuric  acid  evolve  antimoniurctted  h^-dro- 
gen,  SbHj,  which  burns  with  a  bluish-green  color;  on  a  porcelain 
cup,  held  in  the  flame,  a  black  spot  of  very  little  lustre  is  deposited; 
if  the  antimoniurctted  hydrogen  is  j^assed  through  a  tube,  the 
middle  of  which  is  heated  to  redness,  a  bright  metallic  mirror  is 
formed  in  the  cooler  part  of  the  tube;  this  mirror  will  disappear  if 
a  stream  of  dry  sulphuretted  hydrogen  is  passed  through  the  tube, 
while  the  metallic  mirror  is  heated,  and  sulphuret  of  antimony  of  a 
reddish  or  blackish  color  will  make  its  appearance;  tliis  disappears 
entirely  if  through  the  tube  be  passed  a  stream  of  dry  muriatic  acid 
gas,  by  which  chloride  of  antimony  is  carried  over  and  may  be 
condensed  in  water,  there  to  be  recognized  by  the  precipitates  with 
the  above  tests.    Before  the  blowpipe,  oxide  of  antimony,  when 

*  The  combining  number  formerly  given  for  this  metal,  129,  has  been  reduced  b| 
recent  authorities. 
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mixed  with  carbonate  of  sodium  and  cyanide  of  potassium,  j'ields 
o-lobiiles,  and  a  white  pulverulent  and  crystalline  incrustation  of 
the  oxide. 

Antimonic  Add. — Its  salts  are  insoluble  with  the  exception  of 
antimonate  of  potassium,  which  is  a  test  for  sodium  salts.  This 
antinioniate  may  be  recognized  by  yielding  jirecipitates  with  the 
soluble  salts  of  all  other  bases;  these  precipitates,  Mdien  mixed  with 
chloride  of  ammonium  and  heated,  are  decomposed  into  water, 
chloride  of  antimony,  chloride  of  the  metallic  base  and  ammonia; 
the  chloride  of  antimony  is  volatile.  For  the  quantitative  deter- 
mination of  antimonic  acid,  11.  Kose  uses  the  antinioniate  of  sodium, 
and  calculates  from  the  remaining  chloride  of  sodium  the  equivalent 
quantity  of  antimonic  acid.  If  insoluble  antimoniates  are  boiled 
with  muriatic  acid,  with  the  addition  of  some  tartaric  acid,  ter- 
chloride  of  antimony  enters  into  solution,  there  to  be  recognized 
like  the  salts  of  oxide  of  antimony. 

Preparations  op  Antimony. 

Antimonii  sulphuretum,  SbjSj.    Native  black  sulphuret,  or  crude  antimony. 
Antimonii  sulphuraturn,  Sb2S3 -(- SbjOj.  Reddisli-brown  powder. 
Antimonii  oxysulphuretum,  SbjOg-j-  ^Sb.^Og.    Darli-brown  powder.    Kermes  mineral. 
Sodii  et  antimonii  sulphuretum,  SNajS-j-  Sb^Sg.    Colorless  crystals. 
Antimonii  quinque  sulphuretum,  Sb^Sj.    Orange-colored  powder.    Golden  sulphur. 
Calcii  et  antimonii  sulphuretum,  Sh.^Oj.Sb^Sj.CaS.    Light-brown  powder. 
Antimonii  chloridum,  SbClj.    Colorless  or  yellowish  liquid  (butter  of  antimony). 
Antimonii  oxidum,  SbjOj.    Antimonic  oxide,  antimonious  acid.    White,  inodorous 
powder. 

Potassii  anlimonias,  K^Sb^O,,  -\-  fIjO.    White,  insoluble  powder. 

Antimonii  et  potasii  tartvas,  2KSbT+  SHjO.    Translucent  crystals. 

Vinum  antimonii.    Gr.  ij  to  fgj  white  wine  =  i  gr.  to  f5j. 

Pulvis  antimonialis.    Variable  mixture  of  SbjOaSbjOg  with  Ca32PO^. 

Antimonii  Sulphuretum.    Sb2S3=34:0.    {Black  Sulphuret  of 

Antimony.) 

This  drug  should  be  procured  in  powder  somewhat  purified  by 
fusion  and  levigated,  in  which  condition  it  is  kept  by  the  drug- 
gists; it  may  then  be  considered  as  tolerably  pure  8^283. 

It  should  be  soluble  in  boiling  muriatic  acid,  giving  off  sulphu- 
retted hydrogen,  terchlOride  remaining  in  solution.  The  solution 
yields  a  white  precipitate  when  added  to  water,  and  the  resulting 
liquid,  after  filtration,  affords  an  orange-red  precipitate  with  sul- 
phuret of  ammonium. 

It  often  contains  arsenic,  which  may  be  found  out  by  fusing  it  in 
small  quantities  with  pure  saltpetre,  and  testing  the  solution  with 
nitrate  of  silver;  antimoniate  of  silver  is  white,  the  arseniate  has 
a  reddish-brown  color. 

Antimonii  Sulphuratim,JJ.S.'P.    Sb^Sj-l-Sb^Oj-f  IGAq.  Antimonii 
Sulphuretum  Frcecipitatum,  U.  S.  P.  of  1850.    {Precipitated  Sul- 
'  phuret  of  Antimony.    Sulphurated  Antimony.) 

This  officinal  salt  is  made  by  boiling  black  sulphuret  of  anti- 
J^ony,  six  troyouncea,  with  solution  of  potassa,  four  pints,  diluted 
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with  twelve  pints  of  water,  straining  it,  and,  while  yet  hot,  drop- 
ping into  it  diluted  sulphuric  acid  as  long  as  it  produces  a  pre- 
cipitate, Avhich,  being  washed  with  hot  water  and  dried,  and  rubbed 
into  a  tine  powder,  constitutes  the  officinal  precipitated  sulphuret. 

In  this  process,  the  alkali  decomposes  a  portion  of  the  black  sul- 
phuret,  fornaing  sulphuret  of  potassium,  and  holds  in  solution  both 
the  uudecomposed  tersulphuret  and  the  teroxide  liberated  by  the 
alkali.  On  the  addition  to  this  of  an  acid,  the  sulphuret  of  potas- 
sium being  decomposed,  and  the  excess  of  potassa  neutralized,  the 
mixed  tersulphuret  and  teroxide  are  thrown  down,  so  that  this 
powder  has  the  complex  composition  represented  in  the  syllabus. 
According  to  Liebig  it  is  amorphous  hydrated  tersulphuret  of  an- 
timony, which  loses  part  of  its  water  by  drying,  the  other  part  is 
only  given  off  by  exposure  to  a  temperature  of  480°. 

This  powder  is  of  a  color  varying  from  brownish-red  to  reddish- 
brown,  insoluble  in  water,  but  nearly  soluble  in  solution  of  potassa, 
and  in  twelve  times  its  weight  of  muriatic  acid,  by  the  aid  of  heat; 
this  solution,  when  added  to  water,  deposits  a  white  powder. 

It  is  used  as  an  alterative  and  diaphoretic,  especially  in  combi- 
nation with  calomel  and  guaiacum,  as  in  Plummer's  pills,  or  with 
extract  of  conium  or  hyoscyaraus  in  the  treatment  of  chronic  I'heu- 
matism.  As  its  action  depends  very  much  upon  the  amount  of 
acid  in  the  stomach,  it  is  of  varying  activity.  Its  dose  is  from  gr. 
j  to  iij,  twice  a  day. 

Antimonii  Ozi/sulphuretum,  U.  S.  P.    {Oxysul'phuret  of  Antimony. 
Kermes  Mineral.    Sb203  4- 2Sb^Sj.) 

The  various  processes  heretofore  published  for  this  preparation 
are  now  superseded  by  the  introduction  into  the  U.  S.  Pliarmaco- 
poeia  of  1860  of  the  following  formula : — 

Take  of  Sulphuret  of  antimony,  in  very  fine  powder,  a  troyounce. 
Carbonate  of  sodium,  twenty-three  troyounces. 
Water,  sixteen  pints. 

Dissolve  the  carbonate  of  sodium  in  the  water  previously  heated 
to  the  boiling  point,  and,  having  added  the  sulphuret  of  antimony, 
boil  for  an  hour.  Then  filter  rapidly  into  a  warm  earthen  vessel, 
cover  this  closely,  and  allow  the  liquid  to  cool  slowly.  At  the  end 
of  twenty-four  hours,  decant  the  supernatant  liquid,  drain  the  pre- 
cipitate on  a  filter,  wash  it  with  boiled  water  previously  allowed  to 
become  cold,  and  dry  it  without  heat.  Lastly,  preserve  the  powder 
in  a  well-stopped  bottle,  protected  from  the  light.    {U.  S.  F.) 

By  the  long  boiling  of  the  native  sulphuret  of  antimony  with 
carbonate  of  sodium,  the  sulphuret  is  partially  decomposed,  forming, 
as  in  the  foregoing  process,  sulphuret  of  potassium  and  teroxide  of 
antimony ;  after  filtering  to  separate  the  undecomposod  sulphuret  of 
antimony,  the  solution  is  allowed  to  cool  slowly  and  then  precipi- 
tates the  kermes,  which  has  a  tolerably  uniform  composition,  con- 
taining, as  stated  above,  a  much  larger  proportion  of  the  teroxide 
than  the  sulphurated  antimony  which  is  precipitated  by  the  aid 
of  an  acid. 
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Oxysulpliiivct  of  antimony  is  a  purplish-brown,  tasteless  powder, 
soft  and  velvety  to  the  touch,  wholly  and  readily  soluble  in  muri- 
atic acid  with  evolution  of  hydrosulphuric  acid  gas,  and  partly 
soluble  in  a  hot  solution  of  potassa,  leaving  a  residue  soluble  in 
tartaric  acid.  > 

The  dose,  in  view  of  this  various  composition,  may  be  stated  at 
from  gr.  |.  to  gr.  iij.  It  is  a  more  active  preparation  than  the  fore- 
going. 

Soda  et  Antiynonii  Suljyhuretum.  B'NaB  +  Sb,Sj  + 18 Aq.  {Antimonio- 

Sulphuret  of  Sodium.) 

This  double  salt,  which  is  officinal  in  the  Pharmacopeias  of 
Slesvie-Holstein,  Saxony,  and  others,  is  remarkable  for  its  readiness 
to  crystallize  with  an  unvariable  composition,  and  for  its  use  in  the 
preparation  of  golden  sulphur.    It  was  discovered  by  Schlippe. 

It  is  prepared  by  slaking  2  parts  of  burned  lime  in  an  iron  vessel,  and 
dissolving  in  it  2  parts  of  sulphur  by  boiling  with  40  parts  of  water  ; 
the  clear  liquid  is  decomposed  by  6  parts  of  crystallized  carbonate 
of  sodium  ;  the  filtrate  boiled  with  2  parts  of  finely-powdered  black 
sulphuret  of  antimony,  evaporated,  a  little  caustic  soda  added,  and 
crystallized. 

Another  method  is  to  fuse  for  half  an  hour  a  rfiixture  of  equal 
parts  of  anhydrous  sulphate  of  sodium,  sulphuret  of  antimony, 
and  a  quarter  part  of  charcoal,  and,  after  separating  the  metal  and 
powdering  the  mass,  boiling  it  in  water  and  crystallizing  as  above. 

It  occurs  in  colorless  or  yellowish  tetrahedrons,  easily  soluble  in 
water,  insoluble  in  alcohol,  and  decomposed  by  acids,  alkalies,  and 
metallic  salts.    It  contains  45.29  per  cent,  of  SbjSj. 

Golden  Sulphuret  of  Antimon,]/.    Sb2Sj=404.    (Golden  Sidphur. 
Quinque  Sulphuret  of  Antimony.) 

Antimonii  sulphuretum  aureum,  as  formerly  prepared,  was  deposited 
on  the  addition  to  the  solution  from  which  kermes  has  been  pre- 
cipitated, of  an  acid;  it  thus  varied  in  composition  and  in  color 
according  to  the  degree  of  change  which  has  taken  place  sponta- 
neously, and  the  consequent  proportion  of  sulphur  thrown  down 
with  the  antimonial  sulphuret  and  oxide. 

As  now  prepared,  it  is  of  a  uniform  composition,  being  the 
quinque  sidphur  et  of  antimony,  which  contains  61.8  per  cent,  metallic 
antimony.  The  sulphuret  of  antimony  and  sodium,  as  above,  is 
dissolved  in  6  parts  of  distilled  water,  and  the  solution  gradually 
added  to  a  mixture  of  ^j,  strong  sulphuric  acid  and  10  of  water; 
the  precipitate  is  well  washed  and  rapidly  dried. 

It  is  a  dark  orange-colored  powder,  nearly  tasteless  and  inodorous, 
insoluble  in  water  and  alcohol ;  by  alkalies  it  is  decomposed,  an 
aiitimonio-sulphuret  being  dissolved  and  antimoniate  of  alkali  left 
behind;  it  is  soluble  without  residue  in  sulphuret  of  anmionium. 
The  quinque  sulphuret  of  antimony  is  given  in  doses  of  |  to  1  grain. 
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Calcii  et  Antimonii  Sulphuretum.    Mixed  Sb^OjjSb^SjjCaS. 

This  soluble  sulphuret,  as  used  by  Hufeland,  was  an  uncertain 
preparation,  containing  sulphuret  of  antimony  and  calcium,  sulphate 
and  antimoniate.of  calcium.  It  was  prepared  by  exposing  to  a  red 
heat  a  mixture  of  carbonate  of  calcium,  sulphur,  and  sulphuret  of, 
or  metallic,  antimony. 

No  double  sulphuret  with  calcium  has  yet  been  obtained  resem- 
bling the  foregoing  antimonio-sulphuret  of  sodium.  Duflos  proposes 
to  mix  intimately  1  part  of  Liebig's  kermes  with  4  parts  of  sul- 
phuret of  calcium,  by  which  process  a  brownish  powder  is  obtained, 
almost  entirely  soluble  in  water,  and  decomposed  by  acids  into  sul- 
phuretted hydrogen,  and  a  bright  red  sulphuret  of  antimony. 

It  is  a  mixture  of  the  two  sulphurets  with  oxide  of  antimonj^, 
and  has  no  claims  to  the  rank  of  a  chemical  compound.  It  has 
been  used  in  various  skin  diseases,  etc.,  in  larger  doses  than  the 
other  antimonials. 

Antimonii  Chloridum.    SbCl3  =  228.5.    {Butter  of  Antimony.) 

In  accordance  with  the  Prussian  Pharmacopoeia,  this  preparation 
is  made  by  dissolving  1  lb.  of  black  sulphuret  of  antimony  in  4  lbs. 
of  crude  muriatic  acid.  These  proportions  are  nearly  those  of  our 
Pharmacopoeia,  in  the  preliminary  process  for  oxide  of  antimony. 
Sulphuretted  hydrogen  is  evolved,  which  makes  it  necessary  to 
operate  in  the  open  air,  or  conduct  the  gas  into  water  or  a  chimney. 
After  filtration,  it  is  evaporated  to  IJ  lb.,  and  a  mixture  of  f  lb. 
muriatic  acid,  and  IJ  lb.  water,  is  added. 

It  is  a  colorless  or  yellowish  liquid,  sp.  gr.  1.4,  free  from  arsenic  and 
lead,  and  is  decomposed  by  water,  oxide  of  antimony  with  some 
chloride  being  precipitated  ;  this  precipitate  was  formerly  employed 
in  medicine  under  the  name  of  Pulvis  Algerothi. 

Chloride  of  antimony  has  been  used  as  a  caustic,  producing  a 
white  scab  with  little  pain ;  it  may  be  made  into  ointments  con- 
taining one  drachm  to  the  ounce,  or  if  intended  for  diseases  of  the 
eye,  from  10  to  15  grains  to  an  ounce. 

Antimonii  Ozidum.    Sb203  =  292.    {Oxide  of  Antimony.  Terozide 
of  Antimony.    Antimonic  Oxide.    Antimonious  Acid.) 

Take  of  Sulphuret  of  antimony,  in  very  fine  powder,  four  troyounces. 
Mm-iatic  acid,  eighteen  troyounces. 

Nitric  acid,  a  troyounce  and  one  liundred  and  twenty  grains. 
"Water  of  ammonia,  a  fluidounce  and  a  half. 

Water, 

Distilled  water,  each,  a  sufficient  quantity. 

Introduce  the  sulphuret  into  a  flask,  of  the  capacity  of  two  pints, 
and,  having  added  the  muriatic  acid,  digest,  by  means  of  a  sand- 
bath,  until  effervescence  ceases.  Then,  having  removed  the  flask 
from  the  sand-bath,  add  the  nitric  acid  gradually;  and,  when 
nitrous  acid  vapors  cease  to  be  given  off,  and  the  liquid  has  grown 
cold,  add  to  it  half  a  pint  of  water,  and  filter.    Pour  the  filtered 
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liquid  gradually  into  twelve  pints  of  water,  constantly  stirring,  and 
allow  tTie  precipitate  to  subside.  Decant  the  supernatant  liquid, 
and  wash  the  precipitate  twice  by  decantation,  using,  each  time, 
eight  pints  of  water.  Then  transfer  it  to  a  muslin  filter  to  drain, 
and,  after  the  draining  is  completed,  wash  it  with  water  until  the 
washings  cease  to  have  an  acid  reaction.  Next  introduce  it  into  a 
suitable  vessel,  and  subject  it  to  the  action  of  the  water  of  ammonia 
for  two  hours  ;  at  the  end  of  which  time,  transfer  it  to  a  moistened 
muslin  filter,  and  wash  it  with  distilled  water  as  long  as  the  wash- 
ings produce  a  precipitate  with  nitrate  of  silver.  Lastly,  dry  the 
preci|)itate  upon  bibulous  paper  -with  the  aid  of  a  gentle  heat. 
(U.S.F.) 

This  new  officinal  process  is  designed  to  furnish  a  pure  oxide  of 
antimony,  for  use  in  making  tartar  emetic,  and  for  separate  employ- 
ment in  medicine.  The  sulphuret  being  digested  with  muriatic 
acid  forms  chloride  of  antimony,  with  the  liberation  of  hydrosul- 
phuric  acid  gas,  which  should  be  conducted  into  a  flue,  or  the  pro- 
cess should  be  conducted  in  the  open  air.  (Sb^Sj  +  6HC1  =  2SbCl3 
+  3HS,3IT.)  The  addition  of  nitric  acid  aids  the  complete  decom- 
position of  the  sulphuret,  and  oxidizes  the  iron  to  ferric  oxide.  3y 
pouring  the  solution  into  a  large  quantity  of  water,  it  is  decomposed, 
oxide  of  antimony  contaminated  with  some  undecomposed  chloride 
being  preci[»itated,  while  chloride  of  iron  and  other  foreign  chlorides 
remain  in  solution.  This  precipitate,  formerly  called  oxy chloride  or 
powder  of  Algeroth,  is  directed  to  be  washed  and  treated  with  water 
of  ammonia,  which  decomposes  any  chloride,  converting  the  whole 
into  the  teroxide,  which  is  insoluble  in  excess  of  ammonia,  and  being 
collected,  washed,  and  dried,  is  a  permanent  and  uniform  product. 

Oxide  of  antimony  is  a  grayish-white  powder,  insoluble  in  Avater, 
but  readily  and  wliolly  soluble  in  muriatic  and  tartaric  acids.  It 
fuses  at  a  dull  red  heat,  forming  a  yellowish  liquid,  which  concretes, 
on  cooling,  into  a  crystalline  mass  of  a  pearl-color.  Its  solution  in 
tartaric  acid  in  excess  gives  no  precipitate  with  nitrate  of  silver  or 
with  ferrocyanide  of  potassium. 

Oxide  of  antimony  is  adapted  to  supersede  the  more  uncertain 
precipitated  sulphuret  and  oxysulphuret,  and  probably  will  be  found 
a  good  substitute  for  small  doses  of  tartar  emetic,  as  an  alterative 
and  sedative.    The  dose  may  vary  from  -Y'^th  of  a  grain  to  one  grain.. 

It  is  most  frequently  prescribed  iu  the  following: — 

Ti/son's  Antimonial  Powder,  No.  1. 

Take  of  Oxide  of  antimony  

Phosphate  of  calcium  

Mix  well. 

Tyson's  Antimonial  Powder,  No.  2. 

Take  of  Oxide  of  antimony  2  grains. 

riiosphatc.  of  calcium, 

Siilpliate  of  potassium,  of  cacli  9  grains. 

Mix  well. 

Tiiese  powders  are  used  in  doses  of  from  5  to  10  grains. 
19 


2  grains. 
18  grains. 
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Potassii  Antimonias.    K^Sb^Ou  +  Aq. 

Formerly  preparations  were  employed  in  medicine  under  the 
name  of  antimonium  diaphoreticum  non-ablutum  and  ablutum,  whieli 
were  of  variable  composition,  A  preparation  similar  to  the  last 
named  is  officinal  in  the  Prussian  P/iarmaco]mia,  which  is  nearly 
pure  antimoniate  of  potassium.  It  is  prepax-ed  by  throwing  into  a 
red-hot  crucible  small  quantities  of  an  intimate  mixture  of  1  part 
metallic  antimony  and  2  parts  nitrate  of  potassium,  continuing  the 
heat  for  half  an  hour,  and  washing  with  water. 

It  is  a  white,  inodorous,  and  tasteless  powder,  which  is  a  diapho- 
retic in  doses  of  J  to  1  grain. 

Antimonii  et  Potassii  Tariras.    2KSbT  +  3H20(?).  Antimonii 
Potassio  Tartras.    {Tartar  Emetic.) 

This  preparation,  as  its  name  implies,  is  a  double  salt,  consisting 
of  the  oxide  of  antimony  and  potassium,  united  with  tartaric  acid. 
The  first  step  in  its  preparation  is  the  precipitation  of  teroxide  of 
antimony,  Sb^Oj,  by  the  new  officinal  process  already  detailed. 
Four  parts  of  the  oxide  are  then  to  be  boiled  with  five  of  bitartrate 
of  potassium  in  water  till  the  combination  is  complete,  and  the 
solution  after  filtration  is  set  aside  to  crystallize.  The  oxide 
unites  with  the  tartaric  acid  of  the  bitartrate,  forming  a  double 
tartrate  of  antimony  and  potassium,  in  the  same  way  that  iron  is 
combined  so  as  to  form  with  the  bitartrate  the  double  tartrate  of 
iron  and  potassium,  etc,  {See.,  also,  Sodii  et  Potassii  Tartras  and 
Potassse  Tartras,)  Cream  of  tartar  being  a  bitartrate,  the  explana- 
tion as  above  given  is  correct, 

Tartar  emetic  crystallizes  in  beautiful  colorless,  rhombic,  octa- 
hedral crystals,  which  effloresce  and  become  opaque  by  exposure  to 
the  air.  It  is  wholly  soluble  in  20  parts  (14  parts,  Graham)  of  cold 
water.  Its  solution  does  not  yield  a  precipitate  with  chloride  of 
barium,  or,  if  very  dilute,  with  nitrate  of  silver.  Hydrosulphuric 
acid  gas  causes  an  orange- red  precipitate.  The  watery  solution  is 
remarkable  for  decomposing  rapidly,  forming  algse. 

The  Pharmacopoeia  gives  this  test:  a  solution  containing  one  part 
in  forty  of  water  is  not  disturbed  by  an  equal  volume  of  a  solution 
of  eight  parts  of  acetate  of  lead  in  thirty-two  of  water  and  fifteen 
of  acetic  acid. 

If  arsenic  should  be  present,  it  may  be  discovered  by  fusing  a 
sample  of  the  tartar  emetic  with  pure  nitrate  of  potassium,  and  test- 
ing the  neutralized  solution  with  nitrate  of  silver,  which  by  pro- 
ducing a  reddish-brown  precipitate,  shows  a  contamination  with 
arsenic. 

It  is  insoluble  in  alcohol  and  incompatible  with  acids,  alkalies, 
and  alkaline  carbonates.  Astringent  solutions  precipitate  the  an- 
timony in  an  insoluble  form. 

Internally  administered,  tartar  emetic,  in  doses  of  gr,  ij  to  iv,  is 
a  powerful  emetic;  in  doses  of  gr,  to  |,  it  is  a  diaphoretic  and 
expectorant ;  gr.  ^  to  gr.  j,  is  a  decided  sedative.    It  is  very  much 
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prescribed,  and  in  a  great  variety  of  diseases,  both  alone  and  com- 
bined with  other  remedies.  Externally  it  is  applied  in  ointment  to 
raise  a  peculiar  pustular  eruption.    {See  Unguentum  Antimonii.) 

This  salt  is  now  largely  used  in  the  process  of  dyeing  with  ani- 
line colors;  combined  with  tannin  it  serves  the  purpose  of  fixing 
them  upon  cotton  fabrics. 

Viniim  Antimonii,  TJ.  S.  P.    {Antimonial  Wine.) 

Take  of  Tartrate  of  antimony  and  potassium,  thirty-two  grains. 
Boiling  distilled  water,  a  flnidounce. 
Sherry  wine,  a  sufficient  quantity. 

Dissolve  the  salt  in  the  distilled  water,  and  while  the  solution  is 
hot  add  sufficient  shei-ry  wine  to  make  it  measure  a  pint. 

Dose,  as  an  expectorant  diaphoretic,  iiix  to  xxx,  at  intervals ;  its 
chief  use  is  to  furnish  a  convenient  method  of  giving  very  divided 
doses  of  the  salt ;  f  5j  contains  \  grain. 

Fidvis  Antimonialis.    {Pulvis  Jacobi.    Jameses  Poicder.) 

This  is  directed  to  be  made  by  mixing  black  sulphuret  of  anti- 
mony with  horn  shavings,  throwing  into  a  red-hot  crucible,  and 
stirring  till  vapor  no  longer  rises,  then  rubbing  the  residue  to 
powder  and  heating  it  to  redness  for  two  hours.  Reduced  to  a  fine 
powder,  the  resulting  compound  is  constituted  chiefly  of  a  mix- 

I  ture  in  variable  quantities  of  teroxide  of  antimony  (SbgO.,),  anti- 

:  monic  acid  (Sb^Oj),  with  phosphate  of  calcium.  It  is  a  white,  in- 
odorous, tasteless,  insoluble  powder,  which  was  formerly  much  in 

•  use  as  an  alterative  and  diaphoretic,  and  was  officinal  previous  to 
1830.    Tyson's  antimonial  powder,  ISTo.  2  (p.  289),  resembleJj  James's 

1  powder  in  its  properties,  and  may  be  substituted  for  it  by  physi- 
cians in  their  prescriptions.  Its  dose  is  gr.  iij  to  gr.  x,  every  three 
or  four  hours,  in  fevers. 

Arsenicum  =75. 

This  metal,  which  is  made  officinal  on  account  of  its  use  in  pre- 
:  paring  its  iodide,  exists  in  nature  in  combination  with  nickel  and 
cobalt.  Owing  to  its  volatile  and  oxidizable  character,  it  is  cou- 
■  veniently  collected  as  arsenious  acid,  during  the  smelting  of  these 
ores.  When  pure,  metallic  arsenic  is  brittle  and  granular,  steel- 
colored,  but  usually  dull  and  blackish  on  the  surface;  density,  5  to 
5.96.  When  heated,  it  sublimes,  giving  off  a  garlicky  odor,  and 
if  exposed  to  the  air  in  the  condition  of  vapor,  aljsorbing  oxygen 
and  passing  into  arsenious  acid,  AS^Oj.  It  fornis,  by  higher  oxida- 
tion, arsenic  acid,  As^O,;  and  also  combines  readily  witli  sulphur. 

Pure  metallic  arsenic  may  be  readily  obtained  by  mixing,  in  a 
suitable  reduction  tube,  arsenious  acid  with  three  parts  of  black 
flux  or  charcoal,  and  applying  heat,  when  the  metal  will  be  sublimed. 

Arsenic  may  be  detected  in  minute  quantities;  though  its  de- 
tection requires  many  nice  and  difficuU  manipulations. 

It  is  well  for  the  inexperienced  to  avoid  the  responsibility  of 
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such  examinations  in  important  cases,  as  there  are  many  precautions 
necessary  to  an  accurate  and  definite  result. 

Tlie  following  are  the  most  important  reactions: — 

Tests  for  Arsenious  Acid. — Nitrate  of  silver  jjroduces  a  yellow 
precipitate,  soluble  in  nitric  acid  and  ammonia ;  sulphate  of  copper 
causes  a  yellowish-green  precipitate ;  alkaline  arsenites  with  an 
excess  of  alkali,  throw  down  when  boiled  with  a  few  drops  of  sul- 
phate of  copper,  a  red  precipitate  of  suboxide  of  copper,  oxidizing 
at  the  same  time  the  arsenious  to  arsenic  acid ;  sulphuretted  hy- 
drogen and  sul[)huret  of  ammonium  cause  in  acid  solutions  a  yel- 
low precipitate  of  As^Sj,  soluble  in  alkalies,  their  carbonates,  bi- 
carbonates,  and  sulphurets,  nearly  insoluble  in  muriatic  acid, 
decomposed  and  dissolved  by  nitric  acid,  and  depositing  a  metallic 
mirror,  if  mixed  with  carbonate  of  sodium  and  suddenly  subjected 
to  an  intense  heat  in  a  glass  tube  through  which  a  current  of  per- 
fectly dry  hj'drogen  passes. 

Compounds  of  arsenious  acid,  if  subjected  to  the  influence  of 
water,  zinc,  and  sulphuric  acid,  yield  arseniuretted  hydrogen,  AsH, 
which  burns  with  a  bluish  color,  the  flame  at  the  same  time  giving 
oif  white  vapors  of  garlic  odor,  which  condense  upon  cold  objects. 
Upon  a  porcelain  dish  held  in  the  flame,  metallic  arsenic  will  be 
deposited  in  blackish-brown  spots,  of  a  bright. metallic  lustre.  Ar- 
seniuretted hydrogen  jDassed  through  a  tube  heated  to  redness 
yields  a  bright  metallic  mirror;  this  in  a  feeble  stream  of  sulphu- 
retted hydrogen  is  converted  into  yellow  sulphuret  of  arsenic,  which 
is  not  affected  by  a  current  of  muriatic  acid  gas. 

Compounds  of  arsenious  acid,  if  mixed  with  carbonate  of  sodium 
and  cyanide  of  potassium,  and  heated  to  redness  in  a  glass  tube 
through  which  a  slow  stream  of  dry  cai'bonic  acid  passes,  yield  in 
the  colder  parts  a  beautiful  metallic  miiTor;  this  is  a  most  delicate 
test  for  arsenious  acid. 

Before  the  blowpipe  upon  charcoal,  ai-senious  acid,  whether  free 
or  in  compounds,  is  reduced  and  reoxidized,  thus  producing  a 
characteristic  garlic  odor. 

Tests  for  Arsenic  Acid. — Sulphuretted  hydrogen  and  sulphuret  of 
ammonium  cause  in  acid  solutions  a  yellow  precipitate  of  As^S,; 
nitrate  of  silver  produces  a  reddish-brown  precipitate,  sulphate  of 
copper  a  greenish-blue ;  sulphurous  acid  reduces  it  to  arsenious  acid; 
before  the  blowpipe,  with  cyanide  of  potassium  and  with  zinc  and 
sulphuric  acid,  the  reactions  are  as  above. 

Preparations  of  Arsenic. 

Acidum  arseniosum,  APjOj.    AVIiite,  opiique,  sometimes  translucent,  mnsses. 

Liquor  potnssii  arsenitis,  As^Oj  aud  KHCOg-f- Aq.   Eacli  C4  grs.  to  Oj  ;  gr.  iv  ASO3 

Liquor  sodii  aricntVis,  AsjOgNnjIICOg.    60  grains  eacli,  to  Oj  ;  gr.  8|  Asj  to  f5j. 
Acidum  arsaiicum,Ai',p..    Nut  used  in  medicine. 
Ammonii  arsenias,  2Nll^HAs()^.    Culorli-ss  rhombic  prisms. 
Liquor  ammonii  arscniari«,  gr.  j  to  f'^j  .  Biette's  ai  si'iiicul  solution. 
Sodii  arseniiis,  Nii2llAs()., -(- 7ri.,0. 

Liquor  sodii  arseniatis,  gr.  j  to  ijj.    Contains  one-seven-lmudredth  As. 
Ferri  arscniiin,  Fcg'J.'VsO^.    Dark  green  powder. 
Arsenici  iodidum,  Asl,.    A  soluble  orange-red  .".'ilt. 

Liquor  hj-drargj-ri  et  arsenici  iodidi.    Aslj  and  II gl,,  of  each,  70  grains  to  Oj. 


fowler's  solution. 
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Acidiim  Ai'seniosum.    As203=198.    {White  Arse7iic.) 

As  before  stated,  this  compound  is  a  collateral  product  in  the 
smelting  of  cobalt  ores.  These  ores,  which  are  worked  extensively 
in  Bohemia  and  Saxony,  furnish  the  suiDplies  of  arsenic  to  com- 
merce. It  comes  in  broken  masses,  with  a  conchoidal  fracture, 
sometimes  translucent,  and  sometimes,  especially  when  old,  opaque, 
white,  or  buff-colored.  Soluble  in  about  100  parts  of  cold  water; 
more  soluble  in  boiling  water,  which,  on  cooling,  deposits  octahe- 
dral crystals;  its  solubility  varies  very  much,  however,  the  trans- 
parent variety  being  the  more  soluble.  It  should  be  preferred  for 
cliemical  uses  in  mass,  as  the  powder  is  liable  to  adulteration.  In 
medicine,  it  is  used  as  an  alterative  and  febrifuge.  Dose,  -Jg  to  ^ 
grain.    Externally  it  is  occasionally  applied  to  cancerous  alfections. 

Arsenious  acid  is  well  known  to  be  a  violent  corrosive  poison, 
and  being  cheap  and  abundantly  sold  as  a  poison  for  rats  and  for 
other  purposes,  is  apt  to  be  taken  accidentally  or  with,  criminal 
design.  Its  sale  is  restricted  in  most  of  the  States  by  law.  The 
best  antidote  is  hydrated  j^ei'ozide  of  iron,  which,  as  described  in  its 
ap[)ropriate  jilace,  should  be  given  in  tablespoonful  doses,  repeated 
every  ten  minutes,  till  a  large  excess  has  been  given. 

Liquor  Potassii  Arsenitis,  U.  S.  P.    {Fowler's  Solution.) 

Take  of  Arsenious  acid,  in  small  fragments. 

Bicarbonate  of  potassium,  each,  sixty-four  grains. 
Distilled  water,  a  sufficient  quantity. 
Compound  spirit  of  lavender,  half  a  tiuidounce. 

Boil  the  arsenious  acid  and  bicarbonate  of  potassium  in  a  glass 
vessel  (or  porcelain  capsule)  with  half  a  fluidounce  of  distilled 
water,  till  the  acid  is  entirely  dissolved;  to  the  solution,  add  twelve 
fluidounces  of  distilled  water;  then  add  the  compound  sjDirit  of 
lavender,  and  afterwards  enough  distilled  water  to  make  it  measure 
a  pint. 

This  very  popular  medicine  is  so  simple  in  its  mode  of  prepara- 
tion as  to  be  conveniently  made  by  the  country  practitioner.  It 
will  be  found  to  facilitate  its  completion,  to  triturate  the  arsenic 
into  a  fine  powder  before  introducing  it  into  the  flask  or  capsule. 
The  ofHcinal  recipe  now  directs  bicarbonate  of  potassium,  2KIIC0,, 
but  it  is  more  common  to  use  the  granulated  carbonate  Iv^COj, 
which  is  usually  contaminated  with  a  little  silica,  and  is  not  uni- 
form in  its  combining  proportion  by  reason  of  its  deliquescence. 
Fowler's  Mineral  Solution  has  a  characteristic  reddish,  almost 
opalescent  appearance,  a  faint  odor  of  lavender,  and  very  little 
taste;  by  some  it  is  stated  to  be  a  solution  of  arsenious  acid  in  the 
alkaline  solution;  by  others,  a  solution  of  arsenite  of  potassium. 
This  is  a  very  common  alterative  and  antiperiodic  medicine,  used 
in  lepra  and  other  cutaneous  aflt'ections,  and  much  emjiloycd  in 
intermittent  fever.  Four  grains  of  arsenious  acid  are  contained  in 
each  tiuidounce.    Dose,        to  xv. 
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Liquor  Sodii  Arsenitis.    {Marie's  Solution.) 

This  preparation  is  very  similar  to  Fowler's  solution;  the  princi- 
pal ditl'erence  being  the  substitution  of  a  sodium  salt  for  one  of 
potassium.  30  grains,  each,  of  arsenious  acid  and  dried  carbonate 
of  sodium  are  digested  with  six  ounces  of  distilled  water,  and  after 
solution,  sufficient  cinnamon  water  is  added  to  make  the  whole 
measure  eight  fluidounces. 

It  is  used  for  the  same  purposes  and  in  the  same  doses  as  Fowler's 
solution. 

Arsenic  Acid.  H3AsO^=142. 

If  arsenious  acid  diifused  in  water  is  heated,  and  nitric  acid  in 
small  quantities  added  until  nitrous  acid  fumes  cease  to  be  given  off, 
the  solution  contains  arsenic  acid.  An  addition  of  muriatic  acid  to 
the  water  accelerates  the  reaction,  but  is  not  indispensably  necessary. 

When  evaporated  to  dryness  and  fusion  without  carrying  the 
heat  too  high,  arsenic  acid  appears  as  a  colorless  or  white  vitreous 
mass,  free  from  water  of  crystallization,  deliquescent,  and  some- 
times forming  crystals  containing  water.  It  is  exceedingly  poison- 
ous, has  not  been  used  in  medicine  in  its  free  state,  but  the  follow- 
ing compositions  have  been  prescribed. 

Ammonii  Arsenias.    (Arseniate  of  Ammonium.) 

To  prepare  the  dry  salt,  a  concentrated  solution  of  arsenic  acid 
is  mixed  with  strong  solution  of  ammonia  until  a  precipitate  com- 
mences to  appear;  on  setting  aside,  colorless  oblique  rhombic  prisms 
are  deposited ;  they  are  efflorescent  in  the  air,  and  lose  ammonia. 

It  is  a  very  poisonous  salt,  exhibiting  in  a  higli  degree  the  altera- 
tive effects  of  arsenic;  the  dose  is  5'^  to  grain. 

Liquor  Ammonii  Arseniaiis.    (JBiette's  Arsenical  /Solution.) 

One  grain  of  arseniate  of  ammonium  is  dissolved  in  one  ounce 
of  water;  the  dose  is  20  minims  to  half  a  drachm. 

Sodii  Arsenias,  U.  S.  P.    J^"aJIAs04  4-7H20.    {Arseniate  of  Soda.) 

This  is  made  by  calcining  480  grains  of  arsenious  acid,  408  grains 
of  nitrate  of  sodium,  and  264  grains  of  dried  carbonate  of  sodium 
with  a  full  red  heat.  Put  the  fused  mass  while  still  warm  into  four 
fluidounces  of  distilled  water,  and  stir  until  dissolved.  Filter  the 
solution,  and  set  aside  to- crystallize.  Drain  the  cr^'stals,  and  dry 
rapidly  on  filtering  paper.    Keep  them  in  a  well-stopped  bottle. 

Liquor  Sodii  Arseniaiis,  IT.  S.  P.    {Pearson's  Arsenical  Solution.) 

Take  of  Arseniate  of  soda,  rendered  anhydrous  by  heat  not  above  30(P, 
sixty-four  grains. 
Distilled  water,  a  pint. 

Dissolve  the  arseniate  of  sodium  in  the  water. 

This  solution  contains  rather  more  arsenic  than  Biette's  liquor; 
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it  is  considered  milder,  and  given  in  the  same  doses;  in  minute 
doses,  it  is  asserted  to  be  a  reliable  remedy  against  salivation. 

Ferri  Arsenias.    {Arseniate  of  Iron.) 

Arscniate  of  sodium  or  ammonium  produces  in  the  solution  of 
protochloride  of  iron  a  white  precipitate,  which,  during  washing 
and  drying,  assumes  a  dirty  green  color  by  being  converted  into  a 
ferrosoferric  salt.  In  cancer,  psoriasis,  etc.,  it  has  been  given  in 
doses  of  j'g  to  grain,  usually  combined  with  phosphate  of  iron ; 
externally  it  is  used  iu  ointments  containing  about  half  a  drachm 
to  an  ounce. 

Arsenid  lodidiim.    Asl3=456.    {Iodide  of  Arsenic.) 

Take  of  Arsenic  (the  metal),  sixty  grains. 
Iodine,  three  hundi-ed  grains. 

Rub  the  arsenic  in  a  mortar  until  reduced  to  a  fine  powder,  then 
add  the  iodine,  and  rub  them  together  till  they  are  thoroughly 
mixed.  Put  the  mixture  into  a  small  flask  or  test-tube,  loosely 
stopped,  and  heat  it  very  gently  until  liquefaction  occurs,  then  in- 
cline the  vessel  in  difl'erent  directions  in  order  that  any  portion  of 
the  iodine  which  may  have  condensed  on  its  inner  surface  may  be 
returned  into  the  fused  mass.  Lastly,  pour  the  melted  iodide  on  a 
porcelain  slab,  and  when  it  is  cold  break  it  into  pieces  and.  keep  it 
in  a  well-stopped  bottle.  {U.  S.  P.) 

This  is  an  orange-red  crystalline  solid,  readily  reduced  to  powder, 
entirely  soluble  in  water,  and  wholly  volatilized  by  heat.  It  is 
seldom  prescribed  extemporaneously,  being  little  known  to  practi- 
tioners, although  doubtless  capable  of  valuable  therapeutic  applica- 
tions. 

It  is  made  ofliicinal  for  the  purpose  of  furnishing  a  ready  means 
of  forming  the  solution  which  follows: — ■ 

Liquor  Arsenid  et  Hydrargyri  lodidi,  U.  S.  P.    {Donovan's  Solution.) 

Take  of  Iodide  of  arsenic, 

Eed  iodide  of  mercury,  eacli,  thirty-five  grains. 
Distilled  water,  half  a  pint. 

Rub  the  iodides  with  half  a  fluidounce  of  the  water,  and  Avhen 
they  have  dissolved,  add  the  remainder  of  the  water  and  filter.  Of 
course,  the  mixed  powder  should  be  entirely  dissolved. 

Doi  lovan's  solution  is  a  clear,  very  pale  straw-colored,  or  colorless 
liquid,  with  a  slightly  styptic  taste.  It  should  not  be  prescribed 
with  other  chemical  preparations,  as  a  general  rule.  It  is  a  power- 
tul  alterative,  said  to  be  particularly  adapted  to  the  treatment  of 
venereal  diseases.  Dose,  "iv  to  xx.  Each  fgj  contains  about  J 
grain  of  arsenic  estimated  as  arsenious  acid. 
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CHAPTER  X. 

MERCURY,  GOLD,  AND  PLATINUM. 

Hydrargyrum.    IIg=200  vel  100.  (Mercury.) 

Mercury  is  obtained  cliiefly  from  its  bisulpliuret,  native  cinna- 
bar, by  distillation  with  lime;  sometimes  it  is  met  with  in  its  me- 
tallic state,  and  rarely,  combined  with  chlorine.  Very  rich  cinnabar 
is  found  in  California,  from  which  a  considerable  proportion  of  our 
mercury  is  obtained;  tlie  mines  of  New  Almaden  alone  have  pro- 
duced in  a  single  year  30,000  flasks  of  76 J  lbs.  each.  The  chief 
uses  of  mercury  are  for  the  extraction  of  noble  metals,  the  making 
of  vermilion,  silvering  mirrors,  the  manufacture  of  barometers  and 
thermometers,  and  the  preparation  of  its  salts  used  in  medicine. 

When  pure,  mercury  is  a  brilliant  white,  metallic  liquid,  becoming 
solid  at  — 39°  F.,  boiling  at'  662°  F. ;  sp.  gr.  13.5 ;  entirely  vaporized 
by  heat;  when  small  globules  of  it  are  rolled  slowly  on  a  slieet  of 
paper,  not  a  particle  should  adhere.  It  dissolves  many  metals,  as 
tin,  bismuth,  zinc,  silver,  and  gold,  forming  amalgams  with  them. 
It  may  be  separated  from  these,  when  they  contaminate  it,  by  dis- 
tillation. It  is  not  attacked  by  muriatic  nor  by  cold  sulphuric 
acid,  though  the  latter  acid,  at  a  boiling  temperature,  forms  with 
it  a  persulphate,  sometimes  called  bipersulphate.  Nitric  acid 
oxidizes  and  dissolves  it,  forming  two  nitrates.  Mercury  forms 
numerous  salts,  a  number  of  which  are  oiBcinal  preparations. 

In  the  two  classes  of  salts  formed  by  the  suboxide  (protoxide)  and 
protoxide  (deutoxide)  of  mercury,  these  oxides  are  recognized  in  the 
following  way : — 

Tests  for  the  Protoxide. — Sulphuretted  hydrogen  and  sulphuret  of 
ammonium  cause  a  black  precipitate,  insoluble  in  diluted  acids; 
alkalies  cause  a  black  precipitate;  muriatic  acid  throws  down  a 
white  precipitate  of  calomel;  iodide  of  potassium  a  greenish-yellow, 
darkened  by  excess  of  precipitant;  protochloride  of  tin  precipitates 
the  metallic  mercury. 

Tests  for  the  Deutoxide  {Red  Oxide). — Suljihuretted  hydrogen  and 
sulphuret  of  ammonium  at  first  produce  a  white  preci})itate,  which 
on  the  further  addition  of  the  precipitant  turns  yellow,  orange, 
brown  and  black;  fixed  alkalies,  in  the  absence  of  ammonia,  cause 
a  reddish-brown  precipitate,  which  is  yellow  with  an  excess  of  the 
precipitant;  the  precipitate  caused  by  ammonia  is  white;  proto- 
chloride of  tin  at  first  throws  down  calomel;  when  in  excess,  tho 

metal  is  reduced.  ,  ,  ^ 

The  following  convenient  test  for  the  mercurials  is  very  delicate, 

and  well  adapted  to  pill  masses,  etc.:— 

On  to  a  copper  coin  brightened  with  a  little  NO3,  a  small  portion 

of  the  suspected  substance  is  pliiced  and  moistened  with  a  drop  or 
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two  of  water  into  a  \y,\sty  consistence;  a,  small  fragment  of  KI  is 
added  to  it,  and  on  washing-  it  u  mercurial  stain  will  remain.  Nu- 
merous so-called  "  vegetable,"  and  other  "quack"  i)ills  will  be  found 
to  show  the  presence  of  calomel  in  this  way.  The  reaction  in  the 
case  of  blue  mass  is  less  ra[)id,  though  equally  cei'tain. 
,  The  combining  number  adopted  by  chemists  recently  for  mer- 
cury is  200;  that  which  the  leading  pharmacologists  of  this  country 
have  adopted  heretofore  is  also  200;  to  prevent  any  discrepancy  it 
will  be  seen  tliroughout  the  Pharmacopoeia  that  in  the  adoption  of 
officinal  names,  those  chosen  are  such  as  would  be  equally  applica- 
ble in  either  case.  It  will  be  seen  that  practically  there  is  no  dif- 
ference in  the  proportions  employed,  in  the  preparations,  nor  in 
their  testings;  the  results  are  the  same,  though  the  chemical  names, 
and  the  explanations  of  the  reactions,  are  dift'erent.  More  recent 
authorities  adopt  200,  and  in  the  following  syllabus  and  in  the 
text  their  views  will  be  followed;  this  will  tend  to  less  confusion, 
as  these  views  are  likely  to  prevail  in  future,  and  will  be  in  har- 
mony with  the  lessons  of  those  familiar  with  the  U.  S.  Dispensatory. 

Syllabus  op  Mercurial  Compounds. 


Off.  name. 

Ilydrargyri  chloridum  corro- 
sivum 

Ilydrargyri  chloridum  initc... 

"        sulphas  flava  

"         iodidum  rubruni.. 

"         iodidum  viride.... 

"         iodidum  fluvum. ... 

Iodide  of  calomel  

Biiiiodide  of  calomel  

Pota.Hsii  ct  h/draryyri  iodidum 
Syrup  of  iodohydrargyrate  of 
iron 

Syrup  of  iodohydrargyrate  of 
potassium  and  iron 

Ilydrargyri  bibromidum  

"  bromidum  

"  cyanidum   

"         sulphuretum  ru- 
brum 

"         sulphuretum  ni- 
grum 

"         oxiilum  rubrum... 

"  "  nigrum... 

"  acctaa  

"  protonilralis  liquor 
' '         binitralis  liquor . . . 

"  phospha.i.   

Hydrargyrum  ammoniatum... 

"         cum  crctn  


Oomposition,  etc. 


IlgCl 
Hg30,S0, 


HgT, 


Ilgl 
Ilgl  +  IlgT, 


KI,2HgI, 


IIgI,-f  Fel+Aq 

IlgBr, 
HgBr 

HgCy, 
IlgS 


IlgO 

Hg,0 

ITgjOA^ 
IlgNOj  ill  Aq 
IIuJN'Oain  Aq 
2(IIg/))[lP03 
NHjllgCl 

.T  parts  Ilg-f  GpCaCOj 


Uses. 


Alterative,  an- 
tiseptic, etc. 

Cathartic  and 
alterative 

Emetic  and  cr- 
rhine 

Alterative  in 
syphilis,  etc. 


Alterative 


Cathartic  and 
alterative 

Alterative 

Alterative  fu- 
migations 

Mild  alterative 

Externally, 
stimulant 

Alterative,  eia- 
Ingogue,  etc. 

Alterative 


Externall}'  i 
ointment 

Antacid  and 
a  Iterative 


Dosej 


tV  to  i  s'-- 

to  20  grs. 
Emetic,  3  grs. 

tV  to  i  gr. 

i  to  1  gr. 
^  to  ^  gr. 

tV  to  k  gi-- 
tV  to  i  gr. 
tV  to  i  gr. 

gl.t.  XX  to  XXX. 

tV  to  i  gr. 
to  G  grs. 

tV  to  ^  gr. 
gr.  V  to  3j. 

^  to  3  grs. 

i  to  1  gr. 
gtt.  iij. 

^  to  2  grs. 
^  to  3  grs. 
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Mydrargyri  Chloridum  Corrosivum,  U.  S.  P.  {Hydrargyri  Perchlo- 
ridum,  Ph.  Br.  HgCl2=275.  Chloride,  Perckloride,  Bichloride 
of  Ilereury.    llercuric  Chloride.  Corrosive  Sublimate.) 

By  the  action  of  boiling  sulphuric  acid  on  mercury,  the  iDcrsul- 
i:)hate  (HgSOJ  is  first  formed.  When  this  is  heated  with  common 
salt,  mutual  exchange  takes  place,  and  chloride  of  mercury  and 
sulphate  of  sodium,  the  former  of  which  sublimes,  are  produced. 
The  changes  are  represented  in  the  formula  Hg,S0,  +  2NaCl= 
HgCl,+Na,SO,.  _  _ 

Corrosive  sublimate  is  in  heavy  white  crystalline  masses,  of  a 
styptic  and  metallic  taste;  soluble  in  about  sixteen  parts  of  cold 
and  three  of  boiling  water,  in  three  parts  of  alcohol,  and  four  of 
ether ;  it  melts  and  entirely  sublimes  when  heated.  Its  watery 
solution,  precipitated  by  alkalies  or  lime-water,  throws  down  the 
red  or  yellowish  binoxide.  {See  Yellow  Wash.)  When  this  pre- 
cipitate is  heated,  it  gives  oti:'  oxygen,  and  runs  into  globules  of 
metallic  mercury;  a  solution  of  corrosive  sublimate  precipitates 
albumen,  and  forms  with  it  a  definite  insoluble  compound,  to  which 
property  its  use  as  an  antiseptic  is  due. 

It  is  a  very  powerful  irritant;  when  taken  in  large  doses,  it 
causes  burning  at  the  epigastrium,  vomiting,  and  purging ;  applied 
to  the  skin,  it  is  corrosive.  It  is  less  apt  to  produce  salivation 
than  the  otber  preparations  of  mercury,  and  in  very  small  doses  it 
is  useful  as  an  alterative  in  chronic  affections,  syphilitic  or  not ; 
locally  it  may  be  used  as  a  lotion,  gai'gle,  injection,  or  ointment, 
in  chronic  skin  diseases,  ulcerated  sore  throats,  and  chronic  dis- 
charge from  mucous  membranes. 

DosE,'-i-'g  gr.  to  \  gr.  in  solution,  or  pill  with  crumb  of  bread.  The 
solution  for  external  use  is  usually  made  in  the  proportion  of  \  or 
^  gr.  to  f  sj  of  water.  It  is  much  used  in  solution  with  chloride  of 
ammonium,  which  increases  its  solubility  as  a  poison  for  bedbugs  ; 
the  proportions  to  be  used  are  one  ounce  of  corrosive  sublimate, 
half  an  ounce  of  chloride  of  ammonium  to  two  pints  of  water. 
When  taken  in  poisonous  doses,  recourse  should  be  had  imme- 
diately to  albuminous  liquids;  eggs,  if  at  hand,  should  be  ad- 
ministei-ed  freely,  or  a  thin  paste  of  wheat  flower  or  milk,  care 
being  taken  to  evacuate  the  bowels  and  to  carry  off  completely  the 
prectpitated  material,  which,  though  comparatively  insoluble,  is  by 
no  means  inert. 

Bydrargyri  Chloridum  Mile.    IIgCl=  235.5.    {Mild  Chloride  of 
Mercury.    Mercurous  Chloride.  Calomel.) 

To  prepare  this,  the  persulphate  of  mercury  first  formed,  as 
explained  under  the  head  of  corrosive  chloride,  is  afterwards,  by 
being  rubbed  with  a  second  equivalent  of  the  metal,  reduced  to 
a  condition  capable  of  forming,  when  heated,  the  subsulphate 
(Ilg  SO  );  and  this,  by  the  action  of  the  common  salt,  is  converted 
into' the  subchloride  of  mercury,  sulphate  of  sodium  being  produced 
at  the  same  time,  IIg2S0,-hi^aCl=IIg,Cl+NaS0,. 
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Calomel,  when  snblinied,  occurs  in  cakes,  with  a  crystalline  sti-uc- 
ture;  but  as  a  drug,  it  is  met  with  in  the  form  of  a  white,  or 
yellowish-white,  heavy  powder,  without  odor  or  taste;  sublimes 
with  heat;  treated  with  potassa,  it  is  blackened,  from  the  ])re- 
cipitation  of  the  protoxide,  which,  when  heated,  runs  into  metallic 
globules. 

Under  the  name  of  English  or  hydro-sublimed  calomel,  a  prepa- 
ration is  found  in  commerce,  which  is  preferred  by  some  physicians 
to  the  kind  made  in  the  manner  described  above ;  it  is  j^repared  in 
accordance  with  Woehler's  suggestion,  by  conducting  the  calomel 
vapors  during  the  process  of  sublimation  into  a  chamber  through 
which  steam  is  passed;  or,  as  proposed  by  Dann,  by  condensing  the 
calomel  in  a  current  of  cold  atmospheric  air.  Any  corrosive  sub- 
limate present  in  the  vapors  is  washed  out  by  the  condensed  water 
of  Woehler's  process. 

Calomel  must  be  entirely  free  of  corrosive  sublimate;  if  treated 
with  alcohol  or  boiling  water,  the  filtrate  must  yield  no  precipitate 
with  sulphuretted  hydrogen  and  nitrate  of  silver.  Calomel  is 
entirely  volatile;  most  foreign  admixtures  are  left  behind  on  heat- 
ing upon  platinum  foil. 

By  the  action  of  nitric  and  muriatic  acids,  calomel  is  slowly  con- 
verted into  corrosive  sublimate;  soluble  chlorides,  and  even  con- 
tinued boiling  with  water  or  alcohol,  alone  have  a  similar  action. 
Chlorine,  hypochlorites,  iodine,  iodides,  hydrocyanic  acid,  and  cya- 
nurets  decompose  calomel;  the  chlorides  producing  corrosive  sub- 
limate ;  it  should  therefore  not  be  prescribed  at  the  same  time  with 
muriate  of  ammonia  or  nitro-mui'iatic  acid,  which  last  is  specially 
indicated  in  torpor  of  the  liver  ;  symptoms  of  violent  gastric  irri- 
tation have  been  unexpectedly  produced  from  neglecting  this  pre- 
caution. 

The  peculiarities  of  calomel,  as  a  mercurial  agent,  are,  that  it 
produces  little  local  irritation  ;  it  acts  as  a  purgative  by  increasing 
tlie  secretion  of  bile  and  other  intestinal  fluids,  and  hence  is  much 
relied  on  in  afiections  of  the  liver,  and  obstructions  to  the  portal 
circulation.  It  is  much  combined  with  other  remedies,  being 
greatly  modified  in  its  eflects  by  judicious  combination  with  seda- 
tives, cathartics,  astringents,  etc. 

Dose,  as  a  purgative,  6  grs.  to  9j ;  to  produce  ptyalisra,  J  grain  to 
1  grain,  frequently  repeated.  It  has  become  customary  to  admin- 
ister exceedingly  minute  quantities  of  this  preparation,  so  low  as 
j'^th  of  a  grain,  repeated  every  hour  or  two,  the  constitutional 
effects  being  perceptible  after  a  grain  has  been  given  in  this  way. 
I  am  informed  that  its  power  to  salivate  is  greatly  increased  by 
long  trituration  with  sugar  of  milk,  perhaps  on  account  of  the 
extremely  fine  division  to  which  it  is  thus  brought,  and  of  some 
chemical  change  not  yet  investigated. 

Hydrargyri  Sulphas  Flava.    HgjO^SO^.    ( Turpeth  Mineral.) 

The  persulphate  of  mercury,  formed  by  the  action  of  boiling  sul- 
phuric acid  on  the  metal,  and  mentioned  in  the  two  preceding 
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formulas,  is  readily  dcconiposed  by  reducing  it  to  powder  and  sub- 
mitting it  to  the  action  of  warm  water,  which  changes  its  composi- 
tion and  properties,  producing  a  yellow-colored  insoluble  subsalt 
HgjOgSO^.  This  is  used  almost  exchisively  as  an  errhine,  variously 
diluted  with  snuff,  powdered  liquorice  root,  lycopodium,  etc. 

Hydrargyri  lodidum  Ruhrum.    HgIo=454,    {Red  Iodide  or 
Biniodide  of  Mercury.    Mercuric  Iodide.) 

Take  of  Corrosive  chloride  of  mercury   ...    A  troyounce. 

Iodide  of  potassium  Ten  drachms. 

Distilled  water  A  sufficient  quantity. 

Dissolve  the  chloride  of  mercury  in  a  pint  and  a  half  of  water 
by  trituration  in  a  mortar,  adding  small  quantities  of  this  solvent 
at  a  time,  and  pouring  it  into  a  precipitating  jar,  till  the  salt  is 
completely  taken  up ;  then  dissolve  the  iodide  of  potassium  in  half 
a  pint  of  hot  water  by  shaking  them  together  in  a  vial.  JSTow 
pour  the  solution  of  iodide  into  the  solution  of  chloride  contained 
in  the  precipitating  jar,  both  liquids  being  hot  at  the  time  of  mix- 
ing them;  this  will  produce  immediately  a  brilliant  scarlet-colored 
precipitate  of  biniodide  of  mercury,  leaving  in  solution  the  very 
soluble  chloride  of  potassium.  ITow  fold  a  plain  filter,  and,  having 
poured  off  the  supernatant  liquid  from  the  precipitated  biniodide, 
throw  the  latter  on  the  filter  in  a  funnel,  and  wash  it  . by  adding 
repeatedly  fresh  portions  of  pure  water.  Wrap  the  filter  up  in  soft 
pa[)er,  and  lay  it  away  with  a  weight  on  it,  in  a  warm  place  to  dry. 

Biniodide  of  mercury  is  a  beautiful  scarlet-colored  powder  (in 
fine  crystals,  if  the  boiling  hot  solution  has  been  allowed  to  cool 
slowly);  insoluble  in  water,  but  soluble  in  alcohol,  and  in  solutions 
of  iodide  of  potassium  and  chloride  of  sodium.  It  is  wholly  sub- 
limed by  heat,  condensing  iu  scales  which  are  at  first  yellow,  but 
afterwards  red. 

The  two  iodides  of  mercury  resemble  the  two  chlorides  in  their 
relative  medicinal  activity.  This  is,  like  corrosive  sublimate,  a 
powerful  pioison. 

It  is  conveniently  given  in  pill,  but  perhaps  more  frequently  iu 
solution  of  iodide  of  potassium  with  or  without  the  addition  of 
vegetable  alterative  preparations.    Dose,  j'g  to  \  gr. 

Hydrargyri  lodidum  Viride.    IIgI=327.    {Subiodide,  Protiodide, 

or  Green  Iodide  of  Mercury.) 

Take  of  Mercury   A  troyounce. 

Iodine  YivQ  drachms. 

Stronger  alcohol   .  Sufficient. 

Rub  the  mercury  and  iodine  together,  adding  half  a  fluidounce 
of  stronger  alcohol  to  form  a  soft  paste,  and  continue  the  tritura- 
tion till  the  ingredients  are  thoroughly  incorporated.  Stir  the  mix- 
ture occasionaily,  and,  at  the  end  of  two  hours,  triturate  again, 
with  considerable  pressure,  until  it  is  nearly  dry.  Then  rub  it  up 
with  stronger  alcohol,  gradually  added,  until  it  is  reduced  to  a 
uniform  thin  paste;  and  liaving  transferred  this  to  a  filter,  wash  it 
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with  strong-er  alcohol  until  the  washings  cease  to  produce  a  per- 
manent cloudiness  when  drojiped  into  a  large  quantity  of  water. 
Lastly,  dry  the  iodide  in  the  dark  with  a  gentle  heat,  and  keep  it 
in  a  well  stopped  bottle,  protected  from  the  light.    {U.  S.  P.) 

By  this  process,  though  a  slight  excess  of  mercury  is  used,  a 
small  quantity  of  the  red  iodide  is  formed,  which  is  directed  to  be 
removed  by  dissolving  it  out  with  the  alcohol. 

The  mercury  is  conveniently  weighed  by  balancing  a  small  paper 
pill-box  on  the  scales,  and  giving  to  one  side  of  it  a  little  crimp,  as 
shown  ill  Fig.  175;  so  that  a  small  stream  of  the  metal 
may  be  poured  out  conveniently^  The  accurate  ad-  Fig.  175. 
justment  of  the  quantity  is  troublesome.  The  iodine 
also  requires  care  in  weighing,  owing  to  its  corrosive 
action  on  the  metals.  The  most  convenient  method 
is  to  balance  a  pair  of  watch-glasses  b}'  filing  away 
the  heavier  of  the  two,  or  by  pasting  on  to  the  lighcr 
a  small  piece  of  tinfoil,  and  then  to  lay  them  away 
for  Aveighing  corrosive  substances.  In  the  absence  of  this,  a  piece 
of  thick  and  well  glazed  writing-paper  miiy  be  put  on  to  each  plate 
and  balanced.  If  the  scales  are  kept  in  a  case,  as  shown  in  the 
first  chapter,  they  should  be  taken  out  whenever  iodine  is  to  be 
weighed  on  them,  as  the  vapor  becoming  diffused  through  the  air 
inside  the  case  will  corrode  the  metal. 

Green  iodide  of  mercury  is  a  greenish-yellow  powder,  insoluble 
in  water,  alcohol,  or  solution  of  chloride  of  sodium,  but  soluble  in 
ether.  Officinal  stronger  alcohol,  when  shaken  with  it  and  sepa- 
rated by  filtration,  gives  but  a  transient  cloudiness  on  being  drop- 
ped into  water,  and  when  evaporated  from  a  porcelain  surface 
leaves  only  a  faint  red  stain.  Heated  quickly,  it  sublimes  in  red 
crystals,  which  afterwards  become  yellow  by  age;  it  is  converted  into 
teriodide,  which  has  a  yellow  color,  and  is  believed  to  be  more  active. 

It  is  used  as  an  alterative,  usually  in  j)ill.  Dose,  \  gr.  to  1  gr. ; 
it  is  incompatible  with  iodide  of  potassium,  which  converts  it  into 
biniodide  with  separation  of  mercury. 

Hydrargyri  lodidum  Flavum.    Ilgl  -f  Ilgl^.    ( Yellow  Iodide  of 

Mercury.) 

Owing  to  the  instability  of  the  protiodide  of  mercury,  it  is  not 
very  reliable  as  a  medicine  for  internal  use;  as  a  substitute  for  it,  a 
yellow  iodide  has  been  proposed,  which  is  unalterable  by  exposure 
and  age.  It  is  made  by  precipitating  protonitrate,  or  some  other 
protosalt  of  mercury,  by  iodide  of  potassium,  to  which  one-sixth  of 
Its  weight  of  iodine  has  been  previously  added. 

It  is  a  bright  lemon-yellow  powder,  insoluble  in  water  and  alco- 
hol; it  sublimes  when  heated  in  red  crystals,  which  turn  yellow 
on  cooling.  It  is  decomposed  by  hydriodic  acid  and  by  iodides 
which  are  incompatible  with  it.  It  is  given  in  doses  of  one-eighth 
or  one-quarter  grain. 
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Iodides  of  Calomel. 

Boutigny  has  proposed  for  medicinal  use  two  preparations  which 
have  been  called  respectively  iodide  and  biniodide  of  calomel  (sub- 
iodide  and  iodide).  The  former  is  prepared  by  heatine;  four  equi- 
valents of  calomel  in  a  retort  until  it  commences  to  suljlime,  when 
gradually  two  equivalents  of  iodine  are  added.  The  salt  appears 
to  be  a  mixture  of  two  equivalents  of  calomel,  one  of  iodide,  and 
one  of  chloride  of  mercury. 

The  biniodide  of  calomel  is  prepared  in  a  similar  manner  from 
equal  equivalents  of  calomel  and  iodide,  and  must  therefore  contain 
one  equivalent  each  of  bichloride  and  biniodide  of  mercury. 

Gobley  (see  Am.  Journ.  Fharm.,  xxx.  168)  prepares  these  iodides 
by  triturating  the  material  together,  introducing  it  into  a  retort, 
and  heating  it  in  a  sand-bath  to  fusion. 

It  is  evident  that  the  two  preparations  must  be  of  different 
intensity  in  their  medicinal  properties.  They  have  been  given  in 
doses  of  one-sixteenth  to  one-eighth  grain,  and  employed  externally 
in  the  proportion  of  a  scruple  to  half  a  drachm  in  one  ounce  of 
ointment. 

Potassii  et  Hydrargyri  lodidum.    KI,2IIgl2.  {lodohydrar gyrate  of 

Potassium.) 

A  hot  solution  of  iodide  of  potassium  dissolves  three  equivalents 
of  biniodide  of  mercury,  one  of  which  crystallizes  out  on  cooling, 
afterwards  yellow  prisms  are  separated  having  the  composition 
stated  in  the  syllabus;  they  are  soluble  in  alcohol  and  ether,  but 
decomposed  by  water. 

It  is  said  to  be  less  apt  to  produce  salivation  than  other  mer- 
curial preparations.  It  is  given  in  doses  of  one-twelfth  to  one- 
eighth  grain,  and  in  ointment  of  the  same  strength  as  the  other 
mercurial  iodides.  "When  intended  for  use  in  solution,  it  has  been 
recommended  to  make  it  extemporaneously  with  an  excess  of  iodide 
of  potassium,  or  dissolve  it  in  a  solution  of  this  iodide.  One  of  its 
most  useful  applications  is  to  the  testing  of  organic  alkalies,  which  see. 

Syrup  of  lodohydrargyrate  of  Iron. 

This  preparation  is  recommended  to  be  made  by  dissolving  one 
part  of  red  iodide  of  mercury  in  three  thousand  parts  of  the  officinal 
syrnp  of  iodide  of  iron.  The  dose  is  from  twenty  to  thirty  drops 
as  an  alterative  tonic. 

Syrup  of  lodohydrargyrate  of  Potassium  and  Iron. 

J.  E.  Young,  of  Williamsburg,  K  Y.,  offers  this  preparation, 
made  by  combining  sixty-four  grains  of  iodine  in  three  drachms  of 
water  with  iron,  and  filtering  "the  solution  into  three  and  a  half 
fluidounces  of  syrup  ;  two  g'rains  of  red  iodide  of  mercury,  and 
OJie  and  a  half  grain  of  iodide  of  potassium  are  dissolved  in  one 
drachm  of  water,  and  added  to  the  syrup,  the  whole  to  measure 
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four  fluidonnces.  Some  orange-flower  water  may  be  added  to  im- 
prove the  flavor.    The  dose  is  a  teaspoonful. 

Hydrargyri  Bibromidum.    HgBr2=360.    {Bihromide  of  Mercury.) 

This  corrosive  poison  is  prepared  by  combining  two  parts  of  bro- 
mine with  flve  parts  mercury  under  water. 

It  crystallizes  from  water  in  white  shining  scales,  from  alcohol 
in  needles;  is  soluble  iu  water,  more  so  in  alcohol  and  ether,  and. 
sublimes  when  heated. 

In  its  action  it  is  stated  to  be  analogous  to  corrosive  sublimate^ 
and  is  employed  in  the  same  doses. 

Hydrargyri  BromidiLm.    HgBr=280.    (Bromide  of  Mercury.) 

Nine  parts  of  bromide  of  mercury  are  mixed  with  five  parts  of 
mercury  and  sublimed,  or  a  subsalt  of  mercury  is  precipitated  by 
bromide  of  potassium. 

It  appears  as  a  soft  white  powder  or  in  thin  prismatic  crystals, 
insoluble  in  water  and  alcohol,  but  decomposed  by  the  continued, 
action  of  bromides  or  iodides. 

It  is  said  to  resemble  calomel  in  its  action,  and  is  given  in  me- 
dium doses  of  four  to  five  grains. 

Hydrargyri  Cyanidum.    HgCy2=252.    {Cyanide  or  Cyanuret  of 

Mercury.) 

Take  of  Ferrocyanide  of  potassium,  five  troyounces. 

Sulphuric  acid,  four  troyounces  and  one  hundred  and  twenty 
grains. 

Ked  oxide  of  mercury,  in  fine  powder, 
"Water,  each,  a  sufficient  quantity. 

Dissolve  the  ferrocyanide  of  potassium  in  twenty  fiuidounces  of 
water,  and  add  the  solution  to  the  sulphuric  acid,  previously  diluted 
with  ten  fluidounces  of  water,  and  contained  in  a  glass  retort. 
Distil  the  mixture  nearly  to  dryness  into  a  receiver  containing  ten 
fluidounces  of  water  and  three  troyounces  of  red  oxide  of  mercur3\ 
Set_  aside  two  fluidounces  of  the  distilled  liquid,  and  to  the  re- 
mainder add,  with  agitation,  sufficient  red  oxide  to  destroy  the 
odor  of  hydrocyanic  acid.  Then  filter  the  solution,  and,  having 
added  the  reserved  liquid,  evaporate  the  whole  in  a  dark  place,  in 
order  that  crystals  may  form.  Lastly,  dry  the  crystals,  and  keep 
them  ill  a  well-stopped  bottle,  protected  from  the  light.    {U.  S.  P.) 

In  white  prismatic  crystals,  wholly  soluble  in 'water.  "When 
muriatic  acid  is  added  to  the  solution,  hydrocyanic  acid  is  evolved, 
made  evident  by  its  odor,  and  bichloride  of  mercury  is  left,  which 
18  entirely  volatilized  by  heat.  When  cyaiiide  of  mercury  is  heated, 
cyanogen  is  given  off,  and  a  blackish  matter  is  left  containing  glo- 
bules of  mercury. 

Cyanide  of  mercury  is,  like  the  corrosive  chloride,  a  powerful 
poiHon,  differing  from  that  remedy  in  producing  no  epigastric  pain 
in  its  operation.  Some  practitioners  prefer  it  to  corrosive  chloride 
in  tlie  same  doses,  and  for  the  same  purposes. 
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Its  solution  should  uot  be  precipitated  by  muriatic  acid  or  caustic 
potassa. 

Hydrargyri  Sidphuretum  Buhrum.    IIgS=232.    {Red  Sulphide  or 
Sidphurel  of  Mercury.    Artificial  Cinnabar.) 

When  melted  sulphur  is  brought  in  contact  with  mercury,  direct 
union  ensues;  and  if  the  compound  is  afterwards  sublimed,  it  con- 
sists of  dark  scarlet,  shining,  crystalline  masses,  forming,  when 
pov\'dered,  a  beautiful  scarlet  color,  known  by  the  name  of  vermi- 
lion. It  is  insoluble  in  water  and  alcoliol,  volatilizes  entirely  when 
heated  alone,  but  with  potassa  it  is  reduced  to  metallic  globules. 

When  the  fumes  are  brought  into  contact  with  the  surface  of 
the  body,  the  drug  acts  as  a  toi)ical  alterative,  and  becomes  ab- 
sorbed, affecting  the  system  the  same  as  other  mercurials.  It  is 
used  as  a  fnmigator  in  some  syphilitic  skin  diseases;  5ss,  thrown 
on  a  hot  iron,  and  placed  beneath  the  patient  wrapped  in  a  blanket, 
will  effect  the  object.  The  vapor  should  not  be  allowed  to  enter 
the  lungs. 

Hydrargyri  Sulphuretiim  Nigrum.    {Black  Sulphide  of  Mercury. 

Ethiops  Mineral.) 

Made  by  rubbing  equal  parts  of  mercury  and  sulphur  together 
till  the  globules  disappear  and  a  powder  is  formed.  This  was  for- 
merly officinal,  but  has  been  omitted  from  the  Pharmacopozia  since 
its  revision  in  1860. 

Ethiops  is  an  insoluble  black  powder,  which  is  rarely  used  for 
any  purpose.  It  may  be  safely  given  in  doses  of  from  gr.  v  to  Sj, 
though  marked  by  no  very  active  properties. 

Hydrargyri  Ozidum  JRubnim.-   HgO=216.    {Po^oxide  of  Mercury. 
Mercuric  Oxide.    Red  Precipitate.) 

Prepared  by  dissolving  with  heat,  mercury,  ftiij,  in  a  mixture  of 
nitric  acid,  Ibij,  and  water,  Oij  ;  evaporating  the  liquor,  and  tritu- 
rating what  remains  to  a  powder.  This  is  put  into  a  very  shallow 
vessel,  and  heated  till  red  fumes  cease  to  arise,  the  nitrate  is  decom- 
posed by  heat,  nitrous  acid  fumes  being  disengaged  and  oxide  of 
mercury  remaining. 

E,ed  oxide  is  in  orange-red,  shining,  crystalline  scales;  when 
strongly  heated,  it  yields  oxygen  and  metallic  mercury,  without 
the  production  of  red  fumes.  It  is  insoluble  in  water,  but  soluble 
in  nitric  and  hydrochloric  acids. 

It  is  used  only  externally,  as  a  stimulant  and  escharotic;  it  is 
much  applied  as  an  ointment  to  the  eye;  as  an  escharotic,  in  powder, 
alone,  or  mixed  with  sugar,  to  specks  in  the  cornea,  over  chancres, 
and  fungous  ulcers. 

The  directions  of  our  Pharmacopoeia  enjoin  great  care  m  reducnig 
the  red  oxide  of  mercury  to  a  very  fine  po\y(ler;  as  it  is  very  apt 
to  be  gritty  from  containing  crystalline  portions. 
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The  preparation  is  produced,  uniform,  smooth,  and  satisfactory 
by  the  following  forinula  of  T.  S.  Wiegand  : — 

Take  of  Bichloride  of  mercury   550  grains. 

Caustic  potassa,  iu  solution  IIG  " 

Dissolve  the  chloride  in  one  pint  of  boiling  water,  and  pour  the 
solution  into  the  solution  of  caustic  potassa,  diluted  with  two  pints 
of  water,  wash  with  water  till  there  is  no  taste,  and  dry  on  a  porous 
tile;  the  powder  is  smooth,  dense,  and  well  suited  for  the  purpose 
of  admixture  with  fatty  matters. 

Hydrargyri  Oxidum  Nigrum.    HgP=216.    {Protoxide  of  Mercury, 
Mereurous  Oxide.    Mack  Oxide  of  Mercury:) 

Made  by  triturating  colomel  with  a  solution  of  caustic  potassa. 
Protoxide  of  mercury  precipitates,  while  chloride  of  potassium  re- 
mains iu  solution,  and  is  removed  by  washing.  This  preparation 
was  omitted  from  the  U.  S.  Pharmacop<xia  in  1860. 

Black  oxide  of  mercury  is  in  powder,  which  becomes  olive-colored 
by  the  action  of  light.  It  is  wholly  dissipated  by  heat,  metallic 
globules  being  sublimed.  It  is  insoluble  iu  water,  but  is  wholly 
dissolved  by  acetic  acid. 

As  a  medicine,  it  is  like  calomel  in  its  action,  and  is  sometimes 
substituted  for  it,  but  is  said  to  be  liable,  from  occasionally  contain- 
ing deutoxide,  to  operate  harshly.  5ij?  placed  on  a  hot  iron,  answers 
the  purposes  of  a  mercurial  vapor  bath.  Triturated  with  lard,  it 
replaces  mercurial  ointment.  Its  dose,  as  an  altex'ative,  is  a  quarter 
to  a  half  grain  daily;  as  a  sialagogue,  gr.  j  to  iij,  three  times  a  day, 
in  pill. 

Hydrargyri  Aceias.  Hg20Ac=259.  {Acetate  of  Mercury.  Mereurous 

Acetate.) 

This  salt  crystallizes  from  a  hot  solution  of  protoxide  of  mercury 
in  acetic  acid,  or  from  a  mixture  of  the  hot  solutions  of  the  proto- 
nitrate  of  mercury  and  acetate  of  potassium. 

It  separates  in  soft  scales,  is  slightly  oxidized  by  the  air,  and 
blackened  by  the  light  while  moist. 

It  is  used  in  similar  complaints  as  the  other  mercurial  salts, 
in  the  dose  of  one-sixth  of  a  grain  to  one  grain. 

Liquor  Hydrargyri  Nitratis.    IIg2iT03  in  Aqua.    U.  S.  P. 

Take  of  Mercury,  three  troyounccs. 

Nitric  acid,  (ivo  troyounces. 
Distilled  water,  six  fluidrachms. 

Dissolve  the  mercury,  with  the  aid  of  a  gentle  heat,  in  the  acid, 
previously  mixed  with  the  distilled  water.  When  reddish  vapors 
cease  to  arise,  evaporate  the  liquid  to  seven  troyounces  and  a  half, 
and  keep  it  in  a  well-stof)ped  bottle. 

In  this  process  part  of  the  nitric  acid  is  decomposed,  furnishing 
oxygen  to  the  mercury,  and  the  oxide  of  mercury  combines  with 
20 
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the  acid  to  form  the  nitrate  of  protoxide,  formerly  regarded  as  bi- 
nitrate  of  deutoxide  of  mercury,  in  solution.  The  nitric  acid  is 
designedly  present  in  considerable  excess. 

This  solution  is  made  officinal  for  the  preparation  of  citrine 
ointment;  it  is  too  concentrated  for  use  except  with  great  care 
as  a  caustic.  It  is  used  in  cancerous  and  other  malignant  affec- 
tions, and  is  similar  to,  though  not  identical  with,  the  preparation 
formerly  in  use  under  the  name  of  Add  Nitrate  de  Mercure. 

It  is  a  transparent,  nearly  colorless,  acid  liquid,  having  the  spe- 
cific gravity  2.165.  It  is  not  precipitated  by  the  addition  of  dis- 
tilled water;  the  diluted  solution  aflbrds,  with  potassa,  a  dirty- 
yellow  precipitate,  and  with  iodide  of  potassium,  a  bright-red  one, 
soluble  in  an  excess  of  the  precipitant.  When  dropped  on  a  bright 
surface  of  copper,  the  diluted  solution  instantly  deposits  a  coating  of 
mercury. 

Liquor  Hydragyri  Subnitratis.    HglTOj  in  Aq. 

The  German  Pharmacopoeia  contains  a  solution  of  the  protouitrate 
of  mercury,  prepared  by  digesting  mercury  in  excess  with  nitric 
acid  and  water,  equal  parts,  and  diluting  the  solution  until  it  has 
the  specific  gravity  of  1.1,  and  contains  in  twelve  parts  one  part  of 
mercury.  It  is  used  in  venereal  diseases  in  the  medium  dose  of 
two  drops. 

If  the  solution  should  contain  binoxide,  this  may  be  detected  by 
precipitating  it  wath  chloride  of  sodium,  and  testing  the  filtrate 
with  sulphuretted  hydrogen,  which  will  produce  a  yellowish  pre- 
cipitate changing  to  black. 

Hydrargyri  Phosphas.  2(IIg20)H,P03=497.    {3£ercurous  Phosphate. 

Suhphosphate  of  Mercury.) 

A  solution  of  a  subsalt  of  mercury  is  precipitated  by  phosphate 
of  sodium,  and  the  precipitate  well  washed. 

It  is  a  white  crystalline  powder,  insoluble  in  water,  and  has  been 
employed  in  doses  of  about  one  grain,  once  or  twice  a  day. 

There  is  also  a  mercuric  phosphate  which  is  not  used  in  medicine, 
having  the  composition  2(Hg)II,P03. 

Hydrargyrum  Ammoniatum.  NIl2lIgCl  =  251.5.  {Ifercurie  Amido- 
Chloride.   White  Precipitate  of  Mercury.) 

"When  ammonia  is  added  to  a  solution  of  corrosive  sublimnte,  a  i 
peculiar  compound,  and  not  the  oxide  of  mercury,  is  precipitated. 

This  is  a  white,  amorphous  powder,  in  irregular  masses,  frequently 
bearing  the  impression  of  the  fabric  on  which  it  is  drained  and 
dried.  It  is  decomposed  and  dissipated  by  heat ;  is  inspluble  iu  | 
water,  but  decomposed  by  continued  washing;  dissolves  in  hydro- 
chloric acid  without  effervescence;  and,  when  heated  with  potassa, 
gives  off  ammonia,  and  becomes  yellow  from  the  formation  of  the 
red  oxide  of  mercury.  Acetic  acid  which  has  been  digested  witli 
it  does  not  yield  with  iodide  of  potassium  either  a  yellow  or  blue 
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precipitate;  it  is  not  blackened  when  rubbed  with  lime-water.  It 
is  a  compound  of  amidogen  or  amide  (NIIJ  with  chloride  of  mercury. 

This  salt  is  never  used  internally ;  it  is  applied  externally,  to 
chronic  skin  aflections,  in  the  form  of  ointment.    (*S'ee  Uuguenta.) 

Hydrargyrum  cum  Greta,    {llercwy  with  Chalk.    Gray  Powder.) 

Made  by  triturating  three  parts  of  mercurj'  with  five  parts  of 
prepared  chalk,  till  it  loses  its  fluidity  and  metallic  lustre,  and  the 
whole  assumes  the  form  of  a  dark-gray  powder. 

This  process  is  one  of  great  labor;  and  other  modes  of  preparation 
have  been  employed.  Those  which  oxidize  part  of  the  mercury 
into  red  oxide  are  objectionable,  as  rendering  this  mild  powder 
drastic  and  violent  in  its  action.  It  is  much  less  used  than  blue 
mass,  which  it  resembles  in  its  action.  The  proportion  of  mercury 
is  larger  than  in  blue  mass,  but  is  said  to  be  equally  mild  when 
well  made.  Dr.  J.  C.  Beck,  of  Cincinnati,  has  examined  a  speci- 
men containing  15  per  cent,  of  red  oxide  of  mercury.  A  good  sub- 
stitute is  formed  by  mixing  powdered  blue  mass  with  prepared 
chalk,  extemporaneously'. 

It  is  described  as  a  gray  powder,  partly  dissipated  by  heat. 
When  a  small  portion  is  treated  with  dilute  acetic  acid  in  excess, 
it  is  partly  dissolved,  nothing  remaining  but  mercury  in  the  form 
of  minute  globules,  visible  by  the  aid  of  a  magnifying  glass.  The 
solution,  on  the  addition  of  muriatic  acid,  is  rendered  opalescent ; 
and,  when  filtered  after  this  addition,  and  treated  with  hydrosul- 
phui-ic  acid,  does  not  yield  a  black  precipitate. 

In  a  paper  by  Mr.  Joseph  P.  Hemiugton,  read  before  the  Amer. 
Pharm.  Association  in  Sept.  1868,  the  formula  used  by  Dr.  E.  R. 
Squibb,  of  Brooklyn,  IS".  Y.,  is  detailed,  in  which  10  parts  of  mer- 
cury and  2  parts  of  honey  are  shaken  together  in  a  properlj'-  con- 
structed apparatus  for  six  hours;  to  this  mixture  31  parts  of  precipi- 
tated chalk,  mixed  into  a  paste  with  about  38  parts  of  water,  are 
added  and  thoroughly  mixed ;  the  whole  is  then  transferred  to  a 
muslin  strainer,  dried,  and  powdered.  In  nine  samples  of  this 
preparation  examined  by  Mr.  Pemington  the  amount  of  oxide 
varied  from  .265  to  25.69,  thus  accounting  for  the  great  variation 
complained  of  by  medical  practitioners. 

Its  chief  use  is  in  treating  the  complaints  of  children,  the  chalk 
neutralizing  acid  in  the  stomacli,  while  the  mercury  increases  the 
biliary  secretion.   Dose,  for  a  child,  from  half  a  grain  to  three  grains. 

For  other  mercurial  preparations,  see  Pills  and  Ointments. 

AURUM.     (GOLD  =  197.) 

Gold  is  a  soft  metal,  of  a  peculiar  yellow  color,  and  a  lustre 
which  is  not  affected  by  exposure  to  the  air  or  heat;  it  is  extremely 
malleable,  being  readily  drawn  into  very  fine  wire,  or  beaten  into 
leaves  of  ^-^J^^^^th  of  an  inch  in  thickness,  or,  if  plated  on  to 
silver,  not  exceeding  the  one  twelve-millionth  part  of  an  inch.  Its 
specific  gravity  is  19.5  ;  its  fusing  point  1300°  F.    Connuercially  the 
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quality  of  gold  is  designated  by  the  term  carat,  which  expresses 
its  fineness,  not  weight ;  pure  gold  is  24  carat ;  23  carat  gold  con- 
tains 23  parts  of  gold  to  one  of  alloy,  18  carat  gold  18  of  gold  to 
6  of  alloy.  At  the  mint  the  proportion  of  pure  gold  is  expressed 
by  thousandths.  American  coin  is  900  thousandths,  900  parts  pure 
gold  to  100  of  alloy.  To  find  the  carat  of  a  specimen  of  known 
percentage  of  pure  gold,  multiply  the  weight  of  pure  gold  by  24, 
and  divide  the  product  by  the  weight  of  the  mass.  American  fcoia 
is  of  21.6  carats,  thus: — 

900x  24    01  r 

-1000-= 

To  find  the  percentage  of  pure  gold  in  gold  of  known  carat, 
multiply  the  weight  by  the  carat  and  divide  by  24,  thus: — 

1000x  21.6 


24 


'=900. 


Gold  is  not  attacked  by  acids,  except  by  nitromuriatic  acid, 
which  solution  is  the  starting  point  for  all  preparations  of  gold. 

It  combines  with  oxygen  in  two  proportions,  forming  a  suboxide, 
AuO,  and  a  peroxide,  AuO^. 

Gold  leaf,  like  silver  leaf,  is  used  for  coating  pills  containing  nau- 
seous or  strong-smelling  substances. 

Test  for  Peroxide  of  Gold. — Sulphuretted  hydrogen  and  sulphuret 
of  ammonium  cause  a  black  precipitate,  soluble  in  sulphuretted 
alkaline  sulphurets;  potassa  produces  a  reddish-j^ellow  precipitate ; 
ammonia  a  precipitate  of  a  similar  color,  which  is  fulminating 
gold ;  protochloride  with  a  little  perchloride  of  tin,  throws  down  a 
purple  red  precipitate,  insoluble  in  muriatic  acid. 


Preparations  op  Gold. 

Auri pulvis,  Au.    Obtained  by  precipitation  or  by  mechanical  division. 
Auri  oxidum,  AuO,.    Anhydrous  blackish-brown  powder,  easily  decomposed  by  heat. 
Auri  chloridum,  AuCl^.    Yellow  or  reddish  ;  crystalline,  combining  with  metallic  chlo- 
rides. 

Sodii  et  auri  chloridum,  NaCl,  AUCI3 -j-  4Aq.    Yellow  crystals,  not  deliquescent. 
Auri  iodidum,  Aulj.    Dark  green  ;  readily  decomposed,  combining  with  iodides. 
Auri  cyanidutn,  AuCy.    Yellow,  crystalline,  insoluble  ,  combining  with  alkaline  cya- 
nides. 


Auri  Pidvis.    (Pulverized  Gold.) 

When  solution  of  gold  in  nitromuriatic  acid  is  mixed  with  a 
solution  of  protosulphate  of  iron,  a  pulverulent  precipitate  of  a 
cinnamon-brown  color  is  produced,  which  is  metallic  gold,  aurum 
2)rcBcipitatum.  By  filing  pure  gold,  may  likewise  be  obtained,  in  a 
pretty  fine  powder,  aim  limatura;  or  by  rubbing  gold  leaf  with 
sulphate  of  potassium  to  a  fine  powder,  and  dissolving  out  tlie  po- 
tassium salt,  aurum  pr^cBimratum.  . 

Gold,  in  its  metallic  form,  is  supposed  to  act  as  a  tonic  ana 
alterative,  and  to  be  considerably  milder  than  any  of  its  compounds. 
Its  dose  is  one-half  to  one  grain  two  or  three  times  a  day. 
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Aiiri  Oxidum.    Au203=  442.    {Sesquioxide  or  Ter oxide  of  Gold.) 

Chloride  of  gold,  or  the  solution  of  gold  in  nitromuriatic  acid, 
is  treated  with  magnesia,  the  precipitate  washed  with  water,  and 
then  decomposed  by  nitric  acid,  which  extracts  the  magnesia,  and 
a  reddish-j^ellow  powder  is  obtained,  which,  on  drying,  turns  chest- 
nut brown. 

It  is  somewhat  irritating,  but  has  the  general  properties  of  pow- 
dered gold;  in  scrofula,  syphilis,  etc.,  it  has  been  used  in  doses  of 
one-tenth  to  one-half  grain  twice  a  day. 

Liquor  Auri  Nitro-muriatis. 

This  is  a  solution  of  six  grains  of  chloride  of  gold  in  one  ounce 
of  nitromuriatic  acid,  which  has  been  used  as  a  caustic  in  cancerous 
aifections ;  it  produces  a  whitish  scab. 

A  stronger  solution  has  been  employed  for  syphilitic  and  scrofu- 
lous ulcers, 

Auri  Ghloridum.    AuCl3= 303.5.    {Sesquichloride  or  Terchloride  of 

Gold.) 

This  salt  is  contained  in  the  solution  of  gold  in  nitromuriatic 
acid,  from  which  it  is  obtained  by  evaporation  to  dryness,  and  con- 
stant stirring  towards  the  end  of  the  process.  Care  should  be  taken 
in  the  evaporation  not  to  waste  the  salt,  which  is  volatile.  It  is  a 
reddish  crystalline  powder,  very  deliquescent;  soluble  in  water, 
alcohol,  and  ether.  Metals,  many  metallic  salts,  and  organic  com- 
pounds reduce  the  gold  from  its  solution. 

It  is  caustic,  producing  much  irritation ;  when  given  for  some 
time  it  is  apt  to  salivate ;  it  is  very  poisonous.  The  dose  is  one- 
twentieth  to  one-eighth  grain  once  a  day,  and  very  cautiously  in- 
creased to  several  doses  a  day. 

Variously  diluted  with  chloride  of  sodium  this  salt  is  used  in  the 
photographic  art. 

Soda  et  Auri  Chloridum.  lTaCl,AuCl3  4-4Aq.    {Chloride  of  Sodium 

and  Gold.) 

.  This  double  salt  is  obtained  by  preparing  the  perchloride  from 
three  and  a  half  parts  of  pure  gold,  dissolving  it  in  water,  and 
mixing  therewith  one  part  pure  anhydrous  chloride  of  sodium.  On 
evaporating  this  solution,  long  four-sided  prisms  are  obtained,  which 
are  of  a  yellow  color  and  unchangeable  in  the  air. 

This  salt  is  officinal  in  some  pharmacopoeias,  most  of  which,  how- 
ever, direct  an  excess  of  chloride  of  sodium,  and  to  rub  the  evap- 
orated mass  into  a  fine  powder. 

Of  the  preparations  of  gold,  this  double  chloride  is  most  employed. 
Its  action  is  similar  to  that  of  the  perchloride,  but  much  milder. 
-Che  dose  is  one-twelfth  to  one-quarter  grain  a  day  of  the  pure  salt. 
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Auri  lodidum.    Aulj.    {Iodide  of  Gold.) 

If  a  solution  of  perchloride  of  gold  is  gradually  added  to  iodide 
of  potassium,  the  resulting  precipitate  is  at  first  redissolved  on  agi- 
tation, a  soluble  double  iodide  being  formed ;  subsequently  the 
iodide  of  gold  is  precipitated,  leaving  the  supernatant  liquor  free 
of  color. 

It  is  a  dark-green  powder,  easily  soluble  in  hydriodic  acid.  It 
must  be  kept  in  well-stoppered  bottles,  as  in  contact  with  the  air  it 
gradually  loses  iodine  until  metallic  gold  is  left  behind. 

Like  other  preparations  of  gold,  it  is  of  an  alterative  effect,  but 
on  account  of  its  spontaneous  decomposition,  it  is  not  very  reliable; 
the  dose  is  about  one-sixteenth  of  a  srain. 

Auri  Cyanidum.    AuCy.    {Cyanide  of  Gold.) 

The  cyanide  of  gold  which  has  been  used  in  medicine  appears  to 
be  the  protocyanide.  The  percyanide  is  in  white  tabular  crystals, 
fusing  at  112°,  giving  off  hydrocyanic  acid  and  cyanogen,  and  is 
easily  soluble  in  water,  alcohol,  and  ether.  That  employed  medi- 
cinally is  insoluble  in  those  liquids,  but  soluble  in  alkaline  cyanides, 
ammonia,  and  sulphuret  of  ammonium ;  properties  which  agree 
with  the  protocj-anide  of  gold.  It  is  prepared  by  dissolving  ful- 
minating gold,  obtained  by  precipitating  a  solution  of  seven  parts 
of  gold  by  ammonia,  in  a  hot  solution  of  six  parts  of  cyanide  of 
potassium,  and  treating  the  solution  with  muriatic  acid  in  excess, 
which  leaves  the  proto-cyanide  as  a  yellow  crystalline  powdei'. 

It  is  stated  to  be  one  of  the  mildest  compounds  of  gold,  and  has 
been  used  as  an  alterative,  resolvent,  and  emmenagogue,  in  doses 
of  one-twelfth  to  one-half  grain  once  or  twice  a  day. 

All  the  above  preparations  of  gold  are  also  used  externally  in 
ointments,  and  in  cases  of  syphilis  for  frictions  on  the  gums  and 
tongue.  For  the  latter  purpose,  they  are  generally  mixed  with 
twice  or  three  times  their  weight  of  some  inert  powder,  and  the 
friction  is  commenced  with  about  one-sixth  grain  of  the  mixture  a 
day,  and  gradually  increased ;  the  milder  preparations  are  used  in 
somewhat  larger  proportions.  The  quantity  employed  in  ointments 
varies  with  the  nature  of  the  case,  the  preparation  used,  and  with 
the  effect  desired ;  from  two  to  twenty  grains  are  employed  to  an, 
ounce  of  ointment. 

Platinum.   Pt  =  1 97.4. 

This  metal  is  remarkable  for  its  resistance  to  chemical  agents,  and 
for  its  infusibility.  It  is  soft,  of  a  silver-gray  color ;  very  malleable 
and  ductile,  though  inferior  in  these  respects  to  gold.  Its  valuable 
physical  and  chemical  properties  render  it  indispensable  for  the 
preparation  of  the  necessary  utensils  for  a  chemical  laboratory. 

Platinum  dissolves  in  nitromuriatic  acid;  with  oxygen  it  unites 
in  two  proportions,  forming  an  oxide,  PtO,  and  a  binoxide,  PtO,; 
with  the  halogens  and  sulphur  it  forms  compounds  of  correspondmg 
composition. 
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Tests  for  Binoxide  of  Platinum. — Platinum  in  solution  is  recog- 
nized by  the  following  behavior  towards  reagents:  Sulphuretted 
hydrogen  and  sulphuret  of  ammonium  cause  a  blackish-brown  pre- 
cipitate of  PtSj,  insoluble  in  muriatic  and  nitric  acid,  soluble  in 
alkaline  sulphurets  and  potassa.  In  the  presence  of  chlorides,  or 
of  free  muriatic  acid,  potassa  and  ammonia  produce  a  crystalline 
yellow  precipitate,  soluble  in  alkalies.  Solutions  containing  free 
muriatic  acid  are  changed  by  protochloride  of  tin  to  a  deep 
brownish-red  color. 

Platini  Perchloridum.    PtCl^  =  340. 

Bichloride  of  platinum  is  obtained  by  dissolving  the  metal  in 
aqua  regia,  and  evaporating  to  dryness.  It  is  a  red  crystalline  mass, 
turning  brown  by  expelling  the  water  of  crystallization ;  deli- 
quescent ;  soluble  in  water  and  alcohol ;  it  is  much  used  as  a  test 
for  the  inorganic  and  organic  alkalies,  with  which  it  forms  yellow 
double  chlorides. 

It  is  poisonous,  producing  convulsions  and  death  in  overdoses. 
In  doses  of  one-eighth  to  one-fourth  grain,  given  in  mucilaginous 
liquids,  it  has  been  employed  like  chloride  of  gold  in  syphilis, 
epilepsy,  etc.,  also  externally,  about  fifteen  grains  to  one  ounce  of 
ointment. 

Sodii  et  Platini  Chloridum.    ¥aCl  4-  PtCI^  +  6Aq  =  486.5. 

By  mixing  solutions  of  bichloride  of  platinum  and  chloride  of 
sodium  yellow  prisms  are  obtained  by  evaporation,  which  are  soluble 
in  water  and  alcohol. 

Its  effects  are  similar  to  the  former,  only  milder,  and  it  is  given 
in  somewhat  larger  doses. 


CHAPTER  XI. 

TESTS. 

In  the  last  edition  of  the  British  Pharmacopoeia  there  are  appended 
two  series  of  tests,  both  in  the  state  of  solution;  the  one  series  for 
qualitative  examination  of  substances,  the  other  for  quantitative 
experiment.  It  has  been  deemed  best  to  arrange  these  tests  sepa- 
rately in  this  place  rather  than  scatter  them  throughout  the  work 
under  various  headings.  These  solutions  will  enable  the  careful 
pharmacist  to  determine  with  certainty  the  quality  of  those  sub- 
stances he  may  be  supplied  with. 

Solution  of  Acetate  of  Copper. 

Take  of  Subacctatc  of  copper  of  commerce,  in  fine  powder,  half  an 
ounce  (avoirdupois). 
Acetic  acid,  one  fluidounce  (Imperial). 
Distilled  water,  a  sufiicient  quantity. 
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Dilute  the  acid  with  half  a  fluidounce  of  the  water;  digest  the 
subacetate  of  copper  in  the  mixture  at  a  temperature  not  exceeding 
212°  with  repeated  stirring,  and  continue  the  heat  until  a  dry 
residue  is  obtained.  Digest  this  in  four  fluidouncea  of  boiling  dis- 
tilled water,  and  by  the  addition  of  more  of  the  water  make  up  the 
solution  to  five  fluidounces,  and  filter  it. 

Solution  of  Acetate  of  Potassium. 

Dissolve  half  an  avoirdupois  ounce  of  acetate  of  potassium  in  five 
fluidounces  (Imperial)  of  distilled  water,  and  filter. 

Solution  of  Acetate  of  Sodium. 

Dissolve  half  an  avoirdupois  ounce  of  acetate  of  sodium  in  five 
fluidounces  (Imperial)  of  distilled  water,  and  filter. 

Solution  of  Albumen. 

Mix,  by  trituration  in  a  mortar,  the  white  of  one  egg  and  four 
fluidounces  (Imperial)  of  distilled  water,  and  filter  through  clean 
tow  previously  moistened  with  distilled  water.  This  solution  should 
be  prepared  when  wanted  for  use. 

Solution  of  Ammonio-nitrate  of  Silver. 

Take  of  Nitrate  of  silver,  in  crystals,  a  quarter  of  an  ounce  (avoir.). 

Solution  of  ammonia,  half  a  fluidounce  (Imp.),  or  a  sufficiency. 
Distilled  water,  a  sufficiency. 

Dissolve  the  nitrate  in  eight  fluidounces  of  the  water,  and  to  the 
solution  add  the  ammonia  until  the  precipitate  first  formed  is  nearly 
dissolved.  Filter,  and  add  distilled  water  so  that  the  bulk  may  be 
ten  fluidounces  (Imperial). 

Solution  of  Ammonio-nitrate  of  Copjjer. 

Take  of  Sulphate  of  copper,  in  crystals,  half  an  ounce  (avoir. ). 
Solution  of  ammonia, 
Distilled  water,  of  each,  a  sufficiency. 

Dissolve  the  sulphate  in  eight  fluidounces  (Imperial)  of  the  water, 
and  to  the  solution  add  the  ammonia  until  the  precipitate  fii-st 
formed  is  nearly  dissolved.  Filter,  and  then  add  distilled  water,  so 
that  the  bulk  may  be  ten  fluidounces  (Imperial). 

Solution  of  Ammonio-sulphate  of  31agnesia. 

Take  of  Sulphate  of  magnesia,  one  ounce  (avoirdupois). 

Chloride  of  anunoniura  (muriate  of  ammonia),  half  an  ounce 

(avoirdupois).  , 
Solution  (water)  of  ammonia,  half  a  flmdounce. 
Distilled  water,  a  sufficiency. 
Dissolve  the  sulphate  and  the  chloride  in  eight  fluidounces  (Im- 
perial) of  the  water,  and  to  the  solution  add  the  ammonm  and  as 
much  distilled  water  as  will  make  up  the  bulk  to  ten  fiuidouncea 
(Imperial). 


SOLUTION   OF   CHLORIDE   OF  TIN. 


313 


Solution  of  Boracic  Acid. 

Dissolve  fifty  grains  of  boracic  acid  in  one  fluidounce  (Imperial) 
of  rectified  spirit,  and  filtei*. 

Solution  of  Bromine. 

Upon  ten  minims  of  bromine,  in  a  bottle  furnished  with  an  ac- 
curately fitting  glass-stopper,  pour  five  fiuidounces  (Imperial)  of 
distilled  water,  and  shake  several  times.  Keep  the  solution  ex- 
cluded from  the  light. 

Solution  of  Carbonate  of  Ammonium. 

Take  of  Carbonate  of  ammonium  in  small  pieces,  half  an  ounce  (avoir.). 
Distilled  water,  ten  fluidouuces  (Imperial). 

Dissolve  and  filter. 

Solution  of  Chloride  of  Ammonium.    Solution  of  Hydrochlorate  of 

Ammonia. 

Dissolve  one  ounce  (avoirdupois)  of  chloride  of  ammonium  in 
ten  fiuidounces  (Imperial)  of  distilled  water,  and  filter. 

Saturated  Solution  of  Chloride  of  Calcium. 

Dissolve  four  ounces  (avoirdupois)  of  chloride  of  calcium  in  five 
fiuidounces  (Imperial)  of  distilled  water,  and  filter. 

Solidion  of  Chloride  of  Gold. 

Take  of  Fine  gold,  reduced  by  a  rolling  machine  to  thin  laminas,  sixty- 
grains. 

Nitric  acid,  one  fluidounce  and  a  half  (Imperial). 
Hydrochloric  acid,  seven  fiuidounces  (Imperial). 
Distilled  water,  a  sufficiency  / 

Place  the  gold  in  a  flask  with  the  nitric  acid  and  six  fiuidounces 
of  the  hydrochloric  acid,  first  mixed  with  four  fiuidounces  of  the 
water,  and  digest  until  it  is  dissolved.  Add  to  the  solution  the 
additional  fluidounce  of  hydrochloric  acid,  evaporate  at  a  heat  not 
exceeding  212°  until  acid  vapors  cease  to  be  given  off*,  and  dissolve 
the  chloride  of  gold  thus  obtained  in  five  fluidounces  (Imperial) of 
distilled  water.    The  solution  should  be  kept  in  a  stoppered  bottle. 

Solidion  of  Chloride  of  Tin. 

Take  of  Granulated  tin,  one  ounce  (avoirdupois). 

Hydrochloric  acid,  three  fiuidounces  (Imperial). 
Distilled  water,  a  sufficiency. 

Dilute  the  acid  in  the  flask  with  one  fluidounce  of  the  water,  and 
having  added  the  tin  apply  a  moderate  heat  until  gas  ceases  to  be 
evolved.  Add  as  much  of  the  water  as  will  make  up  the  bulk  to 
five  fluidounces,  and  transfer  the  solution,  together  with  the  undis- 
solved tin,  to  a  bottle  with  an  accurately  ground  stopper. 
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Solution  of  Gelatin. 

Take  of  Isinglass  (Ictliyocolla),  in  slireds,  fifty  m-ains. 

Warm  distilled  water,  five  fluidounces  (Imperial). 

Mix  and  digest  for  half  an  hour  on  a  water-bath  with  repeated 
shaking,  and  filter  through  clean  tow  moistened  with  distilled 
water. 

Solution  of  lodate  of  Potash. 

Take  of  Iodine, 

Chlorate  of  potash,  each,  fifty  grains. 
Nitric  acid,  eight  minims. 

Distilled  water,  ten  fluidounces  and  a  half  (Imperial). 

Rub  the  iodine  and  chlorate  of  potash  together  to  a  fine  powder; 
place  the  mixture  in  a  Florence  flask,  and,  having  poured  upon  it 
half  a  fiuidounce  of  the  water  acidulated  with  the  nitric  acid,  digest 
at  a  gentle  heat  until  the  color  of  the  iodine  disappears.  Boil  for 
one  minute,  then  transfer  the  contents  of  the  flask  to  a  capsule,  and 
evaporate  to  perfect  dryness  at  212°.  Finally,  dissolve  the  residue 
in  the  remaining  ten  fluidounces  of  distilled  water,  filter  the  solu- 
tion, and  keep  it  in  a  stoppered  bottle. 

Solution  of  Iodide  of  Potassium. 

Dissolve  one  ounce  (avoirdupois)  of  iodide  of  potassium  in  ten 
fluidounces  of  distilled  water,  and  filter. 

Solution  of  Oxalate  of  Ammonia. 

Take  of  Oxalate  of  ammonia,  half  an  ounce  (avoirdupois). 
Warm  distilled  water,  one  pint  (Imperial. ) 

Dissolve  and  fllter. 

Solution  of  Perchloride  of  Platinum. 

Take  of  Thin  platinum  foil,  a  quarter  of  an  ounce  (avoirdupois). 
Nitric  acid, 

Hydrocliloric  acid,  each,  a  sufficiency. 
Distilled  water,  seven  fluidounces  (Imperial). 

Mix  a  fiuidounce  of  the  nitric  acid  with  four  fluidounces  of  the 
hydrochloric  acid  and  two  fluidounces  of  the  water ;  pour  the  mix- 
ture into  a  small  flask  containing  the  platinum,  and  digest  at  a 
gentle  heat,  adding  more  of  the  acid  mixed  in  the  same  proportion, 
should  this  be  necessary,  until  the  metal  is  dissolved.  Transfer  the 
solution  to  a  porcelain  capsule,  add  to  it  a  fluidrachm  of  hydro-  : 
chloric  acid,  and  evaporate  on  a  water-bath  until  acid  vapors  cease 
to  be  o-iven  off.  Let  the  residue  be  dissolved  in  the  remaining  five 
fluidoSncea  of  distilled  water,  filter,  and  preserve  in  a  stoppered 

bottle.  rv  7 

Solution  of  Phosphate  of  boda. 

Dissolve  one  ounce  (avoirdupois)  of  crystallized  phosphate  of 
soda  in  ten  fluidounces  of  distilled  water,  and  filter. 
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Solution  of  Bed  Prussiate  of  Potash.    Solution  of  Ferridcyanide 

of  Potassium. 

Dissolve  a  quarter  of  an  ounce  (avoirdupois)  of  crystallized  red 
prussiate  of  potash  in  five  fluidounces  (Imperial)  of  distilled  water, 
and  filtei*. 

Solution  of  Sulphate  of  Indigo. 

Take  of  Indigo,  dry  and  in  fine  powder,  five  grains. 
Sulphuric  acid,  ten  fluidounces  (Imperial). 

Mix  the  indigo  with  a  fluidrachm  of  the  acid  in  a  small  test- 
tube,  and  apply  the  heat  of  a  water-bath  for  an  hour.  Pour  the 
blue  liquid  into  the  remainder  of  the  acid,  agitate  the  mixture, 
and,  when  the  undissolved  indigo  has  subsided,  decant  the  clear 
liquid  into  a  stoppered  bottle. 

Solution  of  Sid'phate  of  Iron. 

Dissolve  ten  grains  of  granulated  sulphate  of  iron  in  one  fluid- 
ounce  (Imperial)  of  boiling  distilled  water,  and  filter.  This  solu- 
tion should  be  prepared  when  wanted  for  use. 

Solution  of  Sulphate  of  Lime. 

Take  of  Plaster  of  Paris,  a  quarter  of  an  ounc&  (avoirdupois). 
Distilled  water,  one  pint  (Imperial). 

Rub  the  plaster  of  Paris  in  a  porcelain  mortar  for  a  few  minutes 
with  two  fluidounces  of  the  water,  introduce  the  mixture  thus  ob- 
tained into  a  pint  bottle  (Imperial)  containing  the  rest  of  the  water, 
shake  well  several  times,  and  allow  the  undissolved  sulphate  to 
subside ;  when  this  has  occurred,  filter. 

Solution  of  Sidphide  of  Ammonium. 

Take  of  Solution  of  ammonia,  five  fluidounces. 

Put  three  fluidounces  of  the  ammonia  into  a  bottle  and  conduct 
into  this  a  stream  of  sulphuretted  hydrogen  so  long  as  this  gas 
continues  to  be  absorbed;  then  add  the  remainder  of  the  ammonia, 
and  transfer  the  solution  to  a  greeu-glass  bottle,  furnished  with  a 
well-ground  stopper. 

Solution  of  Tartaric  Acid. 

_  Dissolve  one  ounce  (avoirdupois)  of  crystallized  tartaric  acid  in 
eight  fluidounces  of  distilled  water,  add  two  fluidounces  (Imperial) 
of  rectified  spirit,  and  keep  the  solution  in  a  stoppered  bottle.  The 
spirit  is  added  to  preserve  the  solution. 

Solution  of  Yellow  Prussiate  of  Potash.    Solution  of  Ferrocyanide 

of  Potassium. 

Dissolve  a  quarter  of  an  ounce  (avoirdupois)  of  crystallized 
yellow  prussiate  of  potash  in  five  fluidounces  (Imperial)  of  distilled 
water,  and  filter. 
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Quantitative  Tests. — The  design  in  directing  this  series  of  tests  is 
to  supply  suitable  solutions  with  which  to  determine  the  quantity 
of  any  particular  substance  that  may  be  under  examination.  Being 
all  in  solution,  they  are  known  as  volumetric  solutions  in  the  British 
Pharmacopoeia. 

The  solutions  are  made  so  that  each  grain-measure  represents  a 
definite  quantity  of  the  article  in  solution,  and  when  a  given 
number  of  measures  is  used,  the  quantity  of  the  reagent  is  at  once 
known.  To  make  the  tests  as  easy  and  simple  as  possible,  the  solu- 
tion is  generally  made  to  the  measure  of  10,000  grains,  and  these 
solutions  should  be  rendered  uniform  before  being  used,  and  pre- 
served in  closely-stopped  bottles  to  prevent  change  by  atmospheric 
action  or  evaporation. 

Volumetric  Solution  of  Bichromate  of  Potassa.    K02Cr03= 147.5. 

Take  of  Bichromate  of  potassa,  147.5  grains. 
Distilled  water,  a  sufficiency. 

Put  the  bichromate  into  a  10,000-grain  flask,  and,  having  half 
filled  the  flask  with  the  water,  allow  the  salt  to  dissolve ;  then 
dilute  the  solution  with  more  water  until  it  has  the  exact  bulk  of 
10,000  grain-measures. 

The  quantity  of  this  which  fills  the  bui^ette  to  0  (1000  grain- 
measures)  contains  one-tenth  of  an  equivalent  in  grains  (14.75 
grains)  of  the  bichromate  of  potash,  and  when  added  to  a  protosalt 
of  iron  acidul-ated  with  hydrochloric  acid,  is  capable  of  converting 
one-tenth  of  six  equivalents  of  iron  (16.8  grains)  from  the  state  of 
a  protosalt  to  that  of  a  persalt  (sesquisalt).  In  practising  this 
volumetric  process,  it  is  known  that  the  whole  of  the  protosalt  has 
been  converted  into  a  persalt  when  a  minute  di'op  of  the  solution 
placed  in  contact  with  a  drop  of  the  solution  of  ferridcyanide  of 
potassium  on  a  white  plate  ceases  to  strike  with  it  a  blue  color. 

By  this  test  it  is  very  evident  that  the  quantity  of  any  ferrous 
salt  may  be  estimated  in  whatever  compound  it  may  be  present. 
In  the  case  of  ferrous  salts  the  rationale  is  this:  two  equivalents  of 
bichromate  of  potassa,  which  contain  two  equivalents  of  chromium 
and  six  of  oxygen,  yield  three  equivalents  of  oxygen,  and  become 
three  equivalents  of  sesquioxide  of  chromium  to  the  six  equiva- 
lents of  the  ferrous  salt  (6FeO),  converting  them  into  three  of  the 
ferric  salt  (SFe^Oj). 

Volumetric  Solution  of  Hyposulphite  of  Soda.    NaOS^Oj  -f  511^0= 124. 

Take  of  Hyposulphite  of  soda,  in  crystals,  two  hundred  and  sixty  grains. 
Distilled  water,  a  sufficiency. 

Dissolve  the  hyposulphite  in  10,000  grain-measures  of  distilled 
water.  Fill  a  burette  with  this  solution,  and  drop  it  cautiously 
into  1000  grain-measures  of  the  volumetric  solution  of  iodine  until 
the  brown  color  is  just  discharged.  Note  the  number  of  grain- 
measures  (n)  required  to  produce  this  effect;  then  put  8000  gram- 
measures  of  the  same  solution  into  a  graduated  jar,  and  augment 
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this  quantity  by  the  addition  of  distilled  water  until  it  amounts  to 

^^^^^-^^         grain-measures.    If,  for  example,  n=950,  the  8000 

grain-measures  of  solution  should  be  diluted  to  the  bulk  of 
950   =8421  grain-measures.  Of  this  solution  1000  grain- 
measures  contain  24.8  grains  of  the  hyposulphite  {j\  of  2(]SraOS202  4- 
5H,0),  in  grains,  and  therefore  correspond  to  12.7  grains  of  iodine 
(-j-'j^th  of  an  equivalent).  This  solution  is  used  for  estimating  free 
iodine,  an  object  which  it  accomplishes  by  forming  with  iodine, 
iodide  of  sodium  and  tetrathionate  of  soda.  1000  grain-measures 
of  it  include  one-tenth  of  two  equivalents  of  the  hyposulphite  in 
grains,  and  therefore  correspond  to  12.7  grains  of  free  iodine. 

Volumetric  Solution  of  Iodine.  1=127. 

Take  of  Iodine  127  grains. 

Iodide  of  potassium  180  grains. 

Distilled  water  A  sufficiency. 

Put  the  iodide  of  potassium  and  iodine  into  the  10,000-grain 
flask,  fill  the  flask  to  about  two-thirds  of  its  bulk  with  the  distilled 
water,  gently  agitate  until  solution  is  complete,  and  then  dilute 
the  solution  with  more  of  the  water,  until  it  has  the  exact  volume 
of  10,000  grain-measures.  Of  this  solution  1000  grain-measures 
contain  x'jjth  of  an  equivalent  in  grains  (12.7)  of  iodine,  and  therefore 
correspond  to  1.7  grain  of  sulphuretted  hydrogen,  3.2  grains  of 
sulphurous,  and  4.95  grains  of  arsenious  acid. 

This  solution  was  made  for  use  in  determining  the  amount  of 
sulphuretted  hydrogen  or  of  a  metallic  sulphuret  in  a  liquid,  but 
its  principal  use  is  for  estimating  the  quantity  of  sulphurous  and 
arsenious  acids.  It  is  to  be  dropped  from  the  burette  into  the  liquid 
under  examination  until  free  iodine  begins  to  be  apparent  in  the 
solution. 

Volumetric  Solution  of  Nitrate  of  Silver.  AgO]SrOj=170. 

Take  of  Nitrate  of  silver  170  grains. 

Distilled  water  A  sufficiency. 

Put  the  nitrate  into  a  10,000-grain  flask,  and  having  half  filled 
the  flask  with  the  water,  allow  the  salt  to  dissolve;  then  dilute  the 
solution  with  more  of  the  water  until  it  has  the  exact  bulk  of 
10,000  grain-measures.  The  solution  should  be  kept  in  an  opaque 
stoppered  bottle.  Of  this  solution  1000  grain-measures  contain 
Ath  of  an  equivalent  in  grains  of  nitrate  of  silver  (17  grains). 
When  this  solution  is  dropped  into  dilute  hydrocyanic  acid  rendered 
all<:aline  by  soda,  the  precipitate  at  first  formed  is  redissolved,  and 
continues  to  be  so  until  the  whole  of  the  cyanogen  of  the  acid  has 
united  with  the  sodium  and  silver,  forming  the  double  cyanide  of 
sodium  and  silver.  In  such  experiments  1000  grain-measures  of 
the  solution  indicate  that  5.4  grains  of  absolute  hydrocyanic  acid 
have  entered  into  combination. 
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Volumetric  Solution  of  Oxalic  Acid.  2ITO,C40o+4HO=126. 

Take  of  Purified  oxalic  acid,  in  crystals  quite  dry,  but  not  effloresced 
six  hundred  and  thirty  grains.  ' 
Distilled  water,  a  sufficiency. 

Put  the  oxalic  acid  into  a  10,000-grain  flask,  fill  the  flask  to  about 
two-thirds  of  its  bulk  with  the  water,  allow  the  acid  to  dissolve, 
and  then  dilute  the  solution  with  more  of  the  water  until  it  has 
the  exact  volume  of  10,000  grain-measures.  Of  this  solution  1000 
grain-measures  contain  half  an  equivalent  in  grains  (63)  of  oxalic 
acid,  and  are  therefore  capable  of  neutralizing  one  equivalent  in 
grains  of  an  alkali  or  an  alkaline  carbonate. 

Volumetric  Solution  of  Soda.  !N"aO,HO=40. 

Take  of  Solution  of  soda, 

Distilled  water,  of  each,  a  sufficiency. 

Fill  a  burette  with  the  solution  of  soda,  and  cautiously  drop  this 

into  63  grains  of  purified  oxalic  acid  dissolved  in  about  two  ounces 

of  the  water,  until  the  acid  is  exactly  neutralized,  as  indicated  by 

litmus.    Note  the  number  of  grain-measures  (n)  of  the  solution  used, 

and  having  then  introduced  9000  grain-measures  of  the  solution 

of  soda  into  a  graduated  jar,  augment  this  quantity  by  the  addition 

.      ,  ,  9000x1000      .  . 

of  water  until  it  becomes   gram-measures,    ii,  tor  ex- 

n 

ample,  ii=930,  the  9000  grain-measures  should  be  augmented: 

9000  X  1000^  Qg^^,^  grain- measures.    Of  this  solution  1000  grain- 

930  ^  _ 

measures  contain  one  equivalent  in  grains  (40  grains)  of  hydrate  of 
soda,  and  will,  therefore,  neutralize  one  equivalent  in  grains  of  any 
monobasic  acid.  (-Br.) 
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CHAPTER  I. 

LIGNEOUS  FIBRE  AND  ITS  DERIVATIVES. 

Organic  chemistry  refers  to  the  properties  and  composition  of 
substances  which  have  been  formed  in  vegetables  and  animals 
under  the  influence  of  life,  and  their  derivatives;  the  vast  variety 
of  these  compounds,  and  the  fact  that  their  differences  are  not  so 
much  in  the  variety  of  their  ultimate  constituents  as  in  the  number 
of  atoms  of  these  and  their  peculiar  and  inexplicable  modes  of  com- 
bination, make  their  study  almost  a  distinct  branch  of  chemical 
science. 

Most  vegetable  substances  used  in  medicine  come  into  the  hands 
of  the  pharmacist  in  a  crude  condition,  and  the  first  scientific  inquiry 
in  connection  with  their  modes  of  preparation  relates  to  the  action 
of  solvents  upon  them,  which  to  some  extent  involves  investigation 
of  their  chemical  characteristics. 

All  plants  are  composed  of  organic  proximate  principles,  which, 
when  further  resolved,  are  found  to  consist  of  carbon,  oxygen,  and 
hydrogen;  when  the  two  latter  elements  are  combined  in  the  pro- 
portion in  which  they  exist  in  water,  they  are  termed  carbohy- 
drates; others  consist  of  carbon  and  hydrogen  only,  while  another 
class  is  distinguished  by  containing  also  nitrogen,  and  some  of 
these  phosphorus  and  sulphur. 

The  predominance  of  one  or  other  of  these  proximate  principles 
in  any  group  of  animal  or  of  vegetable  products,  usually  adapts  its 
individual  members  to  certain  modes  of  preparation  and  use  in 
medicine,  and  constitutes  a  strong  feature  of  resemblance  among 
them.  This  characteristic  is  still  more  marked  when  associated, 
as  it  often  is,  with  similar  botanical  relations,  but  even  in  the  ab- 
sence of  these  it  is  very  apparent;  substances  which  owe  their 
utility  to  the  starch  they  contain  are  naturally  associated  as  fari- 
naceous, while  the  gums  are  well  and  familiarly  classed  together. 
So  with  the  aromatics,  containing  essential  oils  and  resins;  the  nar- 
cohns,  containing  vegetable  alkalies,  etc. 

The  proximate  principles  of  plants  are  capable  of  division  into 
two  main  classes:  these  are,  i^iV.s^  Those  which  are  nutritious  or 
i»ert,  and  are  generally  diffused  throughout  the  vegetable  king- 
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dom,  including  a  few  obtained  from  animals  also;  this  class  consists 
of  cellulose,  starch,  gums,  sugar,  fixed  oils  and  fats,  and  the  nitro- 
genized  or  protein  compounds.  Second,  Those  which  are  generally 
not  nutritious,  but  medicinal  or  poisonous,  and  are  less  diffused, 
being  in  some  instances  confined  to  a  very  few  families  of  plants; 
these  are  the  crystallizable  and  uncrystallizable  neutral  principles, 
the  vegetable  acids  and  alkalies,  the  essential  oils  and  resins,  etc. 

In  treating  of  these  principles,  and  some  of  the  important  drugs 
in  which  they  are  found,  the  organic  materia  medica  will  be 
brought  into  view  in  a  different  aspect  from  that  under  which  it  is 
usually  studied. 

Cellulose.    CpHj^Oj.    (Cellulin.  Lignin.) 

This  is  an  inert,  colorless,  sometimes  translucent,  tasteless,  in- 
odorous, organized  substance,  which  is  present  in  the  cell  walls  of 
all  plants,  and  is  the  basis  of  woody  fibre. 

By  long  continued  boiling  witla  diluted  sulphuric  acid  it  be- 
comes "crummy,"  and  finally  is  converted  into  soluble  cellulose, 
dextrin;  for  its  behavior  with  cold  diluted  sulphuric  acid  see 
Parchment  Paper;  cold  concentrated  sulphuric  and  muriatic  acids 
render  it  gelatinous  and  finally  dissolve  it  This  solution  contains 
dextrin,  a  modified  lignin  which  is  soluble  in  water,  and  another 
form  precipitated  by  water. 

Schweizer's  solvent  for  lignin  is  an  ammoniacal  solution  of  oxide 
of  copper,  the  solvent  action  of  which  is  in  proportion  to  the  amount 
of  copper  it  contains,  but  decreases  with  age  in  consequence  of  the 
absorption  of  carbonic  acid,  and  is  prevented  by  acids,  salts,  or  sugar. 
Acids  precipitate  the  lignin  in  an  amorphous  condition,  drying  to 
a  horn-like  mass.  These  solutions  are  precipitated  by  the  addition 
of  salts,  gum  Arabic,  dextrin,  and  alcohol. 

The  substances  belonging  under  this  head,  and  allied  compounds, 
are  soluble  in  Schweizer's  solvent  in  the  following  order:  silk,  cot- 
ton, paper,  linen,  animal  bladder,  and  Avool,the  latter  requiring  the 
aid  of  heat;  muslin  dissolves  readily;  starcli  is  insoluble,  but  forms 
a  paste  when  aided  by  heat;  gun-cotton  is  insoluble  in  this  solution. 

With  pure  cellulose  a  solution  of  iodine  in  iodide  of  potassium 
and  chloride  of  zinc  produces  a  blue  color,  which  appears  also  after 
brisk  boiling  with  strong  potash  lye,  on  the  addition  of  iodine. 
When  boiled  with  solution  of  potassa,  lignin  is  decomposed  into 
numerous  acid  compounds,  containing  from  one  to  four  equivalents 
of  carbon;  fusing  hydrate  of  potassa  forms  with  lignin  oxalic  acid. 

Pharmaceutical  manipulations  are  chiefly  directed  to  freeing 
from  lignin,  by  the  aid  of  various  menstrua,  those  active  principles 
which  it  incloses,  excluded  from  external  influences,  and  safely 
locked  up  in  their  natural  repositories  till  needed  for  the  relief  of 
suftering  or  the  restoration  of  health. 

Lignin  is  officinal  under  the  name  of  gossypium,  cotton,  winch, 
in  its  condition  of  raw  cotton,  or  carded  cotton,  is  much  used  in 
surgery,  and  forms  the  basis  of  the  singular  and  interesting  com- 
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pounds  known  as  gun-cotton,  pyroxylin,  and  the  other  ibrms  of 
prepared  cotton  entering  into  collodion  and  blistering  collodion. 

Another  form  of  lig-nin,  which  is  of  interest  to  the  surgeon,  is 
that  of  patent  lint,  prepared  from  the  fibres  of  the  flax  plant 
{Linim  usitassiinum),  or  from  old  white  linen  cloth  scraped  so  as 
to  make  it  soft  and  woolly;  much  of  the  lint  of  commerce  con- 
tains a  certain  portion  of  cotton  fibre,  which  the  manufacturers 
assert  is  not  injurious  for  the  purposes  for  which  it  is  used. 

Paper  may  be  mentioned  under  this  head  as  one  of  the  most 
important  forms  of  lignin.  Wrapping  paper  is  referred  to  among 
the  necessary  articles  of  an  outfit.  This  is  produced  of  various 
qualities,  but  the  pharmacist  who  aims  at  a  high  reputation 
should  not  be  parsimonious  in  the  purchase  of  an  article,  by  the 
quality  of  which  his  character  for  neatness  is  so  likely  to  be 
estimated. 

Paj'chment  paper  is  a  useful  modification  of  ligneous  fibre,  pre- 
pared by  exposing  common  unsized  paper  to  the  action  of  a  mixture 
of  two  parts  by  measure  of  strong  sulphuric  acid  and  one  of  water 
for  no  longer  time  than  is  taken  in  drawing  it  through  the  acid, 
and  immediately  washing  in  water  containing  a  little  soda  or 
ammonia.  If  the  acid  varies  much  from  the  proper  strength,  the 
paper  will  be  charred  or  else  changed  into  dextrin,  and  if  too  long 
exposed  the  latter  change  will  take  place.  It  is  tough,  firm,  imper- 
vious, and  though  very  similar  to  parchment,  not,  like  it,  decom- 
posed by  heat  and  moisture.  It  is  not  a  compound  of  lignin,  but 
consists  of  fibre  changed  in  its  chemical  and  physical  properties. 

"Water  does  not  filter  through  parchment  paper,  but  passes 
gradually  through  it  by  endosmotic  action.  In  this  passage  through 
the  paper  it  carries  with  it  all  dissolved  compounds  which  are  crys- 
tallizable,  while  those  which  exist  in  an  amorphous  condition  do 
not  penetrate.  These  latter  have  been  called  by  Graham  colloids,, 
the  former  crystalloids,  and  the  process,  which  is  well  adapted  for 
separating  minute  quantities  of  the  latter  from  the  first  group, 
dialysis.  The  crystalloids  do  not  dialize  with  the  same  rapidity,  and 
the  process  may  be,  therefore,  employed  for  approximately  separating 
two  or  more  crystal lizable  substances  of  different  dializing  power. 

One  of  the  most  beautiful  exhibitions  of  ligneous  fibre  is  the  skele- 
ton separated  from  leaves  by  the  maceration  and  decay  of  the  cel- 
lular structure,  and  the  purification  and  bleaching  of  the  remaining 
fibrous  portions.  'Eo  ornament  is  more  chaste  and  elegant  than  a 
bouquet  of  these,  and,  it  being  within  the  capacity  of  any  person 
of  taste  to  produce  them,  the  art  is  well  adapted  to  occupy  the 
leisure  of  ladies.  See  The  Phantom  Bouquet,  a  small  work  by  the 
author,  published  by  J.  B.  Lippincott  &  Co.,  Philadelphia. 

The  raost  reliable  tests  for  distinguishing  cotton  from  linen  are: 
1,  boiling  with  concentrated  solution  of  potassa,  which  colors  linen 
in  two  minutesdeep  yellow ;  cotton  remains  nearly  white;  2,  strong 
sul[>huric  acid  destroys  cotton  in  one-half  to  two  minutes;  3,  olive 
oil  renders  cotton  transparent,  but  not  linen;  4,  tincture  of  madder 
dyes  cotton  light  yellow,  linen  yellowish-red ;  5,  cotton  fibres  appear. 
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under  the  microscope,  as  flat,  ribbon-like  joints,  frequently  spirally 
turned  and  with  large  channel;  linen  fibres  are  straight,  long, 
slender  tubes.  Wool  and  silk  may  be  distinguished  from  tlie 
above  vegetahle  fibres  and  all  other  carbohydrates  by  perchloride 
of  tin,  whicli  bleaches  the  latter  on  heating. 

The  following  principles  may  be  considered  as  peculiar  forms  of 
lignin: — 

Peculiar  Forms  of  Lignin. 

Medullin,  the  pith  of  plants  after  it  is  freed  from  all  soluble  corapounJa. 
Fungin,  the  skeleton  of  fungi. 

PoUcnin,  the  pollen  granules  freed  from  all  soluble  matter;  it  still  contains  some 
nitrogen. 

Pyrozylon,  U.  S.  P.    {Soluble  Gun-cotton.) 

Take  of  Cotton,  freed  from  impurities,  half  a  troyounce. 
Nitric  acid,  three  troyounces  and  a  half. 
Sulphuric  acid,  four  troyouuces. 

Mix  the  acids  gradually  in  a  porcelain  or  glass  vessel,  and,  when 
the  temperature  of  the  mixture  has  fallen  to  90°,  add  the  cotton ;  by 
means  of  a  glass  rod  imbue  it  thoroughly  with  the  acid,  and  allow 
it  to  macerate  for  fifteen  hours;  then  transfer  it  to  a  larger  vessel 
and  wash  it  first  with  cold  water  until  the  washings  cease  to  have 
ail  acid  taste,  and  then  with  boiling  water.  Drain  the  cotton  on 
filtering  paper,  and  dry  it  by  means  of  a  water-bath. 

If  the  acids  of  the  proper  strength  cannot  be  easily  obtained, 
use,  for  the  above  quantity  of  cotton,  of  nitric  acid,  having  a  spe- 
cific gravity  from  1.382  to  1.390,  four  troyounces,  and  sulphuric 
acid,  having  specific  gravity  1.833,  two  troyounces,  and  proceed  as 
directed. 

By  the  above  treatment  one,  two,  or  three  atoms  of  hydrogen 
are  replaced  by  an  equal  number  of  equivalents  of  peroxide  of 
nitrogen  (NOj),  the  resulting  preparations  being,  respectively — 


MononitroceUuhn  QHioO^  -f  HNO3  =  | 


0,  +  2H,0 


DinitroceUuhn  C,H,  A  +  2Hm,  =  C„  j 

Trinitrocelluhn  C„H,  A  +  ^HNO,  =  C,  | 

It  is  the  dinitrocellulin  that  furnishes  the  pyroxylon  of  the 
Pharmacopoeias. 

CoUodiim,  U.  S.  P.    {Ethereal  Solution  of  Pre^xired  Cotton.) 

Braconnot  discovered  in  1883  that  cotton,  linen,  and  starch  might 
be  converted  into  a  substance  remarkable  for  its  ready  combusti- 
bility. This  observation  attracted  little  attention  unt:l_  I  rot. 
Schonbein,  in  1845,  made  some  practical  applications  of  this  suh- 
stance,  from  which  it  received  the  name  gun-cotton;  its  chemical 
names  are  xyloidin,  'pyroxylin,  and  nitrocellulose. 

Its  solution  in  ether  was  first  recommended  as  an  adhesive  sud- 
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stance  adapted  to  the  wants  of  the  surgeon,  in  an  article  in  the 
Boston  3Iedical  and  Surgical  Journal  undei-  date  of  March  22, 1848, 
by  S.  L.  Bigelow.  lie  then  stated  that  he  had  accidentally  dis- 
covered its  remarkable  adaptation  to  the  rapid  union  of  w-ounds  by 
the  first  intention,  and  had  tested  its  efficacy  by  a  number  of  expe- 
riments, which  induced  him  to  make  it  public.  The  next  number 
of  the  same  journal,  issued  one  week  later,  contained  an  article  on 
the  same  subject,  by  John  P.  Maynard,  of  Dedham,Mas8.,  in  which 
he  claims  to  have  been  the  first  to  use  the  pi^eparation  as  an  adhesive 
plaster,  and  proceeds  to  detail  its  advantage,  as  proved  by  a  number 
of  experiments  made  by  himself,  and  by  numerous  physicians  and 
surgeons  in  Boston. 

On  the  first  introduction  of  the  article  in  Philadelphia,  my 
lamented  friend,  W.W.  D,  Livermore,  then  in  my  employ,  and  my- 
self, jointly  pursued  a  series  of  experiments  in  its  preparation,  the 
result  of  which  we  announced  in  a  paper,  published  in  the  American 
Journal  of  Pharmacy^  vol.  xx.  p.  181,  stating  the  best  formula  that 
we  had  tried  for  the  preparation  of  this  solution.  It  prescribed 
the  mixing  of  equal  portions  of  nitric  and  sulphuric  acids,  and  the 
maceration  in  it  of  clean  bleached  cotton  for  twelve  hours.  The 
proper  strength  of  the  nitric  acid  was  then  known  to  be  a  matter 
of  importance,  the  acid  of  1.5  sp.  gr.  furnishing  the  most  satis- 
factory results. 

This  cotton,  after  washing  and  thorough  drying,  was  to  be  dis- 
solved in  a  certain  proportion  of  ether,  free,  or  nearly  free,  from 
water. 

The  recipe  was  accompanied  by  such  practical  suggestions  as  our 
experiments  led  to,  and  although  some  of  the  views  advanced  in 
that  paper  were  afterwards  abandoned,  the  recipe,  with  slight  modi- 
fications, has  continued  to  give  satisfaction  to  this  time,  and  is  sub- 
stantially that  now  most  approved  by  some  leading  manufacturers. 

Other  essays  soon  appeared  on  the  subject  in  our  own  and  foreign 
journals,  among  which,  that  of  M.  Mialhe,  recommending  im- 
mersing cotton  in  a  mixture  of  nitrate  of  potassium  and  sulphuric 
acid  was  most  approved,  and  his  formula  found  favor  with  the  com- 
mittee of  revision  of  the  U.  S.  Pharmacopoeia  for  1850. 
_  In  the  fourth  number  of  the  Am.  Journ.  of  Pharyn.,  1849, 1  pub- 
lished the  result  of  some  further  experiments  upon  the  new  adhe- 
sive solution,  giving  a  modified  formula,  which  was  recommended, 
as  allowing  the  preparation  of  a  larger  quantity  at  one  time,  and 
with  far  less  trouble;  as  avoiding  the  exposure  of  the  operator  to 
corrosive  acid  fumes,  while  stirring  the  cotton  with  the  semi-fluid 
mass,  which,  in  the  other  case,  makes  it  necessary  to  work_  either 
in  a  well-ventilated  apartment,  or  in  the  open  air;  and  as  facilitating 
the  washing  of  the  product,  which  comes  out  from  the  mixed  acids 
with  no  solid  crystalline  ingredient  contaminating  it,  and  may  be 
purified  with  the  utmost  facility. 

The  proportions  then  indicated  were  as  follows:  Fuming  nitric 
f^nd  suli)liuric  acids,  of  each,  four  fluidounccs;  clean  cotton,  half  an 
ounce;  ether,  three  pints;  and  alcohol,  suflicient. 
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The  cotton  was  directed  to  be  thoroughly  saturated  with  the 
acids,  previously  mixed  and  allowed  to  become  cool,  and  macerated 
for  twelve  hours.  The  nitrated  cotton,  beino;  then  removed,  was  to 
be  washed  in  a  large  quantity  of  water  and  freed  from  water  by 
successive  washings  in  alcohol  and  dissolved  in  the  ether. 

Few  subjects  claimed  more  attention  in  the  chemical  and  phar- 
maceutical journals  for  some  years  than  this,  and  in  view  of  the 
great  utility  of  the  employment  of  a  film  of  the  collodion  in  photo- 
graphy, its  manufacture  soon  became  an  important  branch  of 
business. 

In  the  previous  editions  of  this  work  the  principal  essays  on  the 
subject  were  noticed  in  detail,  but  it  has  not  been  deemed  important 
to  add  to  the  foregoing,  except  to  call  attention  to  an  elegant  ex- 
pedient directed  in  the  formula,  suggested  by  the  late  "W\  W.  D. 
Liverraore:  to  drain  off  the  water  by  pressure,  and  then  to  macerate 
the  cotton  a  few  minutes  in  alcohol,  which,  by  its  affinity  for  the 
water,  rapidly  extracts  it,  and  then  may  be  sufficiently  separated 
by  expression,  as  it  is  not  incompatible  with  the  ethereal  solution, 
which,  in  fact,  it  improves. 

Rehn's  patent  for  this  process  of  washing  prepared  cotton  for 
collodion  dates  long  since  this  suggestion,  and  ever  since  its  public 
announcement  by  me  in  the  Philadelphia  College  of  Pharmacy. 

The  present  officinal  process  for  collodion  is  a  modification  of  that 
of  Mialhe,  directing  the  maceration  of  the  cotton  in  the  mixed 
nitrate  of  potassium  and  sulphuric  acid  for  twelve  hours  (instead 
of  four  minutes  as  originally  prescribed),  and  adopting  Livermore's 
process  of  washing  by  alcohol  instead  of  the  dangerous  drying  by 
heat  as  before  indicated.  The  officinal  formula  is  given  in  detail 
as  one  of  the  practicable  processes  for  collodion,  although  there  are 
others  in  use,  especially  by  photographers,  which  may  serve  their 
purposes  better. 

Dr.  Fresenius  recommends  gun-cotton  as  a  vehicle  for  applying 
permanganate  of  potassium  in  surgical  dressings,  since  it  does  not 
decompose  the  solution  as  ordinary  cotton  does. 

CoUodiiim,  U.  S.  P.  (Collodion.) 

Take  of  Pyroxylon,  two  hundred  grains. 

Stronger  ether,  twelve  fluidounces  and  a  half. 
Stronger  alcohol,  three  liuidounces  and  a  half. 

Mix  the  ether  and  alcohol  in  a  suitable  bottle,  and  having  addeS 
the  pyroxylon  to  the  mixture,  agitate  occasionally  until  dissolved. 

Collodion  is  a  slightly  opalescent  liquid  of  a  syrupy  consistence. 
By  long  standing  it  deposits  a  layer  of  fibrous  matter  and  becomes 
more  transparent.  This  layer  should  be  reincorporated  by  agitation 
before  the  collodion  is  used.  When  applied  it  should  form  a  color- 
less, transparent,  flexible,  and  strongly  contractile  film. 

Straining  and  expressing  collodion  are  often  necessary  when  it 
contains  a'^arge  amount  of  undissolved  fibre,  as  the  last  portions  ni 
a  bottle  from  which  the  clear  liquid  has  been  from  time  to  time 
decanted ;  a  slight  precaution  may  save  the  operator  a  great  deal 
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of  trouble  and  mortification  from  his  hands  becoming  coated  with 
it  beyond  remedy.  When  about  to  squeeze  the  strainer,  or  to 
thrust  the  hands  into  the  liquid  for  any  purpose,  be  careful  to  have 
a  towel  at  hand,  and  instantly,  on  removing  them,  wipe  them 
thoroughly  dry  betbre  time  is  allowed  for  evaporation  and  the  con- 
sequent deposit  of  the  pellicle.    This  plan  will  be  found  effectual. 

The  contraction  of  the  collodion  pellicle  in  drying  is  a  decided 
objection  to  its  use  in  some  surgical  cases.  C.  S.  Kand  was  the  first 
to  propose  Venice  turpentine  as  an  addition  to  obviate  this  etiiect. 

Collodium  Flexile,  U.  S.  P. ' 


Take  of  Collodion  A  pint. 

Canada  turpentine   320  grains. 

Castor  oil  160  grains. 

Mix  them  and  keep  in  a  well-stopped  bottle. 

Hand's  Modified  Collodion. 

Take  of  Prepared  cotton  gij. 

Venice  turpentine  gij. 

Sulphuric  ether  fgv. 


Dissolve,  first,  the  cotton  in  the  ether;  add  the  turpentine,  and, 
by  slight  agitation,  complete  the  solution. 

The  resulting  collodion,  when  applied  to  the  skin,  forms  a  trans- 
parent pellicle,  more  difiicult  to  remove  than  that  of  ordinary  col- 
lodion. Being  more  pliable,  it  yields  to  the  motion  of  the  skin,  and 
will  not  crack  even  after  several  days'  application.  It  might  be 
supposed  that  the  turpentine  would  render  it  more  irritating,  but 
this  does  not  seem  to  be  the  case,  owing  to  the  absence  of  that 
mechanical  stimulus  so  powerfully  displayed  in  ordinary  collodion. 
The  addition  of  two  drachms  of  mastic  to  the  above  may  be  at. 
times  advisable,  if  the  pellicle  be  required  of  great  toughness  and 
strength  ;  but  it  dries  more  slowly,  and  remains  opalescent  longer 
than  that  containing  Venice  turpentine  alone.  This  preparation  is 
more  suitable  for  the  purpose  of  a  varnish  than  as  an  application  to 
the  skin,  and  is  especially  adapted  to  coating  labels  on  vials,  which 
it  renders  impervious  to  cold  and  hot  water  and  alcohol.  Castor  oil 
has  also  been  found  to  be  an  excellent  addition  to  collodion  for  the 
prevention  of  this  contraction. 

Properties. — Collodion  is  a  colorless,  opalescent  liquid,  of  a  syrupy 
consistence,  becoming  thinner  by  age,  with  a  strong  odor  of  ether; 
when  applied  to  a  dry  surface,  it  evaporates  spontaneously,  yielding 
a  trans[)arent  pellicle  without  whiteness,  possessed  of  rcniarkable 
adhesiveness  and  contractility,  and  quite  impervious  to  moisture  or 
to  the  actioTi  of  any  ordinary  solvents,  ether  and  alcohol  excepted. 

A  piece  of  linen  or  cotton  cloth  covered  with  it,  and  made_  to 
adhere  by  evaporation  to  the  palm  of  the  hand,  will  support,  aft^r 
a  few  minutes,  without  giving  way,  a  weight  of  from  20  to  30 
pounds.  Its  adhesive  power  is  so  great  that  the  cloth  will  some- 
times be  torn  before  it  loosens.    Collodion  is  frequently  not  a  per- 
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feet  solution  of  eotton;  but  contains,  sifkpended  and  floating  in  it, 
a  quantity  of  vegetable  fibre  wbieh  bas  escaped  tlie  solvent  action 
of  tlie  etber.  Tbe  liquid  portion  raay  be  separated  from  these 
fibres  by  decantation  or  straining,  but  this  is  a  disadvantage  for 
surgical  use.  In  the  evaporation  of  tbe  liquid,  these  undissolved 
fibres,  by  felting  with  each  other,  appear  to  give  a  greater  degree 
of  tenacity  and  resistance  to  the  dried  mass,  without  destroying  its 
transparency ;  and  the  Pharmacopeia  directs  that  the  layer  of  fibrous 
matter  should  be  re-incorporated  by  agitation  before  tbe  collodion 
is  used. 

An  adhesive  stimulating  plaster  may  be  made  by  dissolving  a 
large  proportion  of  mastic  in  collodion. 

TJiapsia  Fluster. 

Take  of  Alcohol   3.5  parts. 

Ether   11.5  parts. 

Pyroxylon  paper   1  parts. 

Kesin  thapsia   10  parts. 

Spread  with  a  brush  on  a  piece  of  plaster  at  tbe  moment  it  is 
required. 

It  is  recommended  when  a  local  irritant  and  revulsive  are  indi- 
cated. 

31ode  of  Preservation. — Collodion  is  one  of  those  liquids  which, 
owing  to  extreme  volatility,  it  is  objectionable  to  use  from  a  large 
bottle,  not  only  from  the  waste  by  evaporation  every  time  the 
stopper  is  drawn,  and  the  consequent  inspissation  of  the  liquid; 
but,  also,  from  the  explosive  nature  of  tbe  vapor  of  ether  when  it 
comes  in  contact  with  flame;  it  should,  therefore,  be  put  up  in 
small  vials,  from  which  it  may  be  used  with  economy  and  safety. 

Formerly  the  manufacturers  usually  put  it  in  ground  stoppered 
vials,  of  one  or  two  ounce  capacity;  but  an  improvement  has  been 
made  in  the  substitution  for  these  of  cork  stoppered,  one-ounce  vials. 

Cork,  by  its  elasticity,  can  be  made  to  fit  the  neck  of  a  vial  more 
tightly  than  the  best  glass  stopper,  and  is,  therefore,  less  liable  to 
be  thrown  out  on  an  elevation  of  temperature  of  the  contained  vola- 
tile liquid. 

Collodion  is  generally  applied  by  the  aid  of  a  camel's-hair  brush, 
but  if  one  of  these  is  allowed  to  dry,  after  being  ini- 
Kg.  17G.      mersed  in  tbe  liquid,  it  is  apt  to  be  too  stifl"  to  use 
again.    To  obviate  this  disadvantage,  a  contrivance, 
such  as  is,  shown  in  the  accompanying  figure,  is  re- 
sorted to;  it  consists  of  a  long  f.^j  vial,  with  a  cork 
stopper,  which  is  perforated  with  the  smallest  cylinder 
of  the  cork  borer,  or  with  the  rat-tail  file,  and  into 
this  perforation  a  thin  piece  of  wood  with  a  turned 
ca[)  about  the  diameter  of  the  cork  is  tightly  inserted; 
this  i)lug  of  wood  has  the  diameter  of  the  quill  of  a 
camel's-hair  brush  of  medium  size,  and  it  is  long 
jh  to  project  below  the  cork,  so  that  the  quill 
fit  on  to  it  and  be  secure.    Tbe  bottle  being 
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now  nearly  filled  and  tlie  cork  inserted,  the  brush  will  dip  into  the 
collodion,  and,  by  constant  innnersion,  will  keep  moist  and  always 
ready  for  nse. 

Where,  from  exposure,  a  part  of  the  ether  has  evaporated,  the 
addition  of  more  ether  will  serve  to  redissolve  the  gelatinous 
residue,  unless  it  has  dried  beyond  a  certain  point,  at  which  it  is 
apt  to  become  quite  insoluble. 

Uses  of  Collodion. — The  chief  use  of  this  interesting  liquid  is  in 
photography,  which  has  already  extended  so  as  to  become  one  of 
the  most  important  of  the  modern  arts.  In  medical  practice  its 
principal  application  is  to  ordinary  superficial  sores,  as  cuts  and 
abrasions  of  the  skin,  and  also  to  some  skin  diseases,  where  the 
indication  is  to  protect  the  part  from  external  irritating  influences, 
and  where  violent  itching  is  one  of  the  most  troublesome  symptoms. 
Pi'of  Simpson,  of  Edinburgh,  recommends  it  for  sore  nipples,  which 
it  completely  protects,  without  interfering  with  the  sucking  of  the 
infant;  for  this  purpose.  Rand's  preparation  would  be  best  suited. 
It  was  first  principally  recommended  for  the  application  of  band- 
ages, and  is  used  in  France  as  a  substitute  for  dextrin  in  permanent 
splints,  which,  by  its  use,  may  be  applied  over  a  less  extended  surface 
without  diminishing  the  strength  and  permanence  of  the  dressing. 

In  cases  of  burns,  where  the  cuticle  has  been  removed  and  the 
symptoms  of  acute  pain  allayed  by  suitable  applications,  collodion 
is  capable  of  one  of  its  most  useful  applications,  though  for  this 
purpose  its  contractility  should  be  obviated  by  adding  Venice  tur- 
pentine or  castor  oil,  as  before  indicated. 

By  combining  collodion  with  the  ethereal  tincture  of  chloride  of 
iron,  a  compound  is  produced  which  is  said  to  furnish  a  much  more 
resisting  and  pliable,  though  thinner  pellicle,  and  one  adapted  to 
the  treatment  of  erysipelas. 

Collodion  Tinctura  Pmyarat.    (London  Skin  Hospital.) 

Take  of  Collodion  One  ounce. 

Palm  oil  10  grains. 

Alkanet  root  To  color  it. 

Mix. 

Causiicum  Hydr.  Bichloridi.    (London  Skin  Hospital.) 

Take  of  Corrosive  sublimate  One  drachm. 

Prep,  collodion  (3  drachms. 

Mix. 

The  composition  of  collodion  has  excited  much  discussion,  and 
some  ingenious  hypotheses.  The  discovery  of  Prof.  Leidy,  of  this 
city,  of  a  beautiful  crystalline  deposit  in  inspissated  collodion,  and 
a  similar  and  independent  observation  in  London,  are  among  the 
most  remarkable  facts  bearing  upon  the  composition  and  chemical 
relations  of  the  group  of  principles  to  wiiich  lignin  belongs. 

M.  Bechamp,  professor  in  the  school  of  pharmacy  at  ^trasburg, 
has  succeeded  in  reproducing  cotton  from  pyroxylin,  by  heating  it 
at  the  temperature  of  212°  with  a  concentrated  solution  of  proto- 
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chloride  of  iron.  The  chloride  deepens  in  color,  and  very  soon 
there  is  a  disengagement  of  pure  nitric  oxide.  When  this  has 
ceased,  and  the  cotton  has  been  washed  with  hydrochloric  acid,  to 
remove  the  peroxide  of  iron  impregnating  it,  the  cotton  is  found 
to  have  lost  the  properties  of  pyroxylin.  In  the  same  way  amidon 
has  been  produced  from  xyloidin. 

lodinal  Collodion.    (J.  T.  Shinu.) 

Take  of  Iodine  Half  an  ounce. 

Canada  balsam  Half  an  ounce. 

Collodion  A  pint. 

Dissolve  the  iodine  and  balsam  in  the  collodion. 
Used  as  a  substitute  for  iodine  ointment. 

Belladonnal  Collodion.    (J.  T.  Shiun.) 

Take  of  Select  belladonna  leaves,  powdered  .    .    .  EiEjlit  ounces. 

Ether   Twelve  liuidounces. 

Alcohol  (95  per  cent.)   Sufficient. 

Canada  balsam   Half  an  ounce. 

Collodion  wool  (prepared  cotton)  ....  A  drachm. 

Macerate  the  leaves  in  the  ether  with  four  liuidounces  of  alcohol, 
for  six  hours,  pack  in  a  percolator,  and  pour  on  alcohol  till  a  pint 
of  tincture  is  obtained;  in  this  dissolve  the  cotton  and  balsam. 
This  is  a  desirable  substitute  for  belladonna  plaster.  A  similar 
preparation  may  be  made,  free  from  color,  by  dissolving  atropia  in 
collodion. 

Aconital  Collodion  may  be  made  from  aconite  root  by  a  similar 
formula. 

Collodium  cum  Cantharide^  U.  S.  P.    {Cantharidal  Collodion. 

Blistering  Collodion.) 

Take  of  Cantharides,  in  fine  powder,  eight  troyounces. 

Cotton,  prepared  by  the  process  for  collodion,  and  dry,  one  hun- 
dred grains. 

f   Canada  tm'pentine,  tliree  hundred  and  twenty  grains. 
Castor  oil,  one  hundred  and  sixty  grains. 
Stronger  ether,  a  pint  and  a  half. 
Stronger  alcohol,  a  sufficient  quantity. 

Introduce  the  cantharides  into  a  cylindrical  percolator,  and, 
having  pressed  them  firmly,  gradually  pour  on  the  ether.  When 
fifteen  fluidounces  have  passed,  set  aside  the  liquid  in  a  close  vessel, 
and  continue  the  percolation  with  stronger  alcoliol  until  half  a  pint 
more  of  liquid  is  obtained.  Set  this  in  a  warm  place  for  sponta- 
neous evaporation,  and,  when  it  is  reduced  to  a  fluidonnce,  mix  it 
with  the  reserved  liquid.  Then  add  the  pyroxylon,  Canada  tur- 
pentine, and  castor  oil  to  the  mixture,  and  agitate  occasionally  until 
it  is  dissolved.    Lastly,  keep  the  solution  in  a  well-stopped  bottle. 

By  this  formula,  blisterin^^  collodion  can  be  readily  and  uni- 
formly produced  by  any  one  having  the  prepared  cotton  at  hand  ; 
this  may  be  purchased  of  dealers  in  photographic  materuils,  or 
made  by  the  process  for  pyroxylon. 
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The  g-reat  merit  of  blistering  collodion  is  its  appliciibility  to  cir- 
cumscribed siu-luces,  the  fact  that  it  requires  no  covering  of  any 
kind,  and  that  it  cannot  be  improperly  removed  by  the  patient,  as 
in  eases  of  insanity,  etc.  Its  action  is  greatly  hastened  by  repeat- 
ing the  application  till  the  coating  is  thick,  and  covering  the  pelli- 
cle before  it  is  dry  with  a  piece  of  oiled  silk  or  bladder. 

Styptic  Collodion. 

Take  of  Tannia  

Stronger  alcohol   f  3iv. 

Stronger  ether   f.^xij. 

Pyroxylon   ll2.o  grains. 

Canada  balsam   7.5  grains. 

Introduce  the  pyroxylon  into  a  suitable  bottle,  pour  on  it  two 
fluidrachms  of  the  alcohol,  shake  well,  then  add  ten  fluidrachms 
of  the  ether,  agitate  frequently  until  dissolved;  dissolve  the  tannic 
acid  in  a  mixture  of  the  remainder  of  the  alcohol  and  ether,  mix 
with  the  first  liquid,  add  the  balsam,  allow  to  stand  till  clear,  then 
pour  off. 

The  above  formula  for  styptic  collodion,  with  a  number  of  others, 
was  suggested  by  Mr.  C.  L.  Mitchell,  in  an  inaugural  treatise  pre- 
sented to  the  Philadelphia  College  of  Pharmacy,  and  published  in 
vol.  44,  fol.  241,  Arner.  Journ.  of  Pharmacy. 


Products  of  the  Distillation  of  "Wood. 

By  the  distillation  of  wood  in  close  vessels,  a  variety  of  inter- 
esting compounds  are  produced,  which  are  useful  in  the  arts  and  in 
medicine.  Of  these,  charcoal  (carbo  ligni),  acetic  acid,  pyroacetic 
and  pyroxylic  spirit,  and  creasote  may  be  mentioned  as  of  special 
interest  to  the  physician,  and  a  short  notice  of  each  is  appended. 

Carbo  Ligni^  Wood  Charcoal,  and  Carbo  Animalis,  Animal  Charcoal. 

The  former  of  these  two  kinds  of  charcoal  is  used  in  medicine, 
while  the  latter  is  most  employed  in  chemical  processes  as  a  de- 
colorizing agent. 

Willow  charcoal,  the  variety  preferred  in  this  country,  is  chiefly 
obtained  from  the  manufacturers  of  gunpowder,  who  devote  much 
attention  to  the  production  of  a  pure  and  fine  powdered  article.  In 
Europe  the  cliarcoal  obtained  from  the  linden  tree,  Tiiia  Earopcea, 
is  usually  enii)loyed  in  medicine.  A  charcoal  prepared  from  areca 
nuts  is  much  esteemed  as  a  dentifrice  in  England. 

Charcoal  is  wholly  insoluble,  tasteless,  and  inodorous;  it  absorbs 
moisture  and  gases  from  the  air,  and  a  small  portion  of  it  consists 
of  the  incombiistiI)le  saline  materials  of  the  wood,  from  which  it 
may  be  freed  by  digestion  in  diluted  muriatic  acid,  although  this 
precaution  is  not  necessary  as  a  pre^jaration  for  medicinal  use. 

The  dose  of  powdered  charcoal  as  an  absorbent  disinfectant  is 
about  a  teaspoonful;  as  an  aperient,  a  tablespoonful,  or  less,  mixed 
witli  magnesia. 
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Animal  charcoal,  or  bone-black,  is  made  from  bones  by  calcination 
and,  besides  curbou,  contains  pbospbate  and  carbonate  of  calcium 
in  abundance;  these  important  constituents  have  mucli  to  do  with 
the  peculiar  porosity  which  gives  to  tliis  substance  the  power  of 
absorbing  coloring  matters  and  gases,  and  adapts  it  for  the  various 
uses  in  the  arts  and  in  pharmaceutical  chemistry  to  which  it  is 
applied.  It  is  not  very  convenient  to  use  in  fine  powder,  and  is 
hence  generally  prepared  in  a  granular  condition. 

Carbo  animalis  purificatus,  JJ.  S.  P.,  is  among  the  i:)reparation8 
designed  to  be  made  by  the  apothecary.  It  is  prepared  by  digesting 
a  pound  of  animal  charcoal  with'twelve  fluidounces  each  of  muri- 
atic acid  and  water,  for  two  days,  at  a  moderate  heat,  pouring  ott" 
the  liquid,  and  washing  the  charcoal  thoroughly  with  water. 

This  is  adapted  to  many  uses  to  which  the  crude  powder  would 
be  unsuited,  owing  to  its  saline  ingredients. 

In  the  preparation  of  the  alkaloids,  gallic  acid,  and  numerous 
other  chemical  substances,  animal  charcoal  is  used  to  absorb  the 
associated  coloring  matters;,  but  it  should  not  be  forgotten  that  the 
same  property  which  adapts  it  to  take  up  the  coloring  matter  also 
occasions,  to  some  extent,  the  absorpfion  of  the  alkaloid  or  other 
principle,  so  that  the  loss  by  the  decolorizing  process  is  sometimes 
considerable,  unless  means  are  resorted  to  for  the  subsequent  extrac- 
tion of  the  absorbed  portions. 

To  its  absorbent  property  animal  charcoal  owes  its  utility  as  a 
disinfectant  and  antidote  to  the  powerful  vegetable  poisons,  which, 
as  pi-oved  by  Dr.  B.  H.  Rand,  may  be  rendered  innoxious  in  their 
effects  by  a  large  admixture  of  this  inert  but  porous  powder. 

Acidum  Acetum.  Ac=II,C2ll3O2=60. 

The  acid  liquid  distilled  over  when  charcoal  is  prepared  from 
wood,  in  close  cylinders  without  access  of  air,  contains  this  valuable 
acid  in  a  very  impure  state.  By  subjecting  this  to  further  distilla- 
tion, the  liquid  is  collected  which  is  known  as  wood  vinegar,  or 
pyroligneous  acid.  By  saturating  this  acid  with  lime,  acetate  of 
calcium  is  produced,  which,  by  decomposition  with  sulphate  of 
sodium,  furnishes  sulphate  of  calcium  and  acetate  of  sodium;  the 
latter  salt,  being  crystallized  in  a  state  of  purity,  3'i elds,  by  distilla- 
tion with  sulphuric  acid,  pure  hydrated  acetic  acid  in  solution  in 
water. 

The  officinal  acetic  acid  is  directed  in  the  Pharmacopma  to  have 
a  specific  gravity  of  1.047,  which,  however,  is  a  less  satisfactory 
assurance  of  its  strength  than  its  saturating  power,  which  is  such 
that  100  grains  satura'te  60  of  crystallized  bicarbonate  of  potassium, 
and  contain  36  grains  of  monohydrated  acid. 

The  monohydrated  acid,  C^llfijlfi  (glacial),  is  prepared  by  the 
careful  distillation  of  one  equivalent  of  fused  acetate  of  sodium 
with  two  of  sulphuric  acid,  and  placing  the  distillate  on  ice,  t^ie 
congealed  product  is  then  suftered  to  drain  by  inverting  the  bottle; 
the  crystals  constitute  the  glacial  acid.    It  is  a  very  caustic,  deli- 
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quescent  substance,  liuving  the  s])ecific  gravity  1.067  ;  it  contains 
ubout  98  per  cent,  of  acetic  acid,  is  volatile,  colorless,  iiillaniniable, 
and  dissolves  camphor,  resins,  volatile  oils,  etc.  Its  chief  use  is  in 
perfumery,  for  forming  a  very  pungent  perfume  for  smelling  bottles. 

Acetic  acid  of  about  the  officinal  strength  is  now  so  cheaply  and 
abundantly  produced  for  use  in  the  arts,  that  it  is  placed  in  tlie 
Fharmacopceia  iimoug  the  articles  of  materia  medica;  the  process 
above  given  is  selected  from  a  variety  in  common  use.  Acetate  of 
lead  is  also  one  of  its  sources  of  production. 

Acetic  acid  is  also  produced  by  the  oxidation  of  alcoholic  liquids, 
especially  cider  and  wine,  and  in  this  impure  and  diluted  form  is 
called  vinegar  (Acetum,  U.  S.  P.);  in  chemical  works  it  is  generally 
classed  among  the  derivatives  of  alcohol. 

Much  of  the  vinegar  of  commerce  is  largely  adulterated  or  so- 
phisticated, although,  according  to  the  experiments  of  AV.  W.  D. 
Livermore,  the  use  of  sulphuric  acid  is  less  common  than  has  been 
supposed.  Of  sixteen  specimens  of  commercial  vinegar  obtained 
from  diflerent  sources,  none  were  adulterated  with  sulphuric  acid. 
Tested  for  malic  acid,  gum,  and  extractive  matter,  believed  to  be 
always  present  in  cider  vinegar,  all  but  two  gave  evidence  of  con- 
taining one  or  more  of  these  products  by  throwing  down  a  precipi- 
tate with  subacetate  of  lead,  soluble  in  nitric  acid. 

The  strength  of  the  different  specimens  was  ascertained  by  him 
as  follows :  The  numbers  represent  the  number  of  grains  of  bicar- 
bonate of  potassium  saturating  100  grains  of  vinegar: — 
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The  normal  saturating  power  is  about  7J  grains  of  the  bicarbonate 
to  100  grains  of  vinegar. 

Acetone,  or  Pyroacetie  Spirit,  Q^lfi,  and  Methylic  Alcohol,  Pyroxylie 
Spirit,  or  Wood  Naphtha,  CH3,H0. 

Tliese  are  products  of  the  distillation  of  wood,  which  are  sepa- 
rated from  the  acid  liquors,  after  they  are  saturated  with  lime,  by 
simple  distillation  and  repeated  fractional  rectification. 

It  is  very  difficult,  however,  to  obtain  them  in  a  perfectly  pure 
state  by  this  process.  Acetone  is  formed  by  the  dry  distillation  of 
acetates,  and  is  rendered  pure  by  rectification  over  lime,  and  finally 
over  chloride  of  calcium. 

riiey  are  both  colorless,  or  slightly  yellow,  inflammable,  volatile, 
pungent  liquids,  closely  reseml)ling  each  other  in  sensible  and 
inedical  proj)erties,  nearly  always  mixed  and  impure,  and  generally 
wntounded  with  each  other  in  commerce;  they  may  be  known 
apart  by  their  reactions  with  chloride  of  calcium. 
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While  pyroacetic  spirit  does  not  dissolve  or  mix  with  a  saturated 
solution  of  chloride  of  calcium,  pyroxylic  spirit  instantly  mixes 
when  dropped  into  it. 

Tlie  normal  specific  gravity  of  each  is  ahout  the  same,  .792  to 
.798 ;  but,  as  found  in  commerce,  they  oftener  reach  .820  to  .846. 

Impure  wood  naphtha  yields,  with  binoxalate  of  potassium  and 
sulphuric  acid,  a  crystallizable  ether,  which,  by  distillation  with 
water,  decomposes  into  oxalic  acid  and  pure  methylic  alcohol. 
Treated  with  bichromate  of  potassium,  acetone  yields  acetic  and 
carbonic  acids,  while  methylic  alcohol  furnishes  formic  acid. 

Under  the  name  of  methylic  spirit,  hydrated  oxide  of  methyl, 
CH3HO,  pyroxylic  spirit  is  extensively  used  in  England  as  a  cheap 
substitute  for  alcohol,  and  is  sometimes  substituted  for  it  in  the 
preparation  of  chloroform.  Dr.  Hastings,  of  London,  introduced 
it  several  years  ago  as  a  remedy  for  consumption,  and  both  this  and 
p)yroacetic  spirit  are  sometimes  prescribed,  though  not  so  much  as 
formerlj' ,  in  connection  with  cough  medicines.  Dose,  about  10  to 
40  drops. 

Creasoium,  TJ.  S.  P.    {Creasote.  Kreosot.) 

This  is  a  secondary  empyreumatic  product  of  destructive  distilla^ 
tion  which  the  Pharmacopoeia  describes  as  being  obtained  from 
wood  tar.  As  found  in  commerce,  it  is  an  oily  liquid  obtained  in- 
discriminately from  various  kinds  of  tar,  especially  that  from 
bituminous  coal,  and  varies  in  composition. 

Creasote  is  colorless  and  transparent,  having  a  high  refractive 
power  and  oleaginous  consistence.  Its  odor,  when  diffused,  is  pe- 
culiarly smoky,  its  taste  burning  and  caustic;  its  specific  gravity 
is  about  1.046.  It  is  freely  soluble  in  alcohol,  ether,  acetic  acid, 
caustic  potassa,  and  in  water  to  the  extent  of  six  or  ten  drops  to  the 
ounce. 

The  article  now  generally  sold  as  creasote  is  imported  from  Ger- 
many, and  is  much  cheaper  than  the  kind  which  formerly  came 
from  England,  and  was  obtained  from  wood  tar.  The  present 
article,  which  is  remarkable  for  readily  assuming  a  brown  color  on 
exposure  to  the  light  and  air,  is  prepared  from  coal  tar.  It  has  a 
specific  gravity  of  1.062,  and  boils  at  386°.  In  an  article  on  this 
subject,  in  the  Neio  York  Journal  of  Pharmacy,  Oct.  1853,  Professor 
Edward  IST.  Kent  has  given  a  method  of  manufacture  and  purifica- 
tion which  has  proved  successful  in  his  hands,  and  expresses  the 
opinion  that  carbolic  acid,  as  he  considers  it,  is  creasote  in  a  purer 
form  than  that  obtained  from  wood  tar.  Recent  investigations 
render  it  probable  that  creasote,  though  not  identical,  is  homologous 
with  phenylic  acid,  and  it  is  probable  tiiat  it  consists  ot  several 
analogous  alcohols.    {See  Phenylic  Acid.) 

Under  the  name  of  Carbolic  Acid  a  crystalline  substance  resera- 
blino-  creasote,  but  asserted  to  be  less  odorous,  has  been  mtroduoea 
into  commerce  by  F.  Grace  Galvert,  of  Manchester,  England,  it  is, 
perhaps,  more  freely  soluble  in  water  than  ordinary  creasote,  anu 
is  well  adapted  to  use  as  an  antiseptic. 
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The  principal  use  of  creasote  internally  is  to  cheek  nausea ;  for 
this  purpose,  about  two  drops  may  be  dissolved  in  an  ounce  of  water, 
and  a  little  gum  and  sugar  added.  Dose,  a  tablespoonful  (equal  to 
one  drop),  frequently  repeated. 

Dropped  upon  a  fragment  of  cotton,  after  dilution  with  alcohol, 
ether,  or  chloroform,  and  inserted  into  the  cavity  of  a  tooth,  it  re- 
lieves toothache  when  the  pain  is  occasioned  by  the  exposure  of  the 
nerve,  and  is  popularly  regarded  as  the  most  certain  remedy. 

Very  painful  and  distressing  accidents  are  liable  to  occur  from 
attempting  to  drop  this  liquid  into  the  cavity  of  a  tooth  from  a 
vial. 

As  an  external  caustic,  creasote  may  be  applied,  undiluted,  with 
a  camel's-hair  pencil ;  but  it  is  usually  prepared  in  the  form  of  oint- 
ment (Unguentum  creasoti),  or  in  solution  in  water  (Aqua  croasoti). 
In  hemorrhages,  it  acts  as  a  most  efficient  styptic,  and  is  successfully 
applied  in  solution,  in  the  proportion  of  about  six  drops  to  the 
ounce  of  water. 

Creasote  is  one  of  the  remedies  which  the  apothecary  is  most  fre- 
quently called  upon  to  apply.  Large  quantities  are  also  consumed 
by  dentists. 


CHAPTER  II. 


Fig.  177. 


ON  FARINACEOUS,  MUCILAGINOUS,  AND  SACCHARINE  PRINCIPLES. 

Starch,  C^HjoO^,  having  the  same  composition  as  cellulose,  differs 
from  it  widely  in  physical  properties;  it  exists  in  a  granular  form 
in  various  parts  of  plants,  especially  in  seeds, 
tubers,  and  bulbous  roots,  in  minute  cells, 
which  may  be  distinguished  by  a  microscope 
of  modej-ate  power.  The  size  and  shape  of  the 
granules  have  been  made  special  subjects  of 
investigation  by  pharmacologists,  and  their 
study  has  been  found  to  aid  in  the  recogni- 
tion of  the  different  varieties  of  fecula,  and 
in  detecting  adulterations.  The  envelope  of 
thesestarch  granules  is  insoluble  in  cold  water, 
but  is  ruptured  by  the  application  of  heat,  so 
that  the  contents  are  exposed  and  become 
dissolved.  Hence  starch  is  said  to  be  insoluble 
in  cold,  but  soluble  in  hot  water.  For  this  in- 
ternal matter  wliich  gives  the  characteristic 
chemical  reactions  of  starch  the  term  amidin 
has  been  applied;  it  forms  about  995  parts 
the  entire  starch  granules.    But  a  solution 

cold  water,  if  the  envelope  of  the  granules  has  been  torn  by  con- 
tinued trituration  with  sand  or  other  gritty  substances.  Certain 


Stnrch  granules  ns  seen 
under  a  mioroscoiie. 


every  thousand  of 
may  be  efiected  with 
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salts,  such  as  chloride  of  zinc,  produce  a  perfect  solution  of  starch 
iu  the  cold.  By  the  action  of  heat,  and  a  very  small  proportion  of 
strong  infusion  of  malt,  starch  is  converted  into  dextrin^  a  soluble 
principle  isomeric  with  it,  intermediate  between  the  gums  and 
grape  sugar,  and  so  named  from  its  power  of  causing  the  plane  of 
polarization  to  deviate  to  the  i-ight.  This  is  also  formed  from  cel- 
lulose by  the  action  of  diluted  acids,  which  also  ultimately  convert 
it  into  grci'pe  sugar.  One  of  the  most  striking  characteristics  of 
starch  is  its  reaction  in  cold  solution  with  iodine,  with  which  it 
forms  a  rich  blue-colored  iodide,  which  loses  its  color  by  heat. 
These  two  substances  thus  become  tests  for  each  other.  With  bro- 
mine it  produces  an  orange-colored  precipitate,  which  cannot  be 
dried  without  decomposition.  Nitric  acid  converts  starch  into 
oxalic  acid,  and  by  heating  starch  with  potassa  in  excess  oxalate  of 
jjotassium  is  produced.  For  an  elaborate  account  of  starch  and  its 
isomeric  principles,  Inulin,  from  Inula  Helena  and  other  sources, 
Lichenin,  from  Cetraria  Islandica,  etc.,  see  G-melin's  Handbook  of 
Chemistry,  Cav.  Soc.  edition,  vol.  xv. 

All  the  cereal  grains  owe  their  utility  as  articles  of  food  to  the 
presence  of  starch  mingled  with  a  due  proportion  of  a  nitrogenized 
principle;  gluten.  In  many  drugs,  starch  exists  to  an  extent  which 
interferes  with  their  convenient  preparation  for  use  in  medicine, 
,  while  it  is  an  important  element  in  certain  demulcent  and  nutri- 
tious articles  used  iu  medicine,  as  food  for  infants,  etc. 

Syllabus  op  Starches,  Amylaceous  Medicines,  etc. 

The  fecula  from  maize  is  an  excellent  substitute  for 
arrowroot,  and  lias  almost  entirely  displaced  wlleat 
starch.  In  Europe,  the  fecula  of  the  potato  is  largely 
used  as  starch :  it  yields  a  transparent  jelly  with 
muriatic  acid,  and  is  used  for  adulterating  arrow- 
root ;  sulphuric  acid  evolves  a  disagreeable  odor. — 
Proc.  A.  Ph.  Aas.,  1862,  168. 
Bermuda  arrowroot,  the  best;  next  the  Jamaica,  Li- 
beria, Florida,  and  Georgia.  Must  be  well  pre- 
served from  moisture  and  odorous  drugs.  See 
paper  by  Dr.  R.  Battey  in  Proc.  of  A.  Ph.  Ass., 
1858,  332;  and  by  E.  T.  Ellis,  ibid.,  1862,  212.  It 
yields  an  opaque  jelly  with  concentrated  muriatic 
acid. 

Native  in  the  Sandwich  Islands,  where  it  is  used  as 
food  to  a  great  extent  after  the  acrid  matter  has 
been  dissipated  by  heat. 
Formerly  officinal  in  Dublin  Pharmacopoeia. 
Officinal  in  U.  S.  J'.;  contains  about  17  per  cent,  of 
fecula. 

The  starch  granules  are  very  large,  and  exhibit  a 
glistening  or  satiny  appearance.    The  jelly  is  very 
tenacious,  but  not  very  translucent.    Conies  from 
the  island  of  St.  Kitts.    Rare  with  us. 
From  the  East  Indies.    Used,  iu  England,  only  for 

adulterations. 
Dietetic  and  nutritive,  in  small  granules  prepared  by 

the  aid  of  heat. 
Dietetic  and  nutritive,  coarse  irregular  grains  pre- 
pared by  the  aid  of  heat,  partially  soluble  in  cold 
water. 


Amylum,  starch  ;  the  fecula  of 
Triticum  vulgare  and  Zea 
mays. 


Maranta,  arrowroot ,  the  fecula 
of  Maranta  arundinacea. 


Arum  esoulentum. 

Arum  maculatum. 
Arum  tryphyllum. 

Canna,  tous-les-mois  ;  the  fecula 
of  Canna  edulis,  etc 


Curcuma  arrowroot. 

Sngo  ;  the  prepared  pith  of  Sa- 

gus  runiphii,  etc. 
Tapioca;  the  fecula  of  the  root 

of  Janipha  manihot. 
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Syllabus  of  STARcnES,  Amylaceous  Medicines,  etc.  {Continued.) 

Aveute  fiirinii,  oiitmeal;  the  meal  Contains  the  husk  ground  with  tlio  seed.  Relievea 

ot'Avena  sativa.  constipation;  easily  digested  and  very  nutritive. 

Ilordeum,  barley;  the  decorti-  Demulcent,  nutritive,  aud  slightly  astringent.  See 

cated  seeds  of  Hordeum  dis-  Decoctum  bordei. 
tichon,  etc. 

Orijza,  Twc;  the  seeds  of  Oryza  Bland,  nutritive,  demulcent,  and  somewhat  astrin- 

sativa,  deprived  of  the  hulls.  gent.    By  long  boiling  forms  a  jelly. 

Cetraria,  Iceland  moss;  Cetraria  Contains  lichenin  and  a  bitter  principle;  the  latter 

Islandica.  may  be  removed  by  an  alkali ;  the  residue  may  be 

used  as  a  dietetic. 

Chondrus,  carrageen;  Chondrus  Contains  carrageenin,  mucilage,  and  various  salts, 
crispus. 

Inuln,  elecampane;  the  root  of  Contains,  like  the  root  of  other  compositse,  inulin, 

Inula  helenium.  bitter  principle,  and  mucilage.    A  domestic  expec- 
torant. 

Symphytum  officinale,  comfrey ;  See  Inula, 
the  root. 

Lappa,   burdock  ;    the   root  of  See  Inula. 
Lappa  major. 

Iris  Florentina,  orrisroot ;  the  Contains  starch,  resins,  and  volatile  oil.    Used  an  an 

rhizoma  of  Iris  Florentina.  infant  and  toilet  powder,  and  as  an  ingredient  in 

dentifrice. 


Gums. 

Gums  differ  from  starch  chiefly  in  the  absence  of  the  granular 
condition,  and  their  partial  or  complete  solubility  in  cold  water. 
They  are  obtained  from  certain  plants  in  amorphous  masses,  mostly 
exuding  spontaneously  or  upon  a  puncture  of  the  bark.  A  solution 
of  gum  is  not  affected  by  iodine,  but  precipitated  by  alcohol.  Oxi- 
dized by  nitric  acid,  they  produce  mucic  acid;  but  when  continually 
boiled  with  diluted  acids,  a  kind  of  dextrin  and,  finally,  sugar  is 
formed. 

There  are  probably  numerous  kinds  of  gums,  but  on  account  of 
their  similarity  in  physical  and  chemical  properties  they  are  diffi- 
cult to  recognize  and  to  separate  from  allied  compounds.  They 
have  been  classed  into  gums  which  are  soluble,  and  gums  which 
mostly  swell  up  in  cold  water.  The  following  are  the  types  of 
these  two  classes: — 

^ra6m  =  CjjIIjjOj,,  is  derived  largely  from  the  acacias;  it  is  ex- 
tremely soluble  in  water,  forming  a  clear  and  colorless  though  viscid 
solution,  almost  free  from  taste,  which  is  coagulated  by  alcohol, 
borax,  and  precipitated  by  silicate  of  potassium,  strong  solution  of 
perchloride  of  iron,  also,  like  most  organic  acids,  coloring  principles, 
etc.,  by  subacetate  of  lead.  Incinerated  it  yields  about  three  parts 
of  ashes,  which  some  chemists  assert  are  the  bases  of  the  salt  arabin, 
the  acid  of  which  is  obtained  by  decomposing  .the  aqueous  solution 
with  muriatic  acid  and  precipitating  by  alcohol,  and  is  insoluble  in 
the  latter  menstruum  only  in  the  presence  of  a  mineral  acid. 

-Bassonn  =  Cj2H,„0,n,  is  an  insoluble  variety,  swelling  with  water 
and  dissolving  in  alkalies.  This  predominates  in  gum  tragacanth, 
find,  according  to  some,  in  salep.  Those  bodies  which  are  usually 
terujed  Mucilages  belong  to  one  of  these  two  classes ;  they  are  met 
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with  in  many  seeds  (flaxseed,  quince  seed),  leaves  (buchu),  etc.,  and 
some  kinds  are  precipitated  hy  neutral  acetate  of  lead. 

Cerasin,  the  insoluble  ingredient  in  cherry-tree  gum,  much  re- 
sembles bassorin,  if  it  is  not  identical  with  it.  M.  Premy  asserts 
it  is  only  metagummate  of  lime. 

Ilezquite  is  a  name  proposed  for  a  gum,  to  which  attention  has 
heen  called  by  Dr.  Geo.  Shumard,  produced  abundantly  in  Texas 
and  New  Mexico — parts  of  our  own  country  as  yet  but  little 
explored ;  it  is  extremely  soluble,  and  differs  from  Arabin  principally 
in  not  being  precipitated  by  subacetate  of  lead. 

All  the  above  compounds  are  carbohydrates  of  the  composition 
C^jIIggO^n,  or  Cj^n^gOjj;  the  group  of  pectin  compounds,  though  not 
strictly  belonging  to  the  above,  is  however  nearly  allied  to  thegums. 

Gum  is  associated  in  some  plants  with  resin;  and  gum  resins,  a 
remarkable  natural  class  of  drugs,  will  be  hereafter  referred  to  in 
treating  of  resins. 

Variously  associated  with  other  proximate  principles,  gum  is 
present  in  a  great  variety  of  vegetables,  and  like  starch,  it  plays  an 
important  part  in  the  physiology  of  the  plant;  it  enters  as  an  ele- 
ment into  a  great  number  of  articles,  both  of  food  and  medicine. 
In  its  important  relations  to  the  ai't  of  prescribing  and  compound- 
ing medicines,  we  shall  have  occasion  to  refer  to  it  frequently 
throughout  the  subsequent  parts  of  the  work,  and  now  introduce 
it  only  for  the  purpose  of  calling  attention  to  a  few  drugs  contain- 
ing it. 

jPcctin  and  Peetic  Acids. — Many  plants  contain,  in  different  organs, 
especially  in  succulent  roots  and  acidulous  fruits,  a  body  called  pec- 
tose,  which,  through  the  influence  of  a  peculiar  ferment  called  pec- 
tase,  the  organic  acids,  and  light  and  heat,  undergoes  a  change  into 
other  bodies  of  the  same  relative  combinations. 

Pectin,  parapectin,  and  metapectin   CjjH^oOjg  4II.,0 

Pectosic  acid   C32H,o023  311.0 

Pecticacid   C,„li;0„  2H.,0 

Parapectic  acid   C.,,H,-,0.„  2H.,0 

Metapectic  acid   C,,R.,,0„  2R.fl 

The  unripe  fruits  contain  only  pectose;  while  ripening,  pectin  and 
parapectin,  and,  subsequently,  metapectic  acid,  are  formed,  so  that 
the  change  of  the  consistence  of  fruits  is  less  dependent  on  a  change 
of  the  cellulose,  than  owing  to  this  transformation.  Green  fruits 
exhale  oxygen  in  daylight;  with  the  alteration  of  pectose,  the  for- 
mation of  sugar  sets  in,  carbonic  acid  is  exhaled,  the  green  color 
disappears,  and  the  free  acids  (citric,  malic,  tartaric,  etc.)  become 
neutralized  by  potassium,  calcium,  etc.,  or  their  taste  is  masked  by  . 
the  increase  in  the  quantity  of  sugar.  _ 

Pectin  is  the  cause  of  the  gelatinizing  of  the  juices  of  currants, 
raspberries,  etc.,  and  of  gentian,  dandelion,  rhubarb,  and  other  roots.  • 
The  salts  of  the  above  acids  are  uncrystalhzable;  those  with  tne. 
metallic  oxides  are  mostly  gelatinous  precipitates,  Avhile  those  witn 
alkalies  are  soluble  in  water,  but  gelatinize  on  cooling. 
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Acacia,  gum  Arabic ;  the  exu- 
diitiuu  of  Acaciii  vera,  etc. 

Tragacantha,  the  exudation  of 

Astragalus  verus. 
Salep,  the  tubers  of  Orchis  mas- 

cuhi,  etc. 
Ulmus,  elm  bark ;  the  inner  bark 

of  Ulmus  fulva. 


Sassafras  meilulla,  the  pith  of 

Sassafras  ofiicinale. 
Cydonium,  quince  seed;  the  seed 

of  Cydonia  vulgaris. 
Sesami  folium,  benne;  the  leaves 

of  Sesamum  orientale. 
Althaea  (radix), 

root. 

Altlixx  jlores,  iriarshmallow 
flowers  from  AlthEeae  offici- 
nalis. 

Alt/iaa  rosea,  hollyhock ;  the 
flowers. 

Hibiscus  esculentus;  ochra,  the 
fruit. 


Mild  expectorant  and  demulcent,  used  in  form  of 
mucilage  (1  part  to  2  •water),  also  as  syrup  and 
powder  as  a  vehicle. 
Consists  chiefly  of  bassorin ;  Mucilago  tragacanthsa 

(5j  to  aquas  Oj)  ;  a  useful  paste. 
Five  grs.  of  the  powder  render  one  ounce  of  hot  water 

highly  mucilaginous.  See  Castillon's  Powders. 
Contains  much  mucilage,  the  fine  powder  as  a  mild 
expectorant  and  vehicle  for  bitter  medicines;  much 
used  for  making  a  demulcent  drink  to  be  used  in 
irritation  of  the  mucous  surfaces,  especially  of  the 
urinary  organs,  and  in  dysenteric  affections ;  the 
coarser  powder  for  poultices. 
Forms  with  water  a  rich  mucilage ;  used  in  eyewashes 

and  in  Jackson's  pectoral  syrup. 
Rarely  used  internally ;  esternully  in  inflamed  eyes 

and  for  bandoline. 
Grown  in  gardens;  used  as  a  mild  astringent  in  the 
summer  complaint  of  children, 
marshmallow  "]  The  mucilage  of  these  last  three  are  not  precipitated 
by  alcohol. 


Linum,  flaxseed;    the  seeds 
Liuum  usitatissimum. 


of 


Papaver,  poppy  heads;  the  ripe 
capsules  of  Papaver  somnife- 
rum. 

Buchu,  the  leaves  of  Barosma 
crenata,  etc. 


[-Contain   starch,  mucilage,  and   asparngin ;  highly 
demulcent.    Syrup  best  prepared  from  cold  iufu- 
j  sion. 
Similar  in  properties  to  former. 

Used  in  the  U.  S.  in  soups  called  Gumbo  ;  in  East 
Indies  a  decoction  §iij  in  Oiss,  boiled  down  to  Oj, 
sweetened  and  strained. 
Internally  iu  the  form  of  infusion,  diuretic,  and  de- 
mulcent; externally,  the  meal  for  poultices;  the 
oil  readily  becomes  rancid  in  the  powder. 
Demulcent,  not  considered  narcotic  when  ripe. 


Mucilage  associated  with  essential  oil;  diuretic,  used 
in  infusion  and  fluid  extract. 


Sugars. 

Sugars  ar6  of  many  kinds,  closely  allied  to  each  other  and  to  the 
foregoing  ternary  principles,  in  composition.  They  are  distin- 
guished by  a  sweet  taste,  iiud  a  more  or  less  distinctly  crystalline 
form.  They  are  mostly  soluble  in  water  and  somewhat  soluble  iu 
alcohol. 


22 
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Syllabus  op  Sugars. 
(1.)  True  Sugars.    Composition  Ct2llx0:r..  (Carbohydrates.) 


a.  Directly  fermentable.    (Grouj)  of  Glucose.) 


Grnpe  sugar,  Glucose 


Fruit  sugar,  uncrystal- 
lizable  sugars,  Ciiula- 
riose  CgHj^Og 


In  grapes,  the  fruit  of  Ro- 
Siiceaj,  etc.,  iu  diabetic 
uriue  —  from  starch  by 
the  action  of  sulphuric 
acid — the  granular  depo- 
sit of  honey. 

In  fruits,  the  liquid  portion 
of  honey,  etc. 


Deviates  polarized  light  to  right  ;* 
soluble  iu  I  J-  part  cold  water, 
insoluble  in  absolute  alcohol ; 
■with  HNOg,  yields  oxalic  acid. 


Rotating  left;    easily  soluble 
water  and  diluted  alcohol. 


m 


b.  Not  directly  fermentable  by  yeast.    (Group  of  Caue  Sugar.) 
a.  ITermenting  readily  with  yeast  by  being  converted  into  fruit  sugar. 


Cane  sugar 


Melitose 

CjjHjjOjiSHaO 

Synanthrose 


In  sugnr-cane,  Chinese 
sugar-catie,  corn-stalks, 
beets,  sugar  maple,  seve- 
ral palms,  numerous  ripe 
fruits,  etc. 

In  Austrijlian  manna  from 
Eucalyptus  mannifera. 

In  the  tubers  of  the  Synan- 
therea. 


Rotating  right ;  easily  soluble  in 
water,  little  in  alcohol ;  yields 
oxalic  acid  with  UNO,. 


Rotating  right ;    crystallizes  in 

needles ;    reactions  similar  to 

cane  sugar. 
No  rotating  power;  delique.scent ; 

very  soluble  in  water;  slightly 

in  alcohol. 


^.  Fermentiug  with  difficulty  in  contact  with  yeast,  but  readily  after  treatment  with 

dilute  acids. 


Melezitose 
CjjHj^O^ 


Mycose 

C,,H^0„2H, 

Trehalose 
C„H,,0„2IL 


0 


0 


Lactin,  sugar  of  milk 


C12H24O1J 


In  the  exudation  of  the 
larch,  Larix  communis 
[Fr.  mele'zc). 

In  ergot. 


In  Trehala,  an  oriental  ex- 
crescence of  a  species  of 
Echinops. 

In  milk. 


Rotating  power  right;  sweet  like 
glucose;  very  soluble  iu  water, 
almost  insoluble  in  alcohol; 
yields  oxalic  acid  by  HNO3. 

Rotating  power  rifcht ;  easily  so- 
luble in  water,  almost  insoluble 
in  alcohol. 

Resembling  the  former ;  soluble  in 
hot  alcohol;  with  HNO,,  yields 
oxalic  acid. 

Rotating  power  right;  very  hard 
prisms  ;  soluble  in  G  parts  cold 
water;  insoluble  in  ether; 
slightly  soluble  in  alcohol ;  by 
dilute  acids,  converted  into  lac- 
tose, and  then  easily  fermentable; 
yields  luucic  and  some  oxalic 
acid  with  UNO,. 


*  Polarization  of  light,  which  is  stated  as  charactensticin  the  case  of  t^ie  several 
sugars,  consists  of  a  change  produc.Hl  upon  light  by  the  action  of  cert'i|n  me.ba  and 
surtaces  by  which  it  ceases  to  present  the  onlinary  phenomena  of  reflection  ^^^^^^^^ 
mission.  Instruments  employed  to  exhibit  tins  «l'=^"f  ^^-^^  f '^,^1,,'^,'',  are 
the  use  of  these,  differences  may  be  readily  detected  between  subslanceo  whicU  are 
nearly  identical  iu  chemical  properties. 
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(2.)  Saccharoids.    Composition  C^^H^Occ-  {Carbohydrates.) 


Not  fermentable  with  yeast  or  after  boiling  with  HSO4 


Euoalyne 


Inosite  (Phaseomannite) 
CeUi„Oe4H20 


Scyllito 


Sorbin,  sorbite 


Phloroglucin 


In  Australinn  manna  aocora- 
pauying  uielitose. 


In  muscular  flesh,  and  in 
the  unripe  kidney  bean, 
Phaseolua  vulgaris.  See 
Dr.  L.  C.  Lane's  process 
in  A.  J.  Ph.,  ix.  492. 


In  the  kidneys  and  liver  of 
some  fishes. 

In  the  berries   of  Borbus 
aucuparia. 


Product  of  decomposition 
of  Pbloretin  and  querci- 
trin. 


Uncrystallizablc ;  even  after  treat- 
ment with  HSU^,  not  susceptible 
of  fermentation  ;  reduces  alka- 
line tartrate  of  copper. 

Efilorescing ;  soluble  in  water,  little 
soluble  in  alcohol ;  not  altered  by 
diluted  acids;  with  concentrated 
HNO3,  nitroinosite ;  evaporated 
with  dilute  IlNOjnnd  moistened 
with  NHg  and  (JaCl,  is  colored 
rose-red. 

Resembles  inosite ;    but   is  less 

sweet,  less  soluble,  and  dissolves 

unaltered  in  hot  HNO3. 
Rotating  power  left;  soluble  in  ^ 

water,  little  in  boiling  alcohol ; 

hard  crystals,  not  altered  by  di- 


luted HSO. 


with  HNO3; 
copper. 
Sweet   prisms ;  very 
water  and  alcohol. 


yields  oxalic  acid 
reduces  oxide  of 


soluble  in 


(3.)  Pseudo-Sugars  of  the  Composition  C^^HxO, 


Not  fermenting. 


Mannite 


Dulcoee,  Dulcite 


Quercite 
Pinite 

M  elampyrito 


In  manna,  mushrooms,  etc. 


From  an  unknown  plant  in 
Madagascar. 


In  acorns. 

In  Pinua  Lnmbertina. 


In  Melampyrnm  nemnro- 
sum ;  Scrophularia,  no- 
dosa, etc 


No  rotating  power;  soluble  in  5 
parts  cold  water,  scarcely  in  cold 
alcohol,  with  HNO3  yields  sac- 
charic and  oxalic  acids  ;  IINOj, 
at  a  low  temperature,  produces 
a  fermentable  sugar. 

No  rotating  power  ;  easily  soluble 
in  water,  with  difficulty  in  alco- 
hol ;  yields  mucic,  oxalic,  andi'a- 
ceniic  acid  with  IINO3 

Sublimes  in  needles;  with  nitric 
ncid,  yields  oxalic  acid. 

Rotating  power  right;  very  sweet ; 
readily  soluble  in  water;  nearly 
insoluble  in  boiling  alcohol. 

No  rotating  power;  soluble  in  25 
parts  water,  13(52  parts  alcohol ; 
not  altered  by  diluted  HSO^;  with 
UNO,,  mucic  and  oxalic  iicids. 
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b.  Of  other  compositions. 


Glycerin 


C3H53HO 


Erythromannite 

Phycite 
C,Hi„0, 

Glycyrrbizin 

'-'24^36^9 


Panaquilon 


Orcin,  Orcite 
Ci,H3U,+2Aq 


Beta  orcine 


The  basic  principle  of  fats. 


Product  of  decomposition  of 

erythiin. 
In    Proctococcus  vulgaris 

Alffce. 

In  Glycyrrhiza  glabra,  and 
eschiuata. 


In  Panax  quinquefolium. 


By  boiling  certnin  lichens 
or  their  constituents. 


By  dry  distillation  of  usnic 
acid. 


Oily  liquid ;  miscible  -with  water 
and  alcohol;  insoluble  in  ether; 
■with  HNO3  yields  glonoin. 

Supposed  to  be  identical  with 
phycite. 

No  rotating  power :  easily  soluble 
in  water,  with  difficulty  in  alco- 
hol ;  with  HNO3  ojcalio  acid. 

Uncrystallizable  and  yellowish ; 
slightly  soluble  in  cold  water 
and  alcohol ;  precipitates  most 
metallic  salts ;  -combines  with 
bases,  acids,  and  salts. 

Amorphous,  yellow,  readily  solu- 
ble in  water  and  alcohol;  insol- 
uble in  ether  ;  precipitated  by 
tannin. 

Sweet  prisms,  very  soluble  in  al- 
cohol and  water ;  precipitated 
by  PbAc  and  FejCl^;  yields 
oxalic  acid  by  HNO3 !  ''^^P  '"^'J 
by  air,  water,  and  ammonia 
(orceine). 
Soluble  in  water,  alcohol,  and 
ether;  red  by  NHgHjO  and  air. 


REMARKS  ON  THE  SUGARS. 

Cane  sugar  is  mostly  prepared  from  the  juice  of  the  sugar  cane; 
considerable  quantities  are  made  in  Europe  from  beet  root.  The 
juice  is  boiled  with  quicklime,  strained,  and  reduced  by  evapora- 
tion to  a  thick  syrup,  when  the  whole  is  cooled  and  granulated  in 
shallow  vessels ;  it  is  now  raw  sugar  of  commerce.  By  purification 
or  refining,  which  is  accomplished  by  the  aid  of  animal  charcoal,  it 
is  obtained  as  loaf,  or  more  commonly  as  broken-down  or  crushed 
sugar — the  condition  in  which  it  is  mostly  preferred  for  use  in 
pharmacy. 

In  the  granulation  of  raw  sugar,  the  uncrystallizable  portion 
which  remains  is  drawn  off  and  constitutes  molasses  of  commerce. 
Molasses,  by  careful  manipulation,  is  made'  to  yield  a  further  por- 
tion of  sugar,  and  then  constitutes  sugar-house  molasses,  or,  as  it  is 
called  abroad,  treacle. 

Cane  sugar  is  one  of  the  sweetest  of  the  sugars;  when  pure  it  is 
white  or  crystallized  in  translucent  double  oblique  prisms,  soluble 
in  alcohol  but  not  in  ether.  It  is  soluble  in  ^  its  weight  of  water; 
its  solution  heated  in  contact  with  salts  of  copper,  mercury,  gold, 
and  silver,  decomposes  them.  Its  watery  solution  with  yeast  under- 
goes the  vinous  fermentation,  the  cane  sugar  being  previously  con- 
verted into  fruit  sugar.  Lump  sugar  is  permanent  in  the  air,  and 
phosphorescent  in  the  dark  when  struck  or  rubbed.  Its  tendency 
to  crystallize  or  form  a  translucent  candy  is  prevented  by  tlie  addi- 
tion of  cream  of  tartar  and  acids,  or  acid  salts,  generally  fruit  sugar 
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and  subsequently  grape  sugar  being  formed.  By  the  application  of 
a  heat  of  320°  F.  it  melts"  and  cools  to  a  glassy  amorpiious  mass 
(barley  sugar);  if  heated  to  425°  it  is  changed  into  caramel;  long 
boiling  diminishes  its  tendency  to  crystallize  and  increases  its  color. 

Bock  candy  is  a  very  pleasant  form  of  cane  sugar,  prepared  by 
crystallizing  it  slowly  upon  a  string  from  a  strong  solution;  it  is 
preferred  for  coughs  from  the  slowness  Avith  which  it  dissolves  in 
the  mouth,  and  is  very  often  used  to  sweeten  mucilaginous  and 
acid  drinks  used  in  catarrhs. 

The  peculiar  brown  coloring  matter  called  caramel,  Cj^HgOg,  is 
produced  by  heating  sugar  to  a  temperature  of  425°,  until  it  fuses, 
evolves  the  vapors  of  water,  and  turns  to  a  deep  brown  color;  it 
then  consists  of  unaltered  sugar,  caramel,  and  a  bitter  substance 
called  assamar ;  it  is  freely  soluble  in  water,  and  has  a  bitter  and 
not  disagreeable  empyreumatic  taste.  It  is  much  used  to  color 
liquors,  as  in  the  fabrication  of  brandy,  and  is  a  useful  addition  to 
soups. 

Tor  the  efl'ect  of  heat  on  cane  sugar,  as  observed  by  Grdlis  and 
Pohl's  method  for  preparing  pure  caramel,  consult  Proceed.  Am.  Ph. 
Ass.,  1862,  165. 

Sugar  combines  with  bases,  forming  sacckarates,  which  are  un- 
crystallizable,  and  those  of  the  alkalies  deliquescent.  Saccharate 
of  calcium  is  used  in  medicine  under  the  name  of  Syrupus  Calcis 
(p.  211). 

Common  salt  combines  with  sugar  to  a  deliquescent  crystallizable 
compound.  The  alkaline  saccharates  precipitate  the  soluble  salts 
of  lead,  copper,  silver,  and  mercury. 

Fruit  sugar. — Whether  the  sweet  fruits  all  contain  the  same 
sugar  is  uncertain ;  the  absence  of  crystalline  forms,  constant  changes 
in  the  process  of  ripening,  and  the  difficulty  of  freeing  one  kind 
from  another  impede  the  investigations;  its  rotating  power  is 
greatly  influenced  by  different  degrees  of  temperature. 

Grape  sugar  is  found  in  grapes  and  in  acid  fruits  associated  with 
fruit  sugar.  It  constitutes  also  the  sugar  of  diabetes.  The  most 
economical  method  of  obtaining  it  is  by  acting  on  starch  or  lignin 
with  diluted  sulphuric  acid;  it  may  also  be  obtained  in  an  impure 
state,  by  scraping  off  the  white  powder  deposited  on  old  raisins, 
and  much  purer  by  drying  the  deposit  of  honey  upon  brick  tiles. 
Grape  sugar,  under  the  name  of  glucose,  has  of  late  years  become  an 
article  of  great  commercial  importance;  it  is  largely  consumed  by 
brewers  iu  the  production  of  sparkling  ales,  etc.,  and  in  pharmacy 
in  syrups,  in  which  increased  body  without  corresponding  sweet- 
ness is  desirable.  It  is  found  in  two  forms — a  dense  transparent 
syrup,  and  in  whitish  or  grayish-white  masses;  and  is  made  in  the 
large  way  by  heating  56  parts  of  sulpliuric  acid  and  5600  parts  of 
water  to  212°.  Equal  amounts  of  acid  and  water  are  mixed  at  a 
temperature  of  86°  F.  in  a  wooden  vessel,  and  2200  parts  of  starch 
meal  are  stirred  and  heated  to  100°  F. ;  the  latter  mixture  is  then 
gradually  added  to  the  first,  and  heated  to  212°  for  a  short  time, 
ii'id  then  to  320°  for  two  or  three  hours,  or  until  the  starch  has  been 
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converted  to  glucose;  this  is  then  diavvii  off  into  tanks,  and  168 
parts  of  pure  chalk  stirred  up  with  500  parts  of  water  are  gradually 
added;  when  all  the  acid  lias  been  neutralized,  the  sulphate  of 
calcium  is  filtered  out  on  a  muslin  filter,  and  the  solution  concen- 
trated and  clarified  by  bone-black  and  renewed  filtration. 

As  already  stated,  by  the  action  of  diluted  acids  upon  lignin  and 
starch,  they  are  converted  into  a  soluble  form  called  dextrin,  and 
ultimately  pass  into  grape  sugar,  this  change  may  he  produced  by 
long  boiling  alone;  it  is  also  produced  in  starch  by  nitrogenized 
ferments,  especially  by  that  peculiar  substance  known  as  diastase. 
By  the  same  means,  cane  sugar  is  spontaneously  converted  into 
fruit  sugar,  and  this  into  alcohol,  and  ultimately  into  acetic  acid; 
and,  in  fact,  the  alcoholic  and  acetic  liquors  of  commerce  are  pro- 
duced in  this  way  from  the  various  starchy  and  saccharine  vege- 
taljle  products  used  in  their  manufacture.  Glucose  combines  with 
alkalies  in  the  cold,  but  these  compounds  are  decomposed  by  heat. 

Sugar  of  milk  is  not  manufactured  in  this  country,  but  is  chiefly 
imported  from  Switzerland,  where  it  is  made  on  a  large  scale  from 
whej';  it  is  crystallized  upon  sticks  or  strings  in  masses  not  unlike 
stalactites  in  appearance.  The  greatest  consumption  of  this  is  by 
the  homoeopathists,  who  use  it  as  a  vehicle  for  almost  all  their 
medicines  in  the  form  of  powders  and  pillets.  It  is  said  by  them 
to  have  the  least  action  upon  the  system  of  any  substance  they 
have  experimented  with  ;  and  hence  its  employment  as  a  diluent 
for  the  infinitesimal  doses,  which,  according  to  their  theory,  are 
increasingly  powerful  in  proportion  to  their  dilution.  Its  physical 
condition  of  hardness  or  resistance  to  mechanical  action  adapts  it 
to  develop  the  latent  efficiency  of  those  medicines  which  they  assert 
are  only  rendered  active  by  long  attrition.  {See  the  observations 
of  Dr.  E,.  Luboldt  on  its  fermentation,  in  Am.  Jour.  Ph.,  1861,409.) 

Glycyrrhizin  may  be  prepared,  according  to  Mr.  Jos.  Ilirsch,  by 
making  a  hot  infusion  with  dilute  acetic  acid,  neutralizing  with 
soda,  crystallizing  out  the  acetate  of  sodium,  and  concentrating  the 
infusion  containing  the  glj'cyrrhizin. 

Another  process  is  to  percolate  liquorice  root  with  alcohol,  heat 
to  the  boiling  point,  filter,  and  evaporate. 

Mannite  niay  be  prepared  by  several  processes: — 

Mrst.  By  digesting  manna  in  boiling  alcohol,  and  filtering  while 
hot.  As  the  liquid  qools  it  precipitates  the  mannite  in  tufts  of 
slender  colorless  needles;  these  may  be  purified,  if  necessary,  by  re^ 
solution  and  crystallization.  _ 

Second.  By  mixing  manna  with  cold  water  in  which  the  white 
of  an  eo-o^  has  been  beaten,  boiling  for  a  few  minutes,  and  straining 
the  soluTion  through  linen  while  hot;  the  strained  liquid  forms  a 
semi-crystalline  mass  on  cooling;  this  is  to  be  pressed  strondy  m  a 
cloth,  then  mixed  with  its  own  weight  of  cold  water  and  agaiix 
pressed,  then  mixed  with  a  little  animal  charcoal  dissolved  m  boU- 
ino-  water,  and  filtered  while  hot  into  a  porcelain  dish  over  the  lire; 
thl  solution  is  now  to  be  evaporated  till  a  pellicle  forms,  and  set 
aside  to  crystallize  in  large  transparent  quadrangular  prisms. 
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Third.  Ey  dissolving  manna  in  water,  precii)itating  gummj'-  and 
coloring  niatters  Avith  "subacetute  of  lead,  removing  lead  from  the 
filtrate  by  carefully  dropping  into  it  sufficient  sulphuric  acid, 
though  not  in  great  excess,  evaporating  and  crystallizing. 

Fourth.  Artificially,  by  acting  upon  glucose  prepared  from 
dextrin  and  concentrated  to  15°  Baume,  with  five  per  cent,  of 
wheat  flour,  five  of  molasses,  and  five  of  common  malt  vinegar  at 
100°  F. ;  after  fermentation  for  three  days,  concentrating,  and  digest- 
ing with  alcohol,  crystals  of  manuite  are  obtained.  {Am.  Jour. 
Pharin.,  February,  1871.) 

Mannite  fuses  between  320°  and  330°  F.,  and  crystallizes  again 
at  about  284°.  In  sealed  tubes  mannite  may  be  heated  to  482° 
without  altering,  except  that  a  small  portion  turns  into  mannitan 
=  C^Hj,Oj  (anhydrous  mannite),  which  maybe  obtained  by  many 
processes  calculated  to  abstract  the  water  of  crystallization:  it  is  a 
neutral  syrupy  sweetish  substance,  scarcely  liquid,  insoluble  in  ether, 
slowly  soluble  in  anhydrous  alcohol,  freely  soluble  in  water,  in  con- 
tact with  air  it  absorbs  water,  liquefies,  and  crystallizes  to  ordinary 
mannite. 

Though  mannite  is  not  fermentable  under  ordinary  circumstances, 
it  may  be  converted  into  fermentable  sugar,  by  leaving  it  in  con- 
tact under  peculiar  circumstances  with  animal  tissues.  (See  Am. 
Jour.  Phann.,  vol.  xxix.  p.  450.) 

Tests  for  the  Sugars  and  other  Carbohydrates. 

Under  this  head  the  several  processes  for  testing  the  presence  of 
sugar  are  introduced;  they  are  particularly  applicable  to  grape 
sugar  and  to  the  examination  of  urine.  When  urine  has  a  high 
specific  gravity,  and  other  symptoms  of  diabetes  appear,  the  ph}-- 
sician  finds  it  of  the  utmost  importance  to  make  a  chemical  ex- 
amination. The  pharmacist  is  very  liable  to  be  called  on  for 
this,  and  will  find  it  an  advantage  to  be  supplied  with  a  reliable 
urinometer  {see  Specific  Gravity),  a  test  rack  and  tubes,  and  the 
necessary  chemical  reagents. 

Sejiaration  of  pure  sugar  is  usually  difficult;  free  acids  and  bases 
must  be  avoided  during  the  evaporation.  The  microscope  furnishes 
the  best  criterion;  the  taste  is  no  proof  whatever. 

Fermentation  sets  in  directly  on  the  addition  of  yeast  {see  Sylla- 
bus); sometimes  treatment  with  dilute  IISO^  is  advisable,  but  never 
necessary  with  urine;  the  amount  of  CO^  evolved  indicates  the 
quantity  of  sugar.  To  rely  on  the  formation  of  yeast  cells  may  be- 
come deceptive  through  similar  though  difiJerent  vegetations. 

Polarized  light  would,  to  a  certain  extent,  indicate  the  kind  of 
Sugar,  but  many  substances  have  similar  optical  behavior. 

Moore's  Test. — Boiling  with  concentrated  potash  lye  produces, 
with  grape  and  milk  sugar,  a  yellowish-brown  and  ultimately  u 
deep  brown  color;  with  cane  sugar  only  after  its  transformation 
into  glucose.  Supersaturating  with  an  acid  liberates  a  peculiar 
odor  of  burning  sugar. 
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Heller's  Test. — The  urine  is  mixed  with  sokition  of  caustic  potassa, 
the  mixture  divided  in  two  test-tubes  of  equal  width,  one  of 
which  is  heated  to  boiling.  The  presence  of  sugar  is  indicated  by 
a  darker  color,  which  is  ascertained  by  comparison  with  the  un- 
heated  liquid. 

Lehmann's  Test. — The  solution  of  the  saccharine  matter  in  90 
per  cent,  alcohol  yields,  with  a  solution  of  KO,IIO  in  absolute  alco- 
hol, a  sticky  or  flocculent  precipitate,  readily  soluble  in  water  aud 
reducing;  an  alkaline  solution  of  CuO. 

Morsley's  Test. — Five  or  six  drops  of  diabetic  urine  produce  a 
deep  sap-green  coloration  in  a  boiling  solution  of  chromate  of  po- 
tassium containing  free  alkali. 

Knapp  proposes  a  volumetric  test  solution:  an  alkaline  solution 
of  cyanide  of  mercury  of  known  strength  is  heated  to  the  boiling 
point ;  to  this  is  added  the  sugar  solution  from  a  burette.  The  opera- 
tion is  known  to  be  completed  when  a  drop  of  the  mixture  is  ap- 
plied to  a  piece  of  the  best  Swedish  filtering  paper  stretched  over 
a  beaker-glass  containing  sulphide  of  ammonium.  A  brown  spot 
appears  as  long  as  the  mercurial  salt  is  present,  and  fresh  addition 
of  glucose  is  necessary. 

Trommer's  test  is  based  on  the  reduction  by  grape  sugar  of  oxide 
of  copper  to  suboxide,  in  an  alkaline  solution,  and  is  applied  by 
mixing  the  urine  or  other  saccharine  liquid  with  some  caustic 
potassa  in  a  test-tube,  and  then  adding  a  diluted  solution  of  sulphate 
of  copper,  drop  by  drop,  and  with  constant  agitation,  until  the 
occasioned  precipitate  just  commences  to  remain  undissolved;  the 
mixture  is  then  raised  to  the  boiling  point,  and  if  it  contains  grape 
sugar,  deposits  the  orange-red  hydrated  suboxide  of  copper. 

But  many  substances,  like  uric  acid,  some  vegetable  acids,  hemat- 
oxylin, alkapton  {Proc.  Am.  Ph.  Assoc.,  1862,  p.  173),  reduce  CuO 
under  the  same  circumstances;  kreatine,  peptone,  protein  com- 
pounds, aud  some  alkaloids  interfere  with  the  separation  of  the 
Cu,0. 

Pehling's  Quantitative  Test  for  Grape  Sugar  is  an  improvement  on 
the  method  originally  suggested  by  Barreswill.  The  test  liquid  is 
prepared  by  dissolving  40  grammes  of  crystallized  sulphate  of  cop- 
per iu  160  grammes  of  distilled  water,  and  mixing  this  solution 
with  160  grammes  of  neutral  tartrate  of  potassium  dissolved  in  a 
little  water;  from  600  to  700  grammes  of  solution  of  caustic  soda, 
specific  gravity  L12,  are  then  added,  and  sufiicient  water  to  make 
the  whole  measure  at  60°  F.  (15°  C.)  1154.4  cubic  centimetres.  As 
one  equivalent  of  glucose  (CgH^Pg)  reduces  10  equivalents  of  oxide 
of  copper  to  suboxide,  1  litre  of  the  above  solution  requires  5 
grammes,  or  10  cubic  centimetres  .05  gramme  of  grape  sugar. 

The  saccharine  solution  is  diluted  until  it  contains  not  over  1  per 
cent,  of  grape  sugar.  10  cubic  centimetres  of  the  test  are  dilutea 
with  4  cubic  centimetres  of  water,  heated  to  boiling,  and  the  sac- 
charine liquid  gradually  added  until  it  ceases  to  produce  a  red  pr^ 
cipitate  of  suboxide  of  copper;  the  quantity  ot  the  liquid  useQ 
contained  .05  gramme  of  sugar.    The  quantity  of  sugar  may  Hive- 
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wise  be  calculated  from  the  amount  of  suboxide  of  copper  obtained, 
which  is  separated  by  filtration,  well  washed,  and  dried.  10  equi- 
valents of  protoxide  (CuO)  yield  5  equivalents  of  suboxide  (CuP); 
the  weight  of  equivalent  of  the  latter  being  142.8, 5  equivalents  weigh 
142.8  X  5  =  714 ;  the  equivalent  of  grape  sugar  (0^11,20^)  weighs 
180,  and  if  we  express  the  ascertained  weight  of  suboxide  of  copper 
by  s,  the  weight  of  grape  sugar  =  a;  is  calculated  by  the  following 
proportion — 714  :  180  =  s  :  z,  or  by  adding  one-half  and  j^s  P^i't  of 
the  weight  of  the  suboxide. 

Fehling's  test  is  not  affected  by  pectin,  tannin,  or  mucilage,  but 
when  several  weeks  old  it  is  acted  on  by  acetic,  tartaric,  oxalic,  and. 
the  aromatic  acids.  In  small  well-corked  vials,  if  protected  from 
contact  with  the  air,  it  keeps  well  for  some  time,  but  it  is  always 
safest  to  prepare  it  when  wanted  for  use;  the  copper  solution  may 
be  kept  ready  for  mixing  with  a  freshly  prepared  solution  of  the 
tartrate,  and  with  the  caustic  soda,  preserved  in  well-stoppered 
vials.  Free  uric  acid,  reduces  the  test  liquid,  which  fact  must  not 
be  lost  sight  of  in  analysis  of  urine,  which  ought  to  be  used  quite 
fresh. 

Cane  sugar  and  starch  cause  no  reaction  with  the  test,  but  when 
they  have  been  previously  converted  into  grape  or  fruit  sugar  by  a 
continued  boiling  with  diluted  sulphuric  acid,  the  oxide  of  copper 
will  be  reduced,  and  from  the  ascertained  quantity  of  grape  sugar 
95  per  cent,  indicates  the  weight  of  cane  sugar  (C^Hj^Oj,  and  90 
per  cent,  that  of  starch  (CJi,oOj). 

The  test  is  likewise  applicable  to  milk  sugar,  which  reduces  for 
each  equivalent  7  equivalents  of  oxide  of  copper,  so  that  1  litre  of 
the  test  liquid  requires  7.143  grammes  of  sugar  of  milk  for  its 
reduction. 

Boettger^s  Test. — A  tablespoonful  of  urine  and  of  sodium  solution, 
containing  one  part  of  crystallized  carbonate  of  sodium  to  three 
parts  of  water,  is  boiled  with  as  much  officinal  nitrate  of  bismuth 
as  will  cover  the  point  of  a  knife;  glucose  imparts  a  grayish  or 
black  color  to  the  nitrate.  Albumen  is  to  be  previously  separated 
by  coagulation ;  cane  sugar  and  all  organic  substances  usually  pre- 
sent in  urine  are  without  action. 

Mulder's  Test. — Indigo  is  dissolved  in  strong  sulphuric  (better 
Nordhausen)  acid,  the  liquid  over-saturated  with  carbonate  of  po- 
tassium, to  render  it  alkaline.  This,  when  used,  is  sufficiently 
diluted  to  be  of  a  light  blue  color,  and  boiled;  if  now  a  trace  of 
grape  or  fruit  sugar  be  added,  the  blue  color  is  changed  to  green 
and  purple;  from  a  larger  proportion  of  sugar,  the  color  passes 
through  red  into  yellow.'  If  afterwards  the  liquid  is  shaken,  the 
purple  jjuases  through  green  into  blue,  but  the  yellow  through  the 
above  shades  into  green  or  greenish-blue.  Cane  sugar  is  not 
affected. 

VogeVs  test  is  the  same  as  Mulder's,  litmus  being  substituted  for 
indigo. 

LoeioenthaVs  Test. — 60  grms.  tartaric  acid,  240  grms.  crystallized 
Na^COj,  5  grms.  crystallized  Fe^lg,  and  500  c.c.m.  hot  water  yield 
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a  solution  remaining  yellow  on  boiling,  but  turning  brown  with  a 
trace  of  glucose  and  separating  with  a  more  voluminous  precipitate, 

Peligofs  quantitative  determination  of  cane  sugar  is  based  on  the 
solution  of  lime  in  sugar;  G^^^fi^^  dissolve  3CaO,  the  quantity  of 
which  is  determined  by  measure  analysis  with  HSO^.  If  o-lucose 
is  present,  a  second  assay  is  made  with  boiled  solution  of  the  sac- 
charate;  the  grape  sugar  is  destroyed  by  boiling,  and  tiie  result 
indicates  cane  sugar;  tiie  diflerence  between  the  second  and  first 
assay  expresses  the  grape  sugar. 

Bimge's  Test — Very  dilute  HSO„  evaporated  with  the  suspected 
solution  by  a  water-bath  to  dryness,  scarcely  colors  grape  sugar; 
with  cane  sugar  a  black  spot  is  produced;  a  similar  s^jot  also  with 
starch  and  some  other  compounds. 

Pettenkqfer' s  Test. — Bile  and  concentrated  HSO^,  produce,  with 
sugar,  a  red  color. 

Maumene's. — Chlorine  at  a  temperature  at  and  above  boili no- 
water  causes  a  brown  color,  deepening  to  black  on  drying.  Carbo- 
hydrates, like  lignin,  hemp,  linen,  cotton,  starch,  etc.,  suffer  a  simi- 
lar decomposition.  A  strip  of  white  woollen,  merino  (which  is  not 
altered),  is  saturated  with  a  solution  of  perchloride  of  tin  and  dried; 
a  single  drop  of  a  saccharine  or  similar  solution  put  on  the  strip, 
and  heated  over  a  lamp  to  a  little  above  the  boiling  point  of  water, 
instantly  effects  a  black  stain.  Even  ten  drops  of  diabetic  urine  in 
ten  cubic  centimetres  of  water  produce  a  brownish-black  color. 

0.  Schmidt's  Test. — 3PbO,Ac  and  IsTHj  produce,  in  sc»lution  of 
cane  and  grape  sugar,  white  precipitates  ;  on  boiling  the  latter  only 
changes  the  color  to  red. 

Sugar  in  Urine. — It  has  been  ascertained  by  Professor  Briicke, 
and  corroborated  by  Dr.  Bence  Jones,  that  grape  sugar  is  a  normal 
ingredient  of  urine,  and  it  is,  therefore,  necessary  to  determine  its 
quantity  in  disease  ;  for  this  purpose  Fehling's  test  is  applicable, 
the  inaccuracy  of  which  arising  from  the  presence  of  uric  acid  may 
be  removed  by  precipitating  the  urine  with  oxalic  acid  or  with  25 
of  its  measure  of  muriatic  acid  of  1.10  specific  gravity,  setting  it 
aside  for  twenty-four  hours  in  a  cool  place,  after  which  time  it 
contains  but  traces  (.0001  p.)  of  uric  acid. 

Owing  to  the  ammonia  contained  or  readily  formed  in  urine, 
which  keeps  some  suboxide  of  copper  in  solution,  Trommer's  test 
does  not  show  the  small  proportion  of  sugar  in  healthy  urine,  but 
it  generally  reacts  with  the  urine  of  pregnant  or  nursing  women. 
Minute  quantities  of  sugar  are  not  indicated  by  Boettgor's  test,  if 
the  black  color  of  bismuth  should  be  owing  to  the  formation  of 
Bulnhuret ;  a  black 'coloration  will,  in  this  case,  also  be  obtained  by 
digesting  the  urine  with  levigated  litharge.  Heller's  test  is  the 
most  relTable  for  detecting  very  small  proportions  of  sugar,  but  ia 
a  deeply-colored  urine- the'^changes  produced  by  boiling  may  not  be 
visible,  and  another  experiment  with  Boettger's  test  be  advisable. 

Glucosides.—Th'xB  term  is  applied  to  those  organic  principles 
which,  by  a  peculiar  decomposition,  are  resolved  into  grape  sugar 
(glucose)  and  an  altered  or  new  principle.    This  change  may  be 
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cftected :  1.  By  the  action  of  mineral  acids  at  a  boiling  tempera- 
ture. 2.  By  heating  the  glucoside  with  alkaline  solutions  or 
baryta  water.  3.  By  the  action  at  mean  temperatures  of  nitrogen- 
ized  principles  associated  with  the  glueosides  in  the  plants  pro- 
ducing them,  or  otherwise ;  and  4.  By  yeast  and  saliva.  Many  of 
the  vegetable  acids  and  neutral  principles  described  in  this  work 
miglit  be  classified  as  glueosides,  but  as  this  peculiarity  in  their 
chemical  characters  is  less  obvious  and  characteristic  than  others 
by  which  they  are  generally  classified,  it  has  not  been  thought  best 
to  form  them  into  a  distinct  class,  but  by  way  of  illustration  and 
for  convenient  reference  the  following  syllabus  of  some  principles 
capable  of  this  classification  has  been  prepared. 


Syllabus  of  some  Glucosides. 


Q-lueoside. 


Gallo-tannio 

ncids 
Arbutin 
Colocynthi 
Amygdalin 

^aculin 

OonTallnrin 

Daphnin 

Datiscin 

Digitalin* 

Glycyrihizin 

Helicin 


Jnlapin 
Poi)uUa 

Salicin 

Solania 

Thujin 

Xanthorhamnin 


Process. 


By  acidsf 

do4 
do. 

By  emulsin  and 

water 
By  acids 

do. 

do. 

do. 

do. 

do. 

Acids,  emulsin, 
allcalies,  or 
yeast 

By  acids 
do. 

By  emulsin 
By  acids 

do. 

do. 


Product  beside 
Glucose 


Gallic  acid 

Hydrokinone 
Colocynthein 
Oil  of  bitter  almond 
6c hydrocyanic  acid 
^sculetin 
Convallaretin 
Daphnetin 
Datiscetin 
Digitaletin 
Glycyrretin 
Salicylous  acid 


Jalapinal 
Benzoic  acid, 

saliretin 
Saligenin 
Solanidin 
Thujetin 
Ehamnetin 


Reaction. 


C„HooO„+4H,0=3C,Ho05+CoH„0^. 

CinHioO,  +  H,0=CoHo02+C„II„0,. 
C5cHo40o.i+H.,0  =  C44H„0|„+2C,,Hi.,0,. 
Cof,Ho;N"0„-|-2HoO=U;HoO+HCN+ 
20„H,„Oo. 


C4;H34024  =  0:(,Hh|0|o+CoH]20g. 

C,;H490,c,+2H,0=2C\H,oO5+0„Hos05. 
024H3oO,j+  H,,0=CeH„Oo+0,HHor,04. 
Ci3HioO,+  H,0=CeH„Oo+C;HoO,. 


C3,H5„0.8+5HoO=30,H„Op-|-C,,.H,.03. 
Ci,H,-(CjH,0)0;+H,0=CoH,.,Oo+ 

C;HeO.,+C,Hr,0. 
0,3H,80;+  H,0=CoH,20s+0,H80,. 
C43HnNO,o+3H^O  =  30„Hi„0,+C2.-,H„,  NO 
2C,„H.™Oin-|-4HoO=2C„H,„06+C.a-Io.O,. 
Oo3Ho,10i4+3H„0=2CoH„Oo+0„Hio05. 


Besides  this  class,  in  which  glucose  is  a  jii'oduct,  there  are  others 
in  which  peculiar  sugars  are  formed,  and  others  in  which  the  de- 
compositions are  more  complex,  resulting  in  two  or  more  new  com- 
pounds; for  descriptions  of  these  and  of  the  foregoing,  the  reader 
is  referred  to  the  principles  themselves,  as  treated  of  under  the 
several  heads  of  organic  neutral  principles  and  acids;  also  to  Gme- 
lin's  Handbook  of  CJiemistry^  Cav.  Soc.  lEdit.,  vol.  xv.  p.  340. 


Syllabus  op  the  Saccharine  Group  of  Medicines. 


Names  and  origin. 
Saochnrum,  sugar;  from  Sac- 

charum  officinnrum. 
Ther'mca,   trgacle,    molnsses ; 

the  concentrated  iincrystal- 

lizal)le  juice  of  Saccharuin 

officinarum. 


Properties  and  uses. 

Expectorant  and  laxative;  iu  tlio  form  of  powder  and 
syrup  ;  mostly  as  a  vehicle  and  corrective. 

A  tenacious  excipient  for  pills,  may  bo  purified  by 
solution  ia  alcohol  and  digesting  with  animal  char- 
coal. 


•Kosmanns.        f  Also  by  spontaneous  fermentation.      J  Also  by  contact  with  emulsin. 


* 
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Syllabus  of  the  Saccharine  Group  of  Medicines.  {Continued.) 

Properties  and  uses. 
Expectorant  with  more  active  medicines,  combined  with 
astringents  in  gargles;  as  an  addition  to  iioultices 
nnd  as  a  vehicle ;  a  factitious  article  is  made  from 
Havana  sugnr. 
Used  as  a  vehicle  for  powders,  v?hich  are  required  ia 
a  very  fine  condition;  has  little  taste  nnd  is  very 
hard  ;  recently  used  as  food  for  feeding  infante;  less 
apt  to  produce  acidity  than  cane  sugar. 

Expectorant;  in  syrups,  as  a  vehicle  and  corrective 

for  unpleasant  medicines  ;  as  constituent  for  pills. 
The  liquorice  ball  is  formed  into  sticks.  [See  Extracts.) 

Laxative.    In  syrups,  mostly  combined  with  senna  and 

saline  laxatives. 
Laxative  in  doses  of  §j  to  §ij.    Used  as  a  vehicle  and 
corrective. 

Laxative.    Used  in  confections.    (Conf.  sennse.) 

Laxative.    Used  in  confections.    (Conf.  sennoe.)  In 
Europe  as  a  popular  vehicle  for  infusion  of  seuna,  to 
prevent  griping. 
Laxative.    Mostly  as  a  corrective  in  a  few  tinctures, 
in  gruel,  etc. 

Laxative.    The  pulp  is  employed  as  an  ingredient  in 
conf.  sennoe. 

Diuretic  and  laxative,  in  the  form  of  the  expressed  ot 
inspissated  juice ;  also  as  poultice. 

I 

Honey  contains  uncrystallizable  fi'uit  sugar  and  grape  sugar  ;  the 
latter  is  apt  to  be  deposited,  on  standing,  in  a  granular  form ;  a 
volatile  odorous  principle  and  a  little  wax  are  generally  present. 
For  medicinal  use,  it  requires  clarifying.  This  is  accomplished  by 
heating  it  in  a  suitable  vessel  to  a  very  moderate  degree,  and  main- 
taining the  temperature  till  it  ceases  to  separate  a  scum,  which  is 
to  be  skimmed  off  as  it  rises  to  the  surface. 

Mel  desjnmiatum  is  also  prepared  by  adding  to  honey  an  equal 
bulk  of  water  and  a  little  tannin,  which,  on  being  precipitated  by 
lime-water  carefully  added,  carries  down  with  it  the  impurities ;  it 
is  then  to  be  evaporated  to  its  original  weight,  the  scum  beiug 
carefully  removed. 


Names  and  origin. 
Mel,  honey ;    the  liquid  pre- 
pared by  Apis  mellifica. 

Saccharura  lactis,  lactin  ;  from 
milk. 


Glycyrrhiza,  liquorice  root;  ^ 
the  rhizoma  of  Glycyr- 
rhiza  glabra.  ] 

Extractum  glycyrrhizee.  J 

Manna;  the  concrete  juice  of 
Ornus  Europsea. 

Mannilum,  maunite  ;  from  man- 
na. 

Ficus,  the  fig ;  the  fruit  of  Ficus 
carica. 

Prunura,  prunes ;  the  dried 
fruit  of  Prunus  domestica. 

Uva  passa,  raisins ;  the  dried 
fruit  of  Vitis  vinifera. 

Cassia  fistula,  purging  cassia; 
the  fruit. 

CarolcB  radix,  wild  carrot ;  the 
root  of  Daucua  carota. 


CHAPTER  III. 

ON  ALBUMINOUS  AND  SIMILAR  PRINCIPLES,  AND  CERTAIN  ANIMAL 

PRODUCTS. 

All  plants  and  animals  contain,  besides  the  ternary  proximfite 
principles  consisting  of  C,  H,  and  0,  others  in  which  N  is  asso- 
ciated with  the  three  former  elements.  Mulder  was  the  first  to 
prove  that  these  vegetable  principles,  so  essential  for  the  sustenance 
of  animal  life,  are  not  materially  different  from  those  occurring  m 
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the  animal  kingdom,  and  that  they  all  yield,  after  treatment  with 
water,  alcohol,  ether,  dilute  muriatic  acid,  and  strong  potassa  solu- 
tion— ■jjro^cm,  which  he  ascertained  has  the  composition  Cj^H^jK^Ojo. 
Liebig,  Dumas,  and  Cahours  calculate  the  formula  C^gHj^ISreOj^. 
A  more  recent  analysis  by  Luberkuhn  gives  its  formula  as 
CyJIiijRjlSrj^Oj^S,  R  denoting  an  atom  of  univalent  metal.  This 
radical,  it  was  asserted,  yields  with  S  and  P  in  various  proportions 
those  proximate  principles  which  have  received  the  name  oi protein 
coiiipoimds. 

It  has,  however,  been  proved  that  protein  is  always  a  product  of 
decomposition,  differing  from  the  original  compound  from  which 
derived  in  other  respects  besides  the  absence  of  S  and  P;  the  rela- 
tions of  these  bodies  to  each  other  has  not  been  cleared  up,  though 
it  seems  probable  that  they  are  copulated  compounds. 

Pew  of  the  protein  compounds  occur  naturally  in  an  insoluble 
condition;  they  are  mostly  met  with  in  aqueous  solution  from  which 
they  are  readily  separated  in  an  insoluble  form  by  aid  of  heat 
(coagulation).  They  are  characterized  by  the  following  reactions: — • 

Alkalies  dissolve  them,  separating  all  or  a  portion  of  sulphur; 
cold  nitric  acid  colors  them  yellow,  forming  xanthoproteinic  acid; 
concentrated  muriati-c  acid  in  the  presence  of  air  produces  a  violet 
or  blue  color;  iodine  solution  a  yellow  coloration ;  sugar  and  con- 
centrated HSO4  generate  a  bright  red  color,  similar  to  the  one  pro- 
duced with  biliary  acids;  a  similar  color  is  also  obtained  by  a 
solution  of  protonitrate  of  mei^cury  containing  nitrous  acid(Millon's 
test).  Their  solutions  in  acetic  acid  are  precipitated  by  neutral 
salts  and  by  ferro-  and  ferricyanide  of  potassium.  With  the  salts 
of  many  heavy  metals,  they  form  insoluble  compounds,  mostly  con- 
taining the  protein  body,  acid,  and  base ;  this  explains  the  adaptation 
of  albumen  and  the  allied  principles  as  antidotes  in  poisoning  by 
corrosive  sublimate,  blue  vitriol,  and  other  salts. 

Prolonged  boiling  with  mineral  acids  or  alkalies  decomposes 
thera  into  leucina,  tyrosina,  and  various  other  products,  which  are 
also  formed  by  their  putrefaction.  Chromic  acid  and  binoxide  of 
raanganiuni  with  HSO^  evolve  volatile  acids  of  the  composition 
C„H„0^,  hydrocyanic  and  benzoic  acids. 

Protein  compounds  in  a  putrefying  condition  act  as  ferments  to 
many  organic  compounds,  and  on  that  account  their  removal  by 
coagulation  or  precipitation  with  alcohol  is  provided  for  in  many 
permanent  pharmaceutical  preparations. 

Protein  has  been  pi-escribed  by  physicians  as  a  nutritive  tonic 
and  in  the  treatment  of  impetigo  capitis.  Dose,  for  young  children 
5  grains  three  times  a  day.  As  it  is  a  subject  of  controversy  by 
chemists,  the  remedy  may  be  called — 

Pure  Insoluble  Albumen. — Mix  white  of  egg  with  its  own  bulk 
of  water,  filter  and  evaporate  at  104°  F.  to  the  original  bulk, 
then  add  a  concentrated  solution  of  caustic  potash;  the  whole  soon 
forms  a  trans! ucid,  yellowish,  elastic  mass ;  this  is  to  bo  broken  up, 
exhausted  by  cold  water,  avoiding  exposure  to  the  air,  then  dis- 
solve it  in  boiling  water  or  boiling  alcohol,  and  precipitate  the 
albumen  by  acetic  acid  or  phosphoric  acid. 
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The  largest  supply  of  albumen  is  from  the  blood  of  animals.  In 
Pesth  and  North  Germany  it  is  used  as  a  mordant  for  dyeuig  yarns 
and  cloth.  The  serum  which  separates  when  the  blood  coagulates  is 
largely  albuminous  •  3000  pounds  of  blood  yield  about  110  pounds 
of  albumen. 


Syllabus  op  the  Protein  Compounds. 


Narae. 


Albumen 


Casein 


Legumin 
casein 

CrystalUn 


or  vegetable 


HsBmoglobulin 


Fibrin 


Syntonia 


Source. 


In  eggs,  blood,  chyle,  pus, 
and  other  excretions  and 
secretions,  and  in  the 
juices  of  plants. 


Description,  etc. 


In  milk ;  probably  also  in 
some  other  animal  secre- 
tions. 


In  the  seeds  of  Leguminossc 
and  in  oily  seeds. 

In  the  lens  of  the  eye. 


In  the  blood-corpuscles. 


In  the   plasma   of  blood 
sometimes  in  exudations. 


In  the  fibrilles  of  muscles. 


Coagulates  between  1 30°  &  ]  70°F.; 
rendered  uncoagulable  by  eva- 
poration in  direct  sunliglit,  but 
when  evaporated  in  diffused  day- 
light is  soluble  ;  if  it  has  become 
uncoagulable,  it  may  be  restored 
to  solubility  by  small  quantities 
of  acetic, tartaric, citric, or  formic 
acids;  precipitates  most  of  the 
salts  of  the  earths  and  heavy 
metals  (antidote  to  corrosive 
sublimate,  etc.).  Turns  polar- 
ized light  to  left ;  contains  from 
.7  tol.7  per  cent.  S. 
Coagulates  in  the  form  of  a  skin 
upon  the  surface  of  its  solution, 
by  acids  and  by  rennet  in  flocks  ; 
precipitated  by  WgSO^  and 
CaCl.  Contains  .8  to  1  per 
cent.  S. 

Coagulates  on  evaporation  in  films, 
in  behavior  almost  identical 
with  animal  casein. 
Precipitated  by  COj,  not  by  ren- 
net; coagulates  not  below  195°; 
the  filtrate  from  it  is  acid; 
readily  reduced  to  an  impal- 
pable powder  ;  resembles  in 
many  respects  the  globulin  of 
blood. 

Known  only  in  combination  with 
hwmalin;  soluble  in  aqueous 
ether;  coagulates  at  about  7G0°; 
forms  by  the  influence  of  light 
and  air  liama-crydallin,  color- 
less or  red  crystals,  which  are 
not  precipitated  by  HgCl.AgNOg 

or  2Pb,  Ac. 
Coagulates  spontaneously  in  the 
air:  contains  1.2  per  cent.  S 
and  some  Fe ;  the  coagulation 
retarded  by  KNO3  and  salts  of 
the  alkaline  earths;  promoted 
by  beating ;  forms  while  putre- 
fyiug  soluble  albumen. 
Coagulates  spontaneously  in  the 
air ;  becomes  gelatinous  and  dis- 
solves in  water  contaiiiiug  ^-557 
HCI.  Muscles  contain  viirious 
protein  compounds  coagulating 
at  different  temperatures. 
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Name. 


Emulsin,  s.  synoptas 


MyrosiQ 


Aleuroa 


Viteliin  , 

Ichthidin, 
Ichthuliu, 
Iciitbin,  and 
Emydia 
Glutia 


Zymome,  s.  coagulated 
vegetable  albumen 


•  Gliadia 


'  Mucin  (see  page  352) 


Source. 


In  almonds  and  other  seeds 


In  wLite  and  black  mustard 


In  the  albumen  of  nutmeg 
and  other  seeds. 

In  the  yelk  of  birds'  eggs. 


In  the  eggs  of  fishes  and 
amphibii. 


In  wheat, 
cereals. 


rye,  and  other 


The  residue  of  crude  gluten 
after  boiling  with  alcohol. 


The  portion  of  gluten  solu- 
ble in  boiling  alcohol  and 
precipitated  by  water. 

In  the  mother-liquor  of 
glladin. 


Description,  etc. 


I^ot  precipitated  by  Ac,  precipi- 
tated by  alcohol ;  decomposes 
aniygdiilin  into  liCy,  etc.  ;  loses 
this  property  by  heat,  but  not 
when  heated  in  the  dry  state  to 
212°. 

Decomposes  myronic  acid  into  oil 
of  mustard  and  sugar;  loses 
this  property  by  heat  and  strong 
alcohol. 

Crystalline;  more  or  less  soluble 
in  water,  acids,  alkalies,  gly- 
cerine, and  syrup. 
Resembles  fibrin,  but  does  not  de- 
compose HOj. 

Crystalline  or  granular. 


Left  on  washing  wheat  flour  with 
water  to  remove  starch ;  con- 
sists of  three  or  four  com- 
pounds ;  the  nourishing  part  of 
flour. 

Soluble  in  alkalies,  in  HPO3,  and 
Ac;  after  heating  to  212°,  in- 
soluble in  NHgi  softens  with 
water. 

Soluble  in  acids  and  alkalies ; 
causes  the  formation  of  dough, 
on  kneading  flour  with  water. 
Soluble  in  water,  not  precipitated 
by  HgClj  and  lead  salts ;  in- 
soluble in  acetic  acid. 


Tests. — The  physician  has  frequent  occasion  in  the  examination 
of  m-ine  to  search  for  albumen  and  mucus  (which  is  modified 
albumen),  among  the  abnormal  constituents  of  that  secretion. 

To  test  urine  for  albumen,  it  should  be  slowly  heated  in  a  test- 
tube  to  boiling.  Unless  the  urine  is  very  alkaline  it  will  coagulate 
and  separate  in  flakes.  The  precipitate  may  consist  of  phosphates, 
which  will  readily  dissolve  in  a  little  nitric  acid,  though  if  the  acid 
18  added  in  excess,  it  will,  after  dissolving  the  phosphates,  throw 
down  albumen  if  present. 

If  a  precipitate  is  produced  by  nitric  acid  and  none  by  boiling,  an 
excess  of  uric  acid  is  probably  present.  If  the  urine  was  alkaline, 
this  precipitate  may  be  albumen,  as  an  excess  of  alkali  prevents  its 
rrecii)itation  by  lieat.  To  confirm  this  test  it  is  recommended  to 
wasli  this  precipitate  and  dissolve  it  in  a  little  potash  solution,  then 
on  the  addition  of  a  drop  or  two  of  the  cupropotassic  tartrate  a  rich 
violet  color  is  obtained,  unless  the  solution  is  too  dilute. 

For  the  estimation  of  albumen,  Boedeker  measures  its  solution 
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in  acetic  acid  witli  an  aqueous  solution  of  1.309  grm.  ferrocyanide 
of  potassium  in  1000  c.c. ;  each  c.c.  precipitates  .01  grm.  albumen. 

Besides  the  bodies  enumerated  in  the  above  syllabus,  there  are 
many  protein  compounds  found  in  various  healthy  and  morbid 
secretions,  which  are  as  yet  little  known,  and  may  probably  be 
modifications  of  some  above  enumerated.  Though  they  are  of 
little  interest  to  the  pharmacist,  we  append  a  syllabus  of  the 
most  impoi'tant. 


Modified  Albuminous  Principles. 


Name. 

Source. 

Description,  etc. 

Para-albumen 
(of  Scherer) 

Meta-albumen 
Pancreatia 

Mucin  (see  p.  351) 
Pyin 

In  the  liquid  of  dropsical 
ovaries 

\J  T  UX  AGO. 

In  dropsical  liquids. 
In  the  pancreatic  liquid. 

In  the  secretion  of  the  mu- 
cous membranes. 

In  pus. 

Scarcely  turbid  on  boiling;  by 
Ac  and  neat,  floccules  which 
cannot  be  filtered  clear;  tlie 
precipitate  by  alcohol  s'oluble  in 
water. 

The  solution  in  Ac  not  precipi- 
tated by  KCfo  ;  precip.  by  HCl, 
not  by  Ac. 

Coagulates  at  162°,  by  HSO^  and 
HNOj,  not  by  HCl,  Ac^  or  HPO3; 
alcoholic  precipitate  soluble  in 
water ;  used  of  late  years  in 
treatment  of  disease. 

Not  precipitated  by  heat,  KCfo, 
HgClj,  or  tannin ;  precip.  by 
alcohol,   soluble  in  water,  by 
Ac  insol.  in  excess. 

No  precipitate  by  heat ;  precipi- 
tated by  Ac,  alcohol,  PbOAc, 
and  HgClj. 

Animal  Products  used  in  Medicine  containing  Protein 

Compounds. 

Name. 

Source. 

Description,  etc. 

Ovum,  egg 

Lac  vaccinum,  cow's  milk 
Serum  lactis,  whey 

Phasianus  galii. 
Bos  taurus. 

From  milk  by  boiling  with 
.1  percent,  nlum,  T,  wine, 
etc.,  and  straining. 

Consists  of  ovi  testa  (90  to  96  per 
cent.  CaCOj),    now  rarely  if 
ever  used  in  medicine ;  ovi  al- 
bumen (about  80  HjO,  12  albu- 
men, sugar,  carbonates),  used 
for  clarifying  syrups,  etc.,  and 
for  emulsionizing ;    ovi  vitellm 
(about  16  vitellin,  30  fat  with 
color,  62  Aq,  1^  ashes),  used 
for  emulsionizing  oils  and  oleo- 
resins. 

Contains  4  cnsein,  3.5  fat,  5.25 
milk  sugar,  .7  salts,  87  Aq; 
used  as  a  dietetic,  rarely  as  a 
vehicle  for  medicines. 

Contains   the   sugar,   salts,  nB<I 
water  of  milk ;  used  as  a  die- 
tetic in  cortiiin  diseases,  and  as 
a  vehicle. 

GENERAL  OBSERVATIONS. 
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Animal  Products  used  in  Medicine  containing  Protein 
Compounds.  {Continued.) 


Name. 


Source. 


Description,  etc. 


BiUt/rum,  butter 


The  fat  of  cow's  milk. 


Contains  kreatina,  kreatinina,  sar- 
kina,  inosit,  organic  salts,  chlo- 
rides, phosphates,  extractive 
albumen,  syntonin,  fibres,  72  to 
80  per  cent,  water. 


Used  in  ointments  as  an  elegant 
substitute  for  lard;  ung.  hy- 
drai'g.  oxidi  and  ung.  hydrarg. 
nitr.  made  with  butter,  keep 
very  well.  (See  Amer.  Journ. 
Pharm.,  xxx.  103.) 


Caro,  meat 


The  flesh  of  various  animals. 


GENERAL  OBSERVATIONS. 


Eggs. — When  used  for  the  clarification  of  syrups,  etc.,  in  phar- 
macy, the  albumen  of  eggs  must  be  dissolved  in  the  cold  liquid, 
which  is  to  be  gradually  heated  to  the  boiling  point.  The  coagu- 
lum  incloses  mechanically  the  impurities  suspended  in  the  liquid. 

The  yelk  is  preferred  for  emulsionizing  oleoresinous  and  volatile 
oils;  for  this  purpose  it  is  much  better  adapted  than  the  albumen 
or  gum  Arabic,  owing  to  its  containing  a  considerable  portion  of 
a  fat  oil  in  which  the  volatile  oils  are  soluble. 

The  shell  or  testa,  powdered  and  levigated,  is  considered  more 
acceptable  to  delicate  stomachs  than  other  forms  of  carbonate  of 
liriie,  being  very  intimately  mixed  with  a  small  proportion  of 
organic  matter. 

Eggs  are  often  desired  by  the  sick  and  convalescent,  and  are 
sometimes  allowable;  there  are  one  or  two  forms  of  acute  disease 
in  which  they  may  be  used  with  advantage.  In  cholera  infantum, 
the  stomach  being  irritable  and  the  digestive  process  exceedingly 
imperfect,  the  yelk  of  an  egg  that  has  been  boiled  till  it  is  dry 
(fifteen  minutes  or  more),  and  reduced  to  a  fine  powder,  may  be 
appropriated  by  the  infant  in  divided  portions,  without  aggravating 
the  intestinal  irritation.  In  cases  of  dysentery  of  a  low  type, 
which  frequently  occur  in  malarial  districts,  where  the  patient  is 
visited  with  fearful  prostration,  and  the  demand  for  support  is  im- 
perative, and  the  stomach  rejects  the  ordinary  nutriment,  the  ces- 
sation of  vomiting  and  nausea  may  often  be  brought  about  by  the 
administration  of  the  yelk  of  an  uncooked  egg  taken  in  an  un- 
broken state  from  the  shell,  or  from  a  wineglass  containing  a  little 
iced  water  or  brandy  and  water. 

iN'o  animal  product  is  more  universally  employed  in  domestic 
economy  and  in  the  preparation  of  articles  of  diet  for  the  sick;  per- 
haps none  is  more  really  useful  except  milk. 

Oil  of  Eggs. — Under  this  name  a  preparation  is  prescribed  in 
Bome  parts  of  England,  and  on  the  continent  of  Europe,  as  an  emol- 
lient for  sore  nipples  and  excoriations,  and  it  is  sometimes  called 
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for  in  this  country.  It  may  be  prepared  by  gently  heating  yelks 
of  eggs  until  they  coagulate  and  the  moisture  evaporates ;  then 
breaking  into  fragments,  digesting  in  boiling  alcohol,  filtering  wliile 
hot,  and  evai:)orating.  The  Paris  Codex  directs  the  yelks  to  be  ex- 
hausted with  ether.  A  dozen  eggs  yield  about  an  ounce.  This  oil 
contains  sulphur,  and  was  formerly  used  to  "  cut"  mercury. 

Milk  is  the  natural  and  invariable  food  of  the  mammalia  during 
infancy,  and  its  properties  adapt  it  perfectly  to  this  use,  besides 
fitting  it  for  innumerable  dietetic  applications.  It  is  one  of  the 
disadvantages  of  residing  in  large  cities  that  this  indispensable 
article  is  often  furnished  in  a  diluted  state  or  of  inferior  quality. 

By  examination  under  the  microscope,  the  oily  ingredient,  in 
exceedingly  minute  globules,  is  seen  floating  in  the  serous-looking 
white  fluid ;  being  lighter  than  the  liquor  in  which  they  are  sus- 
pended, a  portion  of  these  rise  to  the  surface  by  standing,  carrying 
with  them  some  casein,  and  forming  cream. 

The  quantity  of  cream  ordinarily  varies  from  5  to  22  per  cent, 
by  measure,  though,  as  obtained  from  certain  very  superior  cows, 
the  proportion  is  much  greater.  The  milk  from  which  cream  is 
separated  is  called  skim-milk. 

Buttermilk  approaches  skim-milk  in  composition,  but  contains 
even  less  of  the  fatty  globules.  Dr.  Gloninger,  of  Philadelphia, 
informs  me  that  he  has  found  it  a  valuable  corrective  of  nausea, 
in  the  case  of  drunkards ;  Dr.  "Wm.  Ashmead  also  uses  it  in  the 
treatment  of  dysentery.  Its  use  as  an  application  to  "  sunburn"  is 
well  known  to  country  people. 

Curds  and  whey  are  made  up  of  all  the  elements  of  milk,  but  the 
form  in  which  they  exist  is  changed  by  the  addition  of  the  rennet; 
the  curd  contains  most  of  the  fatty  globules,  while  the  whey  con- 
sists of  the  sugar  of  milk  and  salts  in  solution.  "Whey  is  some- 
times  used  with  success  as  a  diet  for  young  infants  whose  digestiou 
is  impaired  so  that  they  cannot  bear  any  of  the  ordinary  forms  of 
milk  diet.  Mixed  with  wine  it  is  also  a  grateful  diet  for  adults  in 
low  forms  of  disease.    {See  Appendix.) 

Cream  cheese  consists  of  the  moist  curd  which  has  been  deprived 
of  the  greater  portion  of  the  whey  by  pressure. 

Ordinary  cheese,  which  contains  little  or  much  of  the  oily  in- 
gredient of  milk,  according  as  it  contains  the  cream  or  is  madft 
from  skim-milk,  is  made  by  precipitating  the  curd,^  and  subjecting 
it  to  great  pressure. 

The  lactometer  is  an  apparatus  for  finding  the  Bpecific  gravity  of 
milk,  which,  although  it  varies  from  1.008  to  1.031,  should  reach 
nearly  1.030.  Skim-milk  is  heavier,  so  that  it  will  bear  dilution 
with  a  little  water  to  bring  it  to  the  normal  specific  gravity.  Tbe 
absence  of  the  cream  is,  however,  so  easily  detected  by  the  blue, 
tino-e  of  color,  and  want  of  the  characteristic  rich  taste,  that  this 
variation  in  the  instrument  is  of  little  account.  The  specific 
gravity  is  not  usually  marked  on  the  instrument,  but  the  degrees 
of  dilution  instead,  which,  of  course,  are  only  approximative.  Lhb 
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microscope  forms  the  best  test  for  the  purity  and  richness  of  milk, 
showing  the  proportion  of  the  oil-globules, 

Full  directions  for  the  qiumtitative  analysis  of  milk,  and  tables 
of  its  relative  richness  as  modified  by  circumstances,  will  be  found 
in  Dr.  Hassell's  work  on  Adulterations  in  Food  and  Medicine. 

Solidijied  milk  may  be  prepared  by  adding  to  112  lbs.  of  fresh 
milk  28  lbs.  of  white  sugar,  and  a  half  ounce  of  bicarbonate  of 
sodium,  and  evaporating  on  a  water-bath  at  a  temperature  much 
below  boiling.  The  arrangements  for  stirring  must  be  such  as  to 
prevent  too  much  agitation,  which  woTild  churn  the  cream  into 
butter.  A  current  of  air  should  be  established  over  the  surface  of 
the  evaporating  pans. 

Solidified  milk  is  extensively  introduced  into  commerce  in  tablets, 
and  put  up  in  tin  boxes,  in  a  granular  condition.  It  dissolves  with 
facility  in  warm  water ;  the  milk  produced  from  it  is  quite  superior 
to  much  that  is  met  with  on  shipboai'd  and  elsewhere,  and  is  found 
to  be  an  exceedingly  useful  article,  especially  for  infants  disordered 
by  ordinary  milk,  or,  from  other  causes,  requiring  to  be  weaned. 

Analysis  of  5  specimens  of  condensed  milk,  by  L.  Kofler,  are 
given  on  page  457,  vol.  42,  American  Journal  of  Pharmacy,  by 
which  it  appears  to  be  a  very  reliable  preparation,  yielding  the  full 
average  of  cream. 

One  pound  will  make  three  quarts  of  rich  pure  milk.  For  tea, 
cofi'ee,  or  chocolate,  it  can  be  put  upon  the  table  and  used  as  sugar 
but  should  be  allowed  to  dissolve  in  the  cup  a  moment  before  being 
stirred,  as  the  cream  globules  will  then  remain  unbroken.  For 
young  children,  a  tablespoonful  dissolved  in  a  teacupful  of  water 
is  sufficient. 

Oil  of  butter  is  the  name  given  to  a  good  emollient,  perhaps 
slightly  astringent  preparation,  well  adapted  to  treating  the  sum- 
mer complaint  of  children.  It  furnishes  a  suitable  vehicle  for  the 
small  doses  of  calomel,  or  mercury  with  chalk,  and  opium,  so  much 
prescribed  in  that  complaint.  It  is  made  by  warming  butter 'float- 
ing on  water,  and  when  it  is  fluid  skimming  it  ofit"  for  use. 

Meat. — The  domestic  uses  of  meat  and  its  application  for  nourish- 
ment are  well  known;  by  long-continued  boiling  in  water  all  its 
soluble  constituents  will  dissolve,  leaving  behind  only  the  fibre  and 
a  small  quantity  of  earthy  phosphates. 

Liebig's  Broth. — Liebig  has  i-ecommended  a  broth  for  convales- 
cents, which  is  prepared  by  chopping  ^  lb.  of  beef,  mixing  it  Avell 
with  I  drachm  table  salt,  4  drops  muriatic  acid,  and  18  oz.  distilled 
water,  macerating  for  one  hour,  and  straining  through  a  tine  hair 
sieve  without  expression.  Dose,  a  teacupful.  It  contains  all  the 
soluble  constituents  of  meat  together  with  the  hsematin;  the  muri- 
atic acid  aids  in  digestion.  This  preparation  is  rendered  more 
palatable  arid  is  found  to  agree  with  the  stomach  better  if  filtered, 
Its  appearance  is  also  much  improved. 

Extraetum  earnis,  preserved  juice  of  meat,  may  be  made  by  subject- 
ing beef  in  iron  cylinders  heated  by  steam  to  a  tempei-ature  of  220° 
for  about  three  hours;  on  cooling,  the  small  amount  of  juice  ob- 
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tained  solidifies,  and  may  be  freed  from  fat.  This  is  introduced 
into  small  tin  cans,  which  are  heated  till  the  air  is  expelled,  and 
then  soldered  to  exclude  the  atmosphere.  By  the  addition  of  4 
parts  of  boiling  water  this  will  make  a  strong  beef-tea.  The  vari^ 
ous  manufacturers  of  this  and  similar  preparations  have  modified 
processes  for  extracting  and  preserving  the  soluble  parts  of  beef, 
each  claiming  superiority  for  his  own,  some  preferring  liquid  and 
others  the  solid  form.  Hager  recommends  that  extract  of  beef 
should  be  regarded  as  below  standard  if  it  contains  more  than  22 
per  cent,  of  moisture,  and  over  27  per  cent,  of  matter  insoluble  in 
alcohol  .833  sp.  gi*.  Gallotannic  acid  should  not  precipitate  more 
than  20  per  cent,  of  its  weight,  and  should  not  yield  more  than 
8  per  cent,  argentic  chloride. 

Kreatin  is  the  name  applied  to  those  principles  which  form  the 
chief  part  of  the  cell  walls  of  horn  and  epithelium.  They  contain 
about  50  per  cent.  C,  nearly  17  per  cent.  and  5  per  cent.  S  (in 
hair);  by  continued  boiling  with  dilute  sulphuric  acid,  leucina  and 
tyrosina.are  formed;  concentrated  muriatic  acid  produces  gradually 
a  violet  color,  nitric  acid  a  yellow,  and  sugar  with  sulphuric  acid 
a  red  color.    Caustic  alkalies  render  the  cells  more  distinct. 

Horn  is  not  now  used  in  pharmacy,  except  for  preparing  some 
utensils,  scale  dishes,  spatulas,  spoons,  and  scoops,  which  are  adapted 
to  cases  wbare  metal  would  be  corroded. 

Gelatinous  Principles. 

Two  varieties  have  been  distinguished:  one  occurring  in  bone 
and  animal  membranes,  epidermis,  fish  bladders,  etc.,  called  collagen 
or  osseine,  which  yields  on  prolonged  boiling  with  water  gelati^ne 
or  common  glue;  it  is  not  precipitated  by  alum,  sulphate  of  alumin- 
ium, ferric  chloride,  trisacetate  of  lead,  or  protonitrate  of  mercury; 
gelatinizing  in  the  presence  of  alum  is  prevented  by  acetic  and 
other  acids;  the  addition  of  nitric  acid  keeps  the  solution  in  a 
liquid  form;  the  so-called  liquid  glue  is  made  in  this  manner. _  It  is 
a  test  for  tannin,  with  which  it  produces  an  insoluble  precipitate. 

The  other  kind,  chondrogen,  is  contained  in  permanent  cartilage, 
and  yields  by  continued  boiling  with  water  chondrin,  a  glue,  which 
is  precipitated  by  the  above-named  salts. 

The  purest  natural  form  of  collagen  is  isinglass,  which  is  found 
in  commerce,  prepared  from  the  swinmiing  bladder  of  the  sturgeon 
and  other  fish.  Gelatine  is  the  basis  of  a  variety  of  artificial  pre- 
parations used  as  food. 

The  solubility  of  glue  in  glycerine  is  deserving  attention  as  a 
means  of  suspending  remedies  of  an  unpleasant  character;  while  in 
analysis,  a  solution  in  glycerine  would  be  permanently  kept  m 
good  condition  as  a  quantitative  test  for  tannic  acid.  {^Sce  paper  ot 
Prof.  J.  M.  Maisch  in  Am.  Jour.  Phar.,  vol.  42,  fol.  518.) 

lehthyocolla.  (Isinglass.)— Nnmevous  articles  are  met  with  in  our 
markets  under  this  name.  One  of  the  cheapest  is  that  called  jm 
alue,  used  almost  exclusively  for  clearing  cotiee,  as  a  substitute  lor 
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•white  of  egg;  this,  I  believe,  is  identical  with  the  ISTcw  England 
isinglass  described  as  being  prepared  from  the  air-bladder  of  the 
common  hake  {Gadus  merluccius),  which,  being  macerated  in  water 
a  little  wbile,  is  then  taken  out  and  passed  between  rollers,  by 
which  it  is  pressed  into  tiiin  ribbons  of  several  feet  long,  from  an 
inch  and  a  half  to  three  inches  in  width.  It  is  an  inferior  variety, 
unfit  for  internal  use.  {See  Report  by  C.  T.  Carney,  Proceedings 
Am.  Phcmn.  Assoc. ^  1857.) 

Pussian  Isinglass  is  met  with  principally  in  the  form  of  sheets, 
or  folded  into  compact  and  twisted  forms,  called  staples.  Some- 
times it  is  in  fine  shreds.  In  sheets  and  shreds  it  is  esteemed  the 
best,  but  is  very  expensive,  and  on  that  account  mostly  sujaerseded 
by  the  articles  next  to  be  described. 

Cooper's  Gelatine  comes  in  sheets  9  inches  long,  and  8|-  wide,  and 
about  J  inch  thick,  in  a  very  light  opaque  form,  nearly  white  color, 
and  marked  with  the  nets  on  which  they  have  been  dried;  some- 
times these  are  cut  up  into  small  pieces. 

French  Gelatine  is  in  cakes  which  are  rather  smaller,  very  thin, 
and  quite  transparent,  similarly  marked  by  the  drying  nets;  some- 
times it  is  imported  in  shreds,  put  up  in  boxes  with  directions  for 
use.  It  is  readily  clarified,  and  makes  a  good  jelly.  Sometimes 
the  French  is  colored  red. 

Coze's  Sparkling  Gelatine  is  a  superior  article,  put  up  in  packages, 
and  extensively  introduced  throughout  the  United  States. 

In  the  preparation  of  jellies  from  Cooper's  or  the  Erench  variety, 
the  soaking  of  the  gelatine  previous  to  making  the  jelly  is  made 
necessary  by  the  slight  taste  they  acquire  at  the  surface  or  point  of 
contact  with  the  air  and  moisture.  It  should  be  soaked  at  least 
an  hour  in  cold  water,  which  should  then  be  thrown  away,  and  the 
gelatine,  after  draining  a  little,  is  fit  for  use. 

Calves'  feet  are  still  in  request  by  many  who  believe  gelatine,  as 
manufactured  from  ordinary  animal  tissues,  to  be  altogether  inferior. 
The  extract  of  calves'  feet.,  prepared  by  John  Mackay,  of  Edinburgh, 
though  not,  when  first  dissolved,  furnishing  so  clear  a  jelly  as  some 
others,  is,  when  clarified  by  white  of  egg,  exceedingly  brilliant, 
and  possesses  a  peculiar  softness  and  richness  upon  the  palate, 
which  connoisseurs  recognize  as  that  of  the  true  calves'  feet  jelly. 

Court  Plaster  and  Isinglass  Plaster. 

This  popular  and  useful  plaster  has  the  merit  of  neatness  and 
facility  of  application,  adhering  readily  on  the  application  of 
moisture.  By  some  manufacturers  it  is  made  by  coating  sheets  of 
silk  or  other  fine  material  with  a  solution  of  New  England  isin- 
glass (fish  glue);  by  others  the  finest  Russian  isinglass  is  applied, 
and  the  clxoice  of  a  superior  quality  Of  silk,  and  the  application  to 
it  of  a  balsamic  varnish  to  render  the  unspread  surface  impervious 
to  moisture,  insures  a  better  plaster. 

The  original  Liston's  isinglass  plaster,  or  gum-cloth,  was  made 
by  spreading  several  coats  of  strong  solution  of  isinglass  in  very 
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dilute  alcohol  over  the  surface  of  animal  membrane,  previously 
prepared  for  the  purjjose  from  the  peritoneal  membrane  of  the 
caecum  of  the  ox. 

The  following  is  an  approved  recipe  for  isinglass  plaster : — 
Take  of  Isinglass    .  ~j. 


Water  f 


Dissolve  with  heat — 


Benzoin  ^ij. 

Alcohol   fjij. 

Dissolve,  strain,  and  mix  the  two  solutions  together,  and,  with  a 
brush,  apply  several  coats  of  this  mixture,  while  it  is  kept  fluid  by 
a  gentle  heat  to  silk  stretched  on  a  frame ;  each  successive  coat 
being  allowed  to  dry  before  ai)plying  the  next.  Then  paint  a  layer 
of  the  following  solution  on  the  other  side  of  the  silk: — 

Venice  turpentine  ^  j. 

Tincture  of  benzoin  f^ij. 

Mix. 

Black  and  flesh-colored  silk  are  both  used  for  court-plaster. 

Os,  U.  S.  P.  {Bone). — Bones  are  ofiicinal  for  their  uses  in  the  prepa- 
ration of  bone  phosphate  of  calcium,  and  the  phosphates  of  sodium 
and  ammonium;  they  are  also  used  in  preparing  animal  charcoal. 
Bones  consist  of  gelatinous  tissue,  into  which  earthy  and  saline 
matters  have  been  deposited  until  they  have  acquired  solidity  and 
firmness.  By  soaking  in  muriatic  acid,  the  phosphate  and  carbonate 
of  calcium  are  dissolved,  and  the  osseine  is  left  as  a  tough,  flexible, 
nearly  transparent  mass,  having  nearly  the  same  form  as  the  bone. 

JFel  {Bile). — This  is  a  yellow-greenish,  viscid,  oily  liquid,  with  a 
bitter  taste,  followed  by  a  sweetish  after-taste,  which  is  separated 
from  the  blood  of  animals  by  the  liver,  and  collected  in  the  gall- 
bladder. It  is  entirely  miscible  with  water,  and  its  solution  froths 
like  one  of  soap.  Its  composition,  varies  with  diflerent  animals,  but 
it  consists  mainly  of  two  salts  of  sodium  in  which  that  base  is  com- 
bined with  two  remarkable  nitrogenized  substances,  choleic  and 
cholic  acids ;  another  constituent  is  a  peculiar  crystallizable  fixtty 
substance  called  cholesterin.  "With  nitric  acid  it  shows  a  peculiar 
polychrome,  depending  on  its  coloring  matters  ;  sugar  and  sulphuric 
acid  produce  a  red  color  the  result  of  a  reaction  with  the  biliary 
acids  and  their  derivatives. 

Inspissated  ox-gall  {Fel  hovinum)  is  occasionally  prescribed  in  dys- 
peptic affections  connected  with  habitual  costiveness.  It  is  prepared 
for  use  by  being  heated  and  strained,  and  then  evaporated  in  a 
water-bath,  or  by  well-managed  radiated  heat,  to  a  pilular  consist- 
ence.   The  dose,  when  thus  "inspissated,  is  from  five  to  ten  grains. 

Ox-gall  is  also  much  used  as  a  detergent,  and  in  a  refined  or 
clarified  condition  is  adapted  to  the  use  of  landscape  painters  as  a 
delicate  green  pigment. 

Sodii  Choleinas—Choleinate  of  Sodium— has  been  used,  though  a 
preparation  which  has  no  claim  to  being  a  pure  chemical  salt ;  the 
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mode  of  preparing  it  from  animal  gall  is  as  follows:  The  fresh  ox- 
oall  is  evaporated  to  one-half,  slimy  and  coloring  matters  are  pre- 
cipitated by  an  equal  bulk  of  alcohol,  the  filtrate  is  treated  with 
animal  charcoal,  the  alcohol  distilled  off,  and  the  residue  washed 
with  ether.  The  choleinate  of  soda  then  remains  behind  as  a  white, 
somewhat  sticky  mass,  of  a  penetrating  odor,  and  a  peculiar,  sweet- 
ish, afterwards  bitter  taste;  it  is  easily  soluble  in  water,  and  dis- 
solves albumen  and  casein. 

Being  a  natural  constituent  of  bile,  it  has  been  employed  with 
success  in  affections  where  a  tonic  with  particular  tendency  to  the 
biliary  organ  is  desired.  The  dose  is  from  5  to  15  grains,  two  to 
four  times  a  day. 

Pepsin. 

Pepsin  is  the  name  given  to  a  neutral  principle  obtained  from 
the  gastric  juice  of  animals,  and  which,  associated  with  lactic  and 
muriatic  acids,  has  the  property  of  digesting  certain  kinds  of  food. 
As  it  would  be  impossible  to  collect  the  gastric  juice  from  living 
animals  for  the  purpose  of  extracting  the  pepsin  for  use  in  medi- 
cine, recourse  is  had  to  the  little  tubes  upon  the  inner  surface  of 
the  stomach,  in  which  it  is  secreted.  Some  of  the  processes  apply 
to  the  lining  membrane  of  the  stomach  of  calves  and  sheep,  others 
to  the  porous  parts  of  the  stomach  of  the  hog,  an  omniverous  animal 
approaching  nearer  to  man  in  the  digestive  function.  Freed  from 
the  glandulous  membrane,  these  are  cut,  and  repeatedly  macerated 
with  water  for  twenty-four  hours.  The  older  processes  directed  that 
the  filtered  liquids  be  precipitated  by  sugar  of  lead,  the  precipitate 
washed  with  water,  decon)posed  by  sulphuretted  hydrogen,  filtered, 
evaporated  by  a  very  gentle  heat  to  a  syrupy  consistence,  and 
mixed  with  alcohol ;  pepsin  is  slowly  precipitated  as  a  white  vo- 
luminous mass,  which  is  washed  with  alcohol  and  dried. 

At  the  date  of  tlie  third  edition  of  this  work,  the  American 
market  was  chiefly  supplied  with  pepsin  from  abroad ;  but  when 
the  value  of  the  remedy  began  to  be  recognized,  the  ingenuity  of 
American  pharmacists  was  exerted  in  perfecting  pi-ocesses  for  its 
production. 

Of  several  modified  processes  which  have  from  time  to  time  been 
published,  that  of  Mr.  Wittich,  originally  published  in  Pflugers 
Archives^  consisted  in  macerating  the  bruised  and  minced  mucous 
membranes  in  concentrated  glycerine;  after  twenty-four  hours  it 
was  acidulated,  and  found  to'be  capable  of  digestiiig  fibrine  rapidly. 
Pepsin  was  separable  from  this  on  dilution,  filtration,  and  thcadtli- 
tion  of  alcohoL  Dr.  L.  S.  Beale,  as  long  ago  as  1858,  described,  in 
Archives  de  Medccine,  a  process  which  consisted  of  quickly  drying 
on  plates  of  glass  tlie  mucus  expressed  from  the  stomach  glands, 
powdering  the  dried  mass,  and  preserving  it  in  stoppered  vials;  of 
this,  eight-tenths  of  a  grain  are  said  to  dissolve  one  hundred  grains 
of  coagulated  albumem 

From  this  powder  an  easily  filtered  solution  of  great  activity  can 
be  prepared.    Dr.  Beale  uses  a  portion  of  this  solution  with  gly- 
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cerine  in  preparing  tissues  for  dissection  and  examination  under  the 
microscope.  " 

To  Emil  Schefter,  of  Louisville,  Kentucky,  belongs  the  credit  of 
having  solved  the  problem  of  an  economical  and  e-ft'ective  process 
for  the  preparation  of  pepsin,  both  in  the  form  of  powder  and  in 
that  of  liquid,  and  the  articles  now  manufactured  by  him  are 
justly  esteemed  as  meeting  the  demand  for  an  artificial  aid  to  the 
digestive  process.^  In  several  papers  in  the  Am.  Journ.  Phar.,  vol. 
xlii.  98,  vol.  xliii.,  and  vol.  xh,  he  gives  the  results  of  numerous 
experiments  on  the  preparation  and  properties  of  pepsin.  The  best 
method  of  separating  it  from  the  extraneous  matters  with  which  it 
is  associated  affords  a  product  nearly  free  from  impurities,  and  pos- 
sessing the  solvent  powers  of  the  natural  gastric  juice.  This  process 
depends  upon  the  insolubility  of  pepsin  in  saturated  solution  of 
common  salt.  The  mucous  membrane  of  the  hog's  stomach  is  dis- 
sected off,  chopped  finely,  and  macerated  for  several  days  with  fre- 
quent stirring  in  water  acidulated  with  muriatic  acid;  the  liquid  is 
then  separated  from  the  stomach  and  set  aside  for  ten  to  twelve 
hours,  until  the  mucus  has  settled;  common  salt  (chloride  of 
sodium)  is  then  added  until  the  liquid  is  saturated.  After  stand- 
ing a  short  time,  the  pepsin  separates  and  floats  on  the  surface ;  this 
can  be  readily  removed  with  a  spoon,  and  should  then  be  placed  on 
a  paper  filter  to  drain.  Finally,  it  is  submitted  to  strong  pressure, 
to  free  it,  as  far  as  possible,  from  the  salt  solution.  When  removed, 
from  the  press  and  dried  spontaneously,  this  pepsin  is  a  tough  sub- 
stance, resembling  parchment  paper,  varying  from  a  dim  straw- 
yellow  to  a  brownish-yellow  color. 

For  dispensing,  the  ])epsin,  fresh  from  the  press,  is  triturated  to 
p)0wder  with  a  weighed  quantity  of  sugar  of  milk  (lactin).  This 
powder  is  reweighed  after  having  been  air-dried,  and  the  amount 
of  pepsin  it  contains  is  found  by  deducting  the  weight  of  the  lactin 
employed.  Finally,  the  powder  is  tested  by  ascertaining  how  much 
coagulated  albumen  it  will  dissolve  at  a  temperature  of  100°  F.  in 
from  five  to  six  hours;  sufiicient  sugar  of  milk  is  then  added  to 
result  in  a  preparation  of  such  a  strength,  that  10  grains,  dissolved 
in  1  fluidounce  of  water  with  6  drops  of  muriatic  acid,  will  dis- 
solve 120  grains  coagulated  albumen  at  a  temperature  of  100°  F. 

Recently  precipitated  pepsin,  as  prepared  by  the  above  process,  is 
very  soluble  in  water;  when  dried,  however,  and  put  into  water  it 
swells  like  glue,  but  dissolves  only  slowly  and  in  small  quantities. 
The  aqueous  solution  has  a  nearly  neutral  reaction,  is  coagulated  by , 
boiling,  and  precipitated  by  alcohol,  tannin,  bichloride  of  mercury,' 
and  salts  of  lead  and  copper.   It  has  little  action  on  coagulated  albu- ! 
men,  but  the  addition  of  a  little  muriatic  acid  develops  its  solvent 
powers  and  renders  it  soluble.   The  digestive  power  of  the  solution 
seems  to  be  greatest  when  it  contains  about  6  drops  of  acid  (sp.  gr. 
1.17)  to  the  fluidounce;  a  larger  proportion  increases  the  time  re- 
quired to  eftect  the  solution  of  the  albumen.   According  to  Schefter, 
1  grain  of  purified  pepsin  in  4  ounces  of  acidulated  water  dis- 
Boives  500  grains  of  coagulated  albumen  at  a  temperature  of  10o°  1. 
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in  six  hours.  At  a  temperature  of  75°  only  400  grains  are  dissolved 
after  eighteen  hours.  If  the  amount  of  pepsin  is  increased,  the  time 
of  solution  is  not  proportionately  diminished,  but  the  pepsin  seems  to 
communicate  its  digestive  power  to  the  dissolved  albumen  (peptone 
or  albumenose),  so  that  practically  its  solvent  action  is  almost  uu^ 
limited.  If,  for  example,  500  grains  of  coagulated  albumeu  are 
dissolved  in  4  iluidounces  of  water  acidulated  by  the  aid  of  a  mini- 
mum quantity  of  pepsin,  and  an  equal  volume  of  acidulated  water  is 
added,  a  digestive  fluid  is  produced,  quite  as  energetic  as  the  first. 
By  adding  to  this  solution  an  equal  volume  of  saturated  salt  solu- 
tion, we  shall  obtain  a  copious  white  separate,  which  dissolves  in 
water,  forming  a  solution  not  coagulated  by  heat,  but  precipitated  by 
alcohol  slowly,  and  by  bichloride  of  mercury  and  chloride  of  sodium. 
The  solution  in  water  has  a  slight  acid  reaction,  but  does  uot  act 
on  coagulated  albumen.  On  adding  a  few  drops  of  hydrochloric 
acid, however,  it  manifests  digestive  powers  similar  to  pepsin  itself. 
In  one  experiment,  half  a  grain  of  pepsin  dissolved  240  grains  of 
coagulated  albumen;  the  solution  yielded  on  the  addition  of  chlo- 
ride of  sodium  a  precipitate,  which  weighed  when  dry  12  grains. 
This  peptone  precipitate  was  found  capable  of  dissolving  1200 
grains  of  coagulated  albumen;  the  solution  yielded  120  grains  pep- 
tone precipitate,  1  grain  of  which  was  capable  of  dissolving  further 
about  25  grains  coagulated  albumen.  Pepsin  as  prej)ared  by 
Scheffer  contains  a  small  proportion  of  chloride  of  sodium.  When 
freed  from  this,  it  loses  to  a  very  considerable  extent  its  solvent 
powers.  The  addition,  however,  of  a  larger  quantity  of  salt  does 
not  seem  to  promote  its  activity;  on  the  contrary,  if  the  amount 
exceeds  5  grains  to  the  ounce,  its  digestive  action  is  decidedly  re- 
tarded. Alcohol  in  all  proportions  diminishes  the  solvent  power 
of  pepsin.  If  the  amount  is  greater  than  20  per  cent,  of  the  fluid, 
the  albumen  is  scarcely  at.  all  acted  upon,  but  acquires  the  peculiar 
sour  odor  which  characterizes  discharges  from  a  stomach  over- 
loaded with  beer  or  wine. 

A  small  quantity  of  carbonate  of  soda  will  precijDitate  pepsin 
from  its  solution  unchanged;  a  larger  quantity  redissolves  the  pre- 
cipitate, but  so  modifies  it  that  it  no  longer  possesses  digestive 
powers.  The  alkaline  solution  becomes  putrid,  and  acts  on  coagu- 
lated albumen  oidy  after  putrefaction  sets  in  with  development  of 
a  genuine  fecal  odor.  The  alkaline  solution,  however,  will  act  on 
partially  digested  albumen. 

In  regard  to  its  stability,  the  experiments  of  Schefler  go  to  show 
that  all  watery  solutions  of  pepsin  undergo  changes  which  in  a 
short  time  render  them  inert.  Even  strongly  acidulated  solutions, 
although  they  did  not  undergo  putrefaction,  became  in  a  few  weeks 
inactive  and  were  no  longer  precipitated  by  chloride  of  sodium. 
Liquid  pepsin  prepared  with  glycerine  retains  its  efficiency  for  a 
longer  period.  The  precipitated  pepsin,  when  kept  in  a  moist  state 
or  mixed  with  sugar  of  milk  as  in  saccharated  pepsin,  seenis  to 
retain  its  properties  perfectly,  specimens  examined  after  twelve 
months  proving  to  have  lost  nothing  of  their  strength. 
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CHAPTEE  IV. 

FERMENTATION,  ALCOHOLS  AND  ETHERS. 

Fermentation  is  the  process,  whether  spontaneous  or  artificially 
induced,  by  which  the  ternary  conipouiids  considered  in  Chapter  II. 
are  decomposed,  and  resolved  into  more  stable  and  unorganized 
forms.  It  has  been  stated,  in  describing  these,  that  under  the  in- 
fluence of  diastase,  a  peculiar  principle  found  in  germinating  seeds 
and  buds,  the  insoluble  principle,  starch,  becomes  converted  into 
the  more  soluble  dextrin  and  grape  sugar ;  also  that,  under  the 
influence  of  chemical  agents,  a  similar  change  may  be  made  to  take 
place  in  cane  sugar  and  in  lignin. 

Associated  with  these  ternary  principles,  we  flnd  constantly  in 
plants  nitrogenized  or  quaternary  principles  treated  of  in  the  last 
chapter,  which,  by  favoring  these  changes,  are  continually  tending 
to  the  production  of  grape  or  fruit  sugar  and  to  their  further  meta- 
morphose into  alcohol  and  carbonic  acid. 

The  circumstances  necessary  to  produce  fermentation  are,  a  solu- 
tion containing  starch  or  sugar,  at  a  moderate  elevation  of  tempera- 
ture, say  from  70°  to  90°  F.,  which,  however,  rises  as  the  process 
proceeds ;  and  a  ferment,  or  nitrogenized  principle  itself  in  a  state 
of  decomposition.  The  juice  of  the  apple  furnishes  one  of  the  most 
familiar  illustrations  of  the  presence  of  these  indispensable  condi- 
tions. We  have  in  that  liquid  the  ternary  compounds  associated 
with  vegetable  albumen,  a  nitrogenized  material  capable  of  playing 
the  part  of  a  ferment,  and  at  the  season  of  the  year  when  the  juice 
is  extracted,  the  requisite  elevation  of  temperature.  As  a  conse- 
quence, fermen  tation  takes  place.  The  vegetable  albumen  absorbs 
oxygen  from  the  air,  runs  into  decomposition,  sets  the  whole  of  the 
starchy  and  sacciiarine  constituents  of  the  juice  to  fermenting,  and 
they  are  converted  into  alcohol,  which  is  present  in  the  resulting 
cider,  and  carbonic  acid,  which  is  given  ott',  producing  the  well- 
known  frothing  of  the  liquid. 

In  the  production  of  wine,  we  have  another  instance  of  spon- 
taneous fermentation — the  expressed  juice  of  the  grape,  set  aside  in 
large  casks,  undergoes  spontaneously  the  necessary  change;  if  the 
sugar  is  in  excess,  and  the  nitrogenized  matter  deflcient,  a  sweet 
wine  is  produced  ;  if  these  conditions  ax'e  reversed,  and  the  wliole 
of  the  sugar  is  changed  into  alcohol,  a  dry  wine  results.  If  the 
wine  is  bottled  before  the  alcohol  has  been  produced  in  snfticient 
proportion  to  coagulate  the  albumen,  the  process  goes  on  after  it 
has  been  corked  up,  the  carbonic  acid  is  conflned,  and  a  sparkling 
wine  results. 
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The  composition  of  alcohol  is  expressed  by  the  formula  CJTgO, 
and  its  production  by  the  decomposition  of  grape  sugar  is  thus  ex- 
plained :  one  equivalent  of  grape  sugar  =  CgHijOft,  is  broken  up  into 
2  of  alcohol,  CjIIjlIO,-!-  2  of  carbonic  acid,  CO^,  thus — 

2C0j  =a  a 

This  breaking  up  of  sugar  into  alcohol  and  carbonic  acid  is,  how- 
ever, never  complete;  a  small  portion  of  tbe  sugar  is,  under  these 
circumstances,  alwa3'3  converted  into  glycerine,  mannite,  succinic, 
and  other  acids ;  fusel  oil  or  amylic  alcohol  is  likewise  a  product 
of  fermentation,  though  the  precise  conditions  under  which  these 
bodies  are  formed  are  unknown. 

The  acetic  fermentation  consists  in  the  oxidation  of  alcohol  by 
long  exposure  to  the  air  in  a  very  divided  condition  and  the  removal 
of  a  portion  of  the  hydrogen,  or  in  contact  with  ferments,  as  when 
cider  is  allowed  to  remain  in  open  casks  until  it  passes  into  vinegar. 
Under  the  head  of  Aceta,  the  preparation  of  vinegar  for  use  as  a 
menstruum  in  pharmacy  is  spoken  of,  as  also  its  substitution  by 
diluted  acetic  acid. 

The  lactic  and  butyric  fermentations  are  produced  in  milk  by  the 
action  of  the  nitrogenized  principle,  casein,  upon  sugar  present  in 
the  whey.    {See  also  Malic  Acid.) 

The  viscous  fermentation  takes  place  in  certain  complex  saccha- 
rine and  mucilaginous  mixtures  by  the  action  of  ferments;  its 
results  are  carbonic  acid,  hydrogen,  alcohol,  lactic  acid,  and  mannite. 

Fermentation  is  artificially  produced  in  the  process  of  manufac- 
turing most  of  the  spirituous  liquors  and  beer;  the  insoluble 
yellowish  viscid  matter  deposited  from  the  infusion  of  malt  in  the 
process  of  making  beer,  called  yeast,  Fermentum  cerevisice,  is  the 
best  substance  for  producing  the  "catalytic"  effect  in  starchy  and 
saccharine  solutions.  Added  to  an  infusion  of  rye  and  Indian  corn, 
it  produces,  by  fermentation,  the  so-called  rye  whiskey ;  to  potatoes 
ground  to  pulp  and  mixed  with  hot  water,  potato  spirits ;  to  mo- 
lasses, rum,  etc.  In  each  case  a  portion  of  malt  is  used  to  facilitate 
the  process  by  furnishing  diastase. 

Malt  is  barley  which  has  been  steeped  in  water  till  much  swollen 
and  softened,  and  then  piled  in  heajjs,  to  undergo  a  species  of  fer- 
mentation, or  rather  germination,  during  which  a  portion  of  its 
starch  has  passed  into  sugar  and  become  soluble,  and  the  peculiar 
iernient  before  mentioned  as  diastase  is  produced  ;  the  seed  is  then 
kiln-dried,  to  destroy  its  vitality. 

Malt  liquors  are  obtained  by  subjecting  malt  to  infusion  with 
water,  mixing  this  with  a  due  proportion  of  hops,  which  give  the 
tjisto  and  tonic  properties,  and  subjecting  to  the  requisite  fermenta- 
tion. Under  the  head  of  Medicated  Wines,  a  recipe  was  given  for 
Wine  of  tar,  or  Jew's  beer,  a  medicated,  fermented  liquoi*. 

The  so-called  neutral  sweet  spirit,  or  neutral  spirit,  is  whiskey, 
^hicli  has  been  diluted  and  rectitied  by  passing  through  charcoal, 


364 


FERMENTATION,  ALCOHOLS  AND  ETHEliS, 


which  abstracts  from  it  the  fusel  oil;  when  redistilled  it  ranges 
from  first  to  fourth  proof  in  strength. 

Holland  gin  is  manufactured  from  malted  barley,  rye  meal,  and 
hops,  and  distilled  from  juniper  berries,  to  which  it  owes  its  flavor. 
The  Schiedam  Schnapps,  so  extensively  advertised,  is  stated  to  be 
Holland  gin,  of  good  quality,  though  an  inferior  article  is  also  sold 
under  that  name.  Arrack  is  the  spirit  from  the  fermentation  of 
rice;  it  possesses  a  peculiar  flavor,  the  origin  of  which  has  not  been 
divulged. 

The  origin  of  alcohol  and  other  spirituous  liquors  which  have 
apparently  no  foreign  odor,  can  be  found  out  by  agitation  of  about 
two  fluidounces  of  the  liquor  with  five  grains  of  caustic  potassa  dis- 
solved in  a  little  water,  and  subsequently  evaporating  until  about 
IJ  to  2  fluidrachms  remain,  which  residue  is  to  be  mixed  with 
about  seventy  minims  of  dilute  sulphuric  acid,  when  the  character- 
istic odor  will  be  immediately  difi'used ;  the  origin  of  the  spirit 
obtained  from  grain  is  thus  unmistakably  discovered. 

Table  of  the  Proportion^  by  measure^  of  Alcohol,  sp.  gr.  .825,  contained 
in  100  2^<^'>^ts  of  the  Liquids  named. 


Wines.  Wines. 

Port  (strongest)  ....  25.83  Cincinnati  9.00 

"     (weakest)    ....  19.00  Currant  wine   20.55  (?) 

Madeira  (strongest).    .    .  24.42  Gooseberry  wine  .    .    .    .  11.84 

'<       (weakest)  .    .    .  19.24  Orange          "    .    .    .    .  11.26 

Sherry  (strongest)  .    .    .  19.81  Elder            "    .    .    .    .  8.79 

"    (weakest)    .    .    .  18.00  Cider  (strong)     ....  9.88 

TenerifiFe   19.79  "     (weak)     ....  5.21 

Lisbon   18.94  Burton  ale  8.88 

Malaga   17.26  Edinburgh  ale     ....  6.20 

Claret  (strongest)     .    .    .  17.11  Brown  stout  6.80 

"    (weakest)  ....  12.91  London  porter     ....  4.20 

Malmsey   16.40  Small  beer .    .....  1.28 

Sauterne   14.22  Brandy   55.39 

Burgundy   14.57  Whiskey  (Irish)  .    .    .    .  52.20 

Hock   12.08  Eum   53.68 

Champagne   12.61  Gin   51.78 


These  figures,  which  are  compiled  from  the  tables  of  Brande  and  others,  are,  of  course, 
only  approximative.    They  are  believed  to  be  generally  too  high. 


Properties  of  Common  or  Ethylic  Alcohol  and  its  Derivatives. 


Product. 

Process. 

Description,  etc. 

Alcohol,  absolute  alcohol, 
ethylic  alcohol  C^IIgO 

From  the  fermentation  of 
sugars  by  distillation. 

Sp.  gr.  .796;  boiling  point  172°F.; 
not  solidifiable  by  cold ;  com- 
bines with  water  with  conden- 
sation, burns  with  blue  flamo; 
chemically  indifferent ;  replaces 
in  some  compounds  water  of 
crystallization;  solvent  for  re- 
sins, volaiile  oils,  most  fats, 
sugnrs,  alkaloids,  organic  acids, 
alkalies,  their  sulphides  and 
cyanides,  many  suits,  iodine, 
and  some  other  elements. 
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Properties  of  Common  or  Ethylic  Alcohol  and  its  Derivatives. — Con. 


Product. 


Etlicr,  ethylic  ether 


Pioceaa. 


By  the  decomposition  of 
alcohol  by  II2SO4.H3ASO,. 
H3PO^,SbCl3,SnCl2,ZnC;i, 
etc.,  with  the  aid  of  heat. 


Nitric  ether  C^Hj^NOg 


Nitrous  ether,  hyponi- 
trous  ether  C^UjqNOj 


Sulphovinic  acid  CjHgSO^ 


Heavy  oil  of  wine,  s. 
oleum  tethereum 
C,HgSO,+C,H,SO, 


Light  oil  of  wine  CoH^ 


AMehyde,  acetaldehyde 


Acetic  ncid 

HCjlIgOj^HOCjHjO 
Acetic  ether  C^IIjCjIlsOj 


By  distilling  250  grms.  each 
of  alcohol  and  HNO5  sp 
gr.  1.40,  and  33  grms 
urea. 


By  conducting  gaseous  NO. 
into  alcohol:  by  distilling 
HNO3  and  alcohol  with  Cu 


or  with  FeCl. 


From  H2SO3  and  alcohol  at 
about  200°,  and  removing 
excess  of  HjSOg  by  BaCOj 


By  distilling  alcohol  with 
much  HjSOg;  by  the  dry 
distillation  of  sulphovi 
nates. 


By  the  decompositioa  of 
heavy  oil  of  wine  with 
water  or  alkalies. 


By  the  oxidation  of  alco- 
hol; by  distilling  dry  for- 
miate  with  acetate  of  lime. 


By  .  the  slow  oxidation  of 
alcohol  and  aldehyde. 

By  the  distillation  of  an 
acetate  with  lljSOgand  al- 
cohol, and  separating  by 
NaCl  or  Kj.Ac. 


Description,  etc. 


Colorless  liquid  ;  odor  penetrat- 
ing ;   taste  sweetish,  burning; 
sp.  gr.  .712;  boils  at  950;  crys- 
tallizes at  — 48;  very  inflam- 
mable and  volatile;  dangerously 
explosive  when  mixed  with  0; 
soluble  in  9  parts  water ;  dis- 
solves -jlg-  water  ;  solvent  for  I, 
Br,  P,  and  a  few  salts,  all  fats, 
volatile  oils,  many  resins,  alka- 
loids, etc. 
Colorless  liquid  ;  odor  pleasant ; 
taste  sweetiiah  ;  boils  at  I850; 
detonates  violently  at  a  higher 
heat;  sp.gr.  1.112;  burns  with 
white  flame;  soluble  in  alco- 
hol ;  nearly  insoluble  in  water. 
Piile  yellowish  liquid;  odor  frnit- 
like  and  vinous;  taste  burning; 
poisonous  when  inhaled;  sp.gr. 
.947  ;  boiling  point  570.5  ;  very 
inflammable;  burns  with  white 
flame  ;  soluble  in  alcohol ;  spar- 
ingly soluble  in  water;  decom- 
poses spontaneously. 
Clear  oily  liquid ;  strongly  acid  ; 
soluble  in  alcohol  and  water, 
insoluble  in  ether ;  easily  de- 
composed by  heat  into  H2S03and 
ether  when   concentrated,  or 
alcohol  when  dilute;  salts  solu- 
ble in  alcohol  and  water. 
Yellowish  oil;  sp.  gr.  1.13;  boil- 
ing point  5350 ;  odor  penetrat- 
ing; readily  soluble  in  alcohol 
and  ether;  decomposed  in  con- 
tact with  water  into  sulphuric 
acid  and  light  oil  of  wine. 
Colorless  oil,  lighter  than  water; 
decomposed  spontaneously  into 
etherin,  long,  tasteless,  and  in- 
odorous needles,  and  elhcrole, 
pale  yellowish  oil ;  sp.  gr.  .021  ; 
persistent  aromatic  odor;  both 
soluble  in  alcohol  and  ether. 
Colorless  liquid;  odor  ethereal; 
sp.  gr.  .79;  boiling  point  710; 
inflammable;  soluble  in  nil  pro- 
portions of  water,  alcohol,  and 
ether. 

Sec  Products  of  Distillation  of 
Wood. 

Colorless  liquid  ;  odor  and  taste 
fruit-like,  penetrating ;  sp.  gr. 
.91;  boiling  point  1050;  very 
iiifiamniable  :  soluble  in  alcohol 
and  7J  parts  water.  To  detect 
alcohol  in  ether  add  to  the  sus- 
pected ether  nn  ciiual  hulk  of 
glycerine  in  a  test-tube,  shake 
up  well ;  any  alcohol  ])resont  will 
be  .seized  upon  by  the  glycerine 
and  diminish  the  bulk  of  the 
ether  under  examination. 
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3Iedidnal  Preimrations  from  Alcohol  and  its  Derivatives. 

Alcoliol  fortius. 


Alcohol. 

Alcohol  dilutum. 
Amylicum. 

iEther. 

^ther  fortior. 

Oleum  SBthereutn,  oil  of  wine, 

Spiritus  tetheris  compositus, 
lioffmaun's  anodyne. 

Spiritus  Eetheris  nitros,  sweet 
spirit  of  nitre. 


Spiritus  cetheris  chloridi,  B. 
spiriCus  salis  dulcis. 


JEther  acctivus,  b.  naphtha  acetis, 
Spiritus  cetheris  acetici. 
Spiritus  vini  gallioi. 
Spiritus  frumenti. 


Sp.  gr.  .817.    Used  in  the  preparation  of  ether,  collo- 
dion, certain  tinctures,  for  "cutting"  castor-oil,  etc. 
Sp.  gr.  .836.    Used  for  preparing  resinous  nud  other 

tinctures,  some  extracts  and  fluid  extracts. 
Sp.  gr.  .941.    Used  for  preparing  most  tinctures,  ex- 
tracts, and  some  fluid  extracts. 
Sp.  gr.  .818.    Boils  from  268°  to  272° ;  used  princi- 
pally to  prepare  valerianic  acid  by  means  of  oxidiz- 
ing agents. 

Sp.  gr.  .750;  sp.  gr.  of  vapor  2.586.  Colorless,  vola- 
tile, higlily  refractive. 

Sp.  gr.  not  exceeding  .728,  used  for  preparing  collo- 
dion and  for  some  other  purposes. 

Used  only  for  preparing  Hoffmann's  anodyne  ;  its  ano- 
dyne effects  are  similar  or  superior  to  those  of  ether. 

Ether  f^viij,  alcohol  Oj,  ethereal  oil  fgvj  ;  nearly 
colorless  liquid;  odor  ethereal  and  aromatic;  be- 
comes milky  with  water. 

Colorless  or  yellowish  liquid ;  odor  fragrant,  fruity, 
without  pungency  ;  boiling  point  1560  to  15SO;  sp. 
gr.  .840  to  .841  ;  soluble  in  all  proportions  in  water, 
alcohol,  and  ether. 

From  NaCl  8,  MnOj3,  HjS0<6,  and  alcohol  24  parts; 
distil  21  p.  Its  composition  is  not  definitely  known. 
Colorless,  neutral;  odor  sweetish,  aromatic;  be- 
comes turbid  with  water.  Used  like  simihir  com- 
pounds as  refrigerant,  diuretic,  and  diaphoretic. 

Used  like  the  other  ethers,  chiefly  in  hysterical  com- 
plaints.   Dose,  gtt.  10  to  15  and  more. 

Acetic  ether  1  part,  alcohol  3  parts.  Colorless,  neutral ; 
odor,  taste,  aiul  use  of  acetic  ether,  but  milder. 

Obtained  by  distilling  the  spirit  from  wines.  Should 
contain  from  48  to  56  per  cent,  alcohol. 

Obtiiined  from  distillation  of  fermented  grain.  Should 
contain  from  48  to  56  per  cent,  alcohol. 


Alcohol. 

This  -useful  solvpnt  is  obtained  by  distillation  from  whiskey 
(Spiritus  frumenti,  U.  S.  P.),  which,  as  procured  from  the  farmers, 
is  generally  the  product  of  the  distillation  of  fermented  infusion  of 
Indian  corn  {Zea  mays),  mixed  with  rye;  the  smallest  proportion  of 
the  latter  ingredient  that  answers  well  is  one  part  to  two  of  the 
corn.  A  "mash"  may  consist  of  20  busliels  of  grain,  viz.  14  Indian 
corn,  4  rye,  2  malt ;  34  gallons  of  water  are  added  to  each  bushel  of 
grain; after  dilution  with  water  to  cool,  it  contains  1  bushel  in 
50  gallons.  The  temperature  for  "mashing"  varies  from  158°  to 
190°.  50  gallons  of  the  beer  yield  about  4  gallons  of  whiskey, 
sometimes,  however,  the  yield  is  but  3J  gallons  from  each  bushel 
of  grain.  Some  distillers  of  alcohol  make  their  own  whiskey,  while 
others  buy  it.  In  the  western  States,  much  of  the  whiskey  is  pro- 
duced by  the  fermentation  and  distillation  of  the  refuse  from  flour 
or  grist-mills.  The  whiskey  is  inspected  by  an  officer  appointed  by 
the  State  government,  whose  business  it  is  to  fix  the  value  of  every 
lot,  by  ascertaining  the  ja-oportion  of  alcohol  it  contains. 

The  terms  first,  second,  third,  and  fourth  proof  spirits,  apply  to 
the  relative  strength  of  specimens,  according  to  arbitrary  standards 
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fixed  by  law,  but  varying  in  tbe  several  States.  Tbe  standa,rd  of 
the  United  States  custoni-houses  is  fixed  by  the  tables  of  Prof,  R.  S. 
McCuUoh,  publislied  by  order  of  Congress,  entitled  Report  of  the  Com- 
putation of  the  Manual  of  Tables  to  be  used  with  the  Hydrometer,  and 
The  llaniudfor  Inspectors  of  Spirits. 

The  standard  of  ^j/'oo/"  is  fifty  per  cent,  by  volume  or  measure  of 
absolute  alcohol,  and  fifty  per  cent,  of  water,  sp.  gr.  .936.  This  is 
15  per  cent,  weaker  than  London  proof  spirits.  Second  proof  has 
62J  per  cent,  alcohol,  sp.  gr.  .931.  Third  proof  is  55J  per  cent, 
alcohol,  sp.  gr.  .925.  Fourth  proof  58  per  cent,  alcohol,  sp.  gi'.  .920; 
this  is  London  proof. 

The  instrument  used  for  testing  the  sp.  gr.  of  spirits,  sometimes 
called  an  alcoholometer,  is  a  modification  of  the  ordinary  hydro- 
meter made  by  Lubme  &  Co.,  and  Greiner,  of  Berlin,  and  sold  by 
importers  of  chemical  apparatus.  These  have  thermometers  in  the 
bulb  to  indicate  the  changes  of  temperature,  and  consequent  varia- 
tions in  specific  gravity. 

Considerable  uncertainty  exists  in  stating  the  proportion  of  alco- 
hol in  spirits,  owing  to  some  tables  being  founded  on  the  percentage 
by  weight,  and  others  the  percentage  by  volume;  the  alcoholometers 
above  referred  to  have  scales  indicating  both. 

The  rectification  of  alcohol  is  accomplished  in  appropriate  appa- 
ratus, consisting  chiefly  of  large  stills.,  some  capable  of  taking  a 
charge  of  60  gallons.  These  are  chiefly  made  of  copper,  and  con- 
sist of  the  body  and  head,  which  are  connected  with  a  furnace,  and 
the  worm,  which  is  inclosed  in  an  appropriate  refrigerating  tub. 
The  whiskey  being  turned  into  the  body,  and  the  apparatus  closed, 
heat  is  applied ;  the  vapor  formed,  passing  into  the  cooler,  is  con- 
densed and  runs  out  at  the  lower  end.  The  first  and  last  por- 
tions that  come  over  are  collected  separately  from  the  rest  as  of 
inferior  quality,  and  the  main  body  of  the  distillate  is  transferred 
to  barrels  which  have  been  charred  on  the  inside,  and  constitutes 
commercial  alcohol. 

This,  the  most  common  variety  in  this  country,  is  called  druggists' 
alcohol.  It  varies  with  the  care  used  in  its  preparation,  and  especi- 
ally with  the  heat  employed.  Sometimes,  by  urging  the  process 
too  rapidly  with  a  hot  fire,  the  alcohol  has  an  odor  of'fusel  oil,  and 
is  too  weak;  the  former  may  be  detected  by  its  odor,  which  reminds 
of  whiskey,  and  the  latter,  by  its  sp.  gr.,  which  exceeds  the  oflicinal 
standard  .835.  Sometimes  it  is  discolored,  from  deficient  charring 
of  the  cask  in  which  it  is  kept. 

Besides  this  quality,  the  conjmon  or  old  sort  of  deodorized  alcolwl 
is  made.  For  preparing  this,  the  whiskey  is  submitted  to  extensive 
fihration  through  long  tubes  containing  charcoal,  and  is  then  dis- 
tilled from  a  fresh  portion  of  charcoal,  which  is  placed  with  it  into 
the  body  of  the  still;  the  charcoal  is  suited  by  its  property,  noticed 
m  a  previous  chapter,  of  absorbing  odorous  and  coloring  matters, 
for  abstracting  the  fusel  oil,  and  lience  rendering  the  Avhiskey  free 
from  that  impurity,  while,  by  careful  distillation,  it  is  highly  recti- 
fied and  adapted  to  the  purposes  of  the  perfumer.    Another  quality 


368  FERMENTATION",  ALCOHOLS  AND  ETHERS. 

is  the  so-called  absolute  alcohol.  This  term  properly  applies  to  the 
anhydrous  article,  but  is  used  commercially  to  designate  the  strong- 
est kind  sent  out  by  the  manufacturers,  and  nearly  corresponding 
with  alcohol  fortius  of  the  Pharmacopoeia.  The  peculiarity  in  the 
preparation  of  this  is  the  moderate  heat  employed,  and  the  conse- 
quent very  slow  distillation.  It  usually  has  from  90  to  95  per 
cent,  of  alcohol,  and  is  very  useful  as  a  solvent  of  some  articles 
which  resist  the  ordinary  commercial  article.  Castor  oil  is  one  of 
tliese;  when  the  alcohol  is  in  small  proportion,  a  perfect  solution, 
will  not  result,  unless  the  so-called  absolute  alcohol  is  used. 

The  expansion  and  contraction  of  alcohol  by  changes  of  tempera- 
ture are  of  practical  importance  in  purchasing  it  and  in  measuring 
it  for  use  or  sale.  The  following  tables,  prepared,  as  the  result  of  ex- 
periment, by  E.  B.  Shuttleworth,  are  taken  from  the  Canadian 
Fharmaceiitical  Journal,  Feb.  1872. 

Table  exhibiting  the  volume  which  100  Gallons  of  Alcohol,  65  over 
X)roof,  at  60°,  will  have  ivhen  measured  at  dijferent  temperatures. 

Temperature.  Volume  of  Bpirit. 


Centigrade. 

Falirenheit, 

15.55 

60 

100. 

12.77 

55 

99.7 

10.00 

50 

99.4 

7.22 

45 

99.2 

4.44 

40 

98.8 

1.66 

35 

98.6 

—  1.11 

30 

98.3 

—  3.88 

25 

98.0 

—  6.66 

20 

97.6 

—  9.44 

15 

97.3 

—12.22 

10 

97.0 

—15.00 

5 

96.6 

—17.77 

0 

96.3 

—20.55 

—  5 

96.0 

—23.33 

-10 

95.7 

—26.11 

—15 

95.4 

—28.88 

—20 

92.2 

From  this  it  will  be  seen  that  in  falling  in  temperature  from 
-f  60  to  — 20,  or  80  degrees,  the  diminution  of  volume  is  0.048, 
making  the  average  contraction  for  each  degree  to  be  equal  to  .0006 
of  the  volume.  This  agrees  within  .00001  with  the  average  deduced 
from  a  table  of  Gay-Lussac,  which  gives  the  expansion  from  60°  F. 
to  the  boiling  point. 

Alwood's  patent,  which  has  now  expired,  required  the  rectificatioa 
of  druggists'  alcohol,  by  distilling  it  from  manganate  of  potassa, 
which  decomposes  the  fusel  oil,  and  renders  the  product  unexcep- 
tionable. 

The  chemical  tests  for  fusel  oil,  commonly  prescribed,  are:  Ist. 
A  weak  solution  of  nitrate  of  silver  (1  part  in  40  parts  of  water)  is 
added  to  the  alcohol,  in  the  proportion  of  25  minims  to  4  fluids 
ounces,  and  the  liquid  exposed  to  a  bright  light  for  twenty-four 
iiours.  If  any  fusel  oil  is  present,  a  black  precipitate  will  separate. 
This  being  separated  in  a  filter,  which  has  been  previously  washed 
with  diluted  nitric  acid,  and  again  exposed,  if  the  alcohol  is  reasona- 
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bly  pure  will  form  no  precipitate,  though  if  in  excess,  a  further 
separation  of  the  black  oxide  will  be  produced.  2d.  To  a  test-tube 
half  tilled  with  alcohol,  slowly  add  an  equal  bulk  of  sulphuric  acid; 
if  the  spirit  be  pure  it  will  reniuin  colorless,  otherwise  the  amount 
of  impurity  will  be  shown  by  the  depth  of  the  tint  produced. 

The  three  strengths  of  alcohol  officinal  in  the  U.  S.  Pharmacopoeia 
have  the  following  specific  gravities:  Alcohol  fortius,  sp.  gr.  .817; 
alcohol,  sp.gr.  .885;  alcohol  dilutum  (alcohol  mixed  with  an  equal 
bulk  of  water),  sp.  gr.  .941.  For  some  of  the  pharmaceutical  facts 
in  regard  to  alcohol  and  diluted  alcohol,  the  reader  is  referred  to 
the  chapter  on  Tinctures. 

^ther  et  JEihe?'  Fortior^  U.  S.  P.  {Suljyhuric  Ether.  Stronger  Ether.) 

Ether  is  prepared  by  mixing  stronger  alcohol  and  sulphuric  acid 
in  a  glass  retort  or  flask  adapted  to  a  suitable  condenser,  and  apply- 
ing heat  of  284°  F. ;  the  very  volatile  ether,  contaminated  with  a 
little  alcohol,  is  driven  over  at  a  low  temperature,  and  collected  in 
the  receiver.  This  is  the  case  as  long  as  the  requisite  proportions 
are  maintained;  but  vehen  the  acid  is  largely  in  excess,  which  soon 
comes  to  be  the  case  unless  a  continuous  supply  of  alcohol  is  kept 
up,  the  boiling  point  rises,  and  other  products  are  produced,  among 
which  is  ethereal  oil,  to  be  referred  to  again  as  one  of  the  consti- 
tuents of  Hoffmann's  anodyne. 

The  highly  volatile  and  inflammable  nature  of  ether  makes  its 
preparation  dangerous,  except  in  establishments  where  every  con- 
venience and  safeguard  is  provided.  The  direct  application  of  flame 
to  the  retort  or  flask  is  attended  with  great  danger,  and  in  the  event 
of  a  fracture  or  leakage  occurring  either  in  the  retort  or  receiver, 
the  proximity  of  fire  might  entail  the  most  disastrous  consequences. 
The  ether  of  commerce  is  made  exclusively  by  manufacturing 

I    chemists,  who  produce  it  on  a  large  scale  by  the  use  of  costly  leaden 
apparatus.    It  is  generally  pure  enough  for  most  of  the  uses  to  which 

I  it  is  applied,  though  not  for  inhalation.  Where  alcohol  is  an  im- 
purity, it  may  be  readily  separated  by  shaking  up  the  ether  with 
water,  allowing  the  mixed  water  and  alcohol  to  subside,  and  pour- 
ing oti"  the  ether;  it  will  now  be  what  is  called  in  commerce  washed 
ether,  or  hydrated  ether.  This  contains  a  small  percentage  of  water, 
and  is  the  kind  adapted  for  making  tannic  acid  from  galls. 
_  ^ther  fortior  of  the  Pharmacopma  is  placed  among  the  prepara- 
tions, and  directed  to  be  made  by  shaking  ether  with  an  equal  bulk 

I    of  water,  as  above,  decanting  it  and  agitating  it  with  finely  ])0w- 
derod  chloride  of  calcium  and  lime,  a  troyounce  of  each  to  three 
pint8,  allowing  it  to  stand  for  twenty-four  hours,  then  decanting 
the  ether  and  distilling  half  the  original  quantity,  refrigerating 
with  ice-cold  water. 
It  is  thus  described  in  the  Pharmacopoeia: — 
Stronger  ether  has  a  specific  gravity  not  exceeding  0.728.    It  is 
extremely  inflammable,  and  docs  not  redden  litmus.    Shaken  with 
an  equal  bulk  of  water,  it  loses  from  one-tenth  to  one-eighth  of  its 
24 
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volume.  It  boils  actively  in  a  test-tube,  balf  filk'J  with  it  and  in- 
closed iu  the  hand,  on  the  addition  of  small  pieces  of  glass.  Hull'  a 
fluidounce  of  the  liquid,  evaporated  from  a  porcelain  plate  by  causing 
it  to  flow  to  and  fro  over  the  surface,  yields  a  faintly  aromatic  odo° 
as  the  last  portions  pass  oft",  and  leaves  tbe  surface  without  taste 
or  smell,  but  covered  with  a  deposit  of  moisture. 

Ether  causes  intense  cold  by  evaporation ;  the  greatest  reduction 
of  temperature  yet  produced  is  from  its  admixture  with  solid  car- 
bonic acid.  The  great  volatility  of  ether,  the  highly  inflammable 
nature  and  high  specific  gravity  of  its  vapor,  Avhich  is  2.586,  com- 
bine to  make  it  a  most  dangerous  substance  to  handle,  or  even  to 
decant,  in  the  vicinity  of  flame.  It  should  be  kept  in  bottles  of 
not  exceeding  a  pound  capacity  in  cold  situations,  as  cellars  where 
fire  is  never  kindled,  and  should  always  be  decanted  by  daylight. 
Many  disastrous  accidents  have  happened  from  neglecting  this  pre- 
caution. 

Several  theories  have  been  advanced  to  explain  the  generation  of 
ether;  it  was  supposed  to  depend  on  the  afiinity  of  SO3  fovUfi; 
then  it  was  asserted  to  be  due  to  the  catalytic  force  of  HSO/,  Liebig 
believed  the  affinity  of  HSO^  for  C^IIjoO  and  the  decomposition  of 
the  resulting  sulphovinic  acid  to  be  the  cause ;  while  Rose  found  in 
the  basic  properties  of  H^O,  which  decomposes  the  compound  of 
IISO4,  and  ether,  the  true  explanation.  "Williamson,  guided  by  the 
composition  of  the  compound  ethers,  which  contain  the  radicals  of 
two  alcohols,  doubles  the  formula  and  regards  it  as  alcohol  (C2lIj,TI)0, 
in  which  H  is  replaced  by  GJI^,  thus  making  it  (C2lI„C2Hj)02. 
The  formation  of  ether  from  sulphovinic  acid  and  alcohol  is  ex- 
plained by  the  following  diagram: — 

C,H,HO  -f-  C,H5,HS0,  =  2CJ-l5,0-f-  H,SO, 

Alcohol        Sulphovinic  acid  =      Ether     -f  Sulphuric  acid. 

Oleum  ^thereum.    {Ethereal  Oil.    Heavy  Oil  of  Wine.) 

This  product  is  distilled  from  a  mixture  of  fifty-five  troyounces 
of  sulphuric  acid  with  two  pints  of  stronger  alcohol,  between  the 
temperatures  of  302°  and  315°,  until  the  liquid  ceases  to  come  over, 
or  until  a  black  froth  begins  to  arise  in  the  retort.  The  yellow 
etiiereal  distillate  collected  in  the  receiver  is  exposed  to  spontane- 
ous evaporation,  separated  from  the  watery  portion  on  a  filter, 
washed  with  water,  and  added  to  an  equal  bulk  of  ether.  This 
addition  is  made  to  prevent  decomposition,  which  is  apt  to  occur  if 
the  oil  of  wine  is  kept  in  its  pure  and  concentrated  condition.  As 
thus  distilled,  ethereal  oil  is  a  transparent,  nearly  colorless,  volatile 
liquid,  of  a  peculiar  aromatic  ethereal  odor,  and  a  sharp  bitter  taste. 
It  is  neutral  to  litmus  pajier  not  previously  moistened,  and  has  the 
specific  gravity  0.91. 

Ethereal  oil  is  rarely  met  with  in  commerce,  though  Dr.  Squibb 
prepares  it  for  sale  of  standard  purity.  Some  specimens  I  have  met 
with  were  sophistications.  It  is  only  used  in  the  preparation  ot 
Hottmann's  anodyne. 
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371 


Spiritus  JEtheris  Compositus,  U.  S.  P.    {Hoffmann's  Anodyne.) 

Take  of  Ether,  half  a  pint. 
Alcohol,  a  puit. 
Ethereal  oil,  six  fluidrachms. 

Mix  them. 

If  ill  possession  of  the  pure  ingredients,  this  preparation  is  readilj 
made;  the  proportion  of  the  ethereal  oil  has  been  doubled  in  con- 
sequence of  its  being  now  diluted  with  an  equal  bulk  of  ether. 

Hoffmann's  anodyne  is,  however,  rarely  made  by  the  officinal 
formula;  usually  it  is  prepared  by  a  process  which,  in  its  very 
nature,  is  certain  to  give  varying  results.  In  the  distillation  of 
ether,  as  already  stated,  the  resulting  liquor  is  liable  to  vary  accord- 
ing to  the  proportions  of  the  ingredients  in  the  retort.  If  the 
alcohol  be  in  due  proportion,  and  the  boiling  point  consequently 
low,  a  tolerably  p)ure  ether  will  pass  over;  but  when  the  acid  ingre- 
dieut  comes  to  be  in  large  excess,  sulphurous  acid,  water,  and 
ethereal  oil  will  come  over.  Now  it  is  usual  with  the  manufac- 
turers to  push  the  process  as  far  as  possible  in  the  first  instance, 
getting  a  product  which  contains  ether,  alcohol,  and  water,  con- 
taminated with  light  oil  of  wine  and  a  very  small  portion  of 
ethereal  oil.  This  is  rectified  by  a  second  distillation,  the  first 
portion  (as  long  as  it  comes  over  at  or  below  54°  Baume)  being 
reserved  as  rectified  ether.  The  less  volatile  products  are  now 
driven  over,  aud  are  found  to  consist  of  ether,  alcohol,  and  water, 
impregnated  with  the  oils  of  wine.  This  is  now  made  into  Hofi- 
mann's  anodyne  by  mixing  it  with  ether,  alcohol,  or  water,  as  may 
be  required  to  give  it  nearly  the  sensible  properties  of  a  standard 
specimen  kept  on  hand.  These  properties,  however,  furnish  a  very 
poor  criterion  of  quality  to  the  manufacturer  or  to  the  consumer; 
the  milkiness  occasioned  by  dilution  with  water  is  varied  by  the 
relative  proportions  of  alcohol  and  ether.  If  too  much  alcohol  is 
present,  this  milkiness  is  deficient.  If  too  much  ether,  the  opale- 
scence is  not  difi'used,  the  oil-globules  having  a  tendency  to  run 
together,  and  thus  varying  the  appearance.  Professor  Procter  an- 
alyzed five  specimens  of  Hoffmann's  anodyne,  four  from  leading 
chemical  manufacturers,  and  one  made  by  the  officinal  recipe. 
These  he  found  to  ditter  in  sensible  properties,  in  specific  gravity, 
and  in  composition.  While  the  U.  S.  P.  specimen  marked  .8151, 
one  of  the  others  had  a  sp.  gr.  .8925,  the  others  being  intermediate; 
one  of  the  manufactured  specimens  contained  very  little  ether,  be- 
nig  chiefly  alcohol  and  water;  another  contained  less  alcohol,  but 
more  ether;  a  third  had  less  water  than  the  others,  but  more  alco- 
hol than  one,  and  more  ether  than  the  other;  while  the  fourth 
ap[iroaclied  nearer  the  officinal  proportions,  though  neither  of  them 
contained  the  full  proportion  of  ether.  The  proportion  of  heavy  oil 
of  wine  was  not  ascertained,  as  there  is  no  known  practicable  method 
of  estimating  this.  It  was  proved,  however,  that  all  the  specimens 
but  that  by  the  officinal  rccii)e  were  deficient  in  this  important 
ingredient,  the  odor  of  which  is  quite  characteristic,  and  very  per- 
ceptible, in  genuine  Hoffmann's  anodyne. 
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According  to  the  officinal  standard,  Hoffmann's  anodyne  is  a 
colorless,  volatile,  inflammable  liquid,  having  an  aromatic,  ethereal 
odor,  and  a  burning,  slightly  sweetish  taste.  Its  specific  gravity  is 
0.815.  It  is  neutral  or  but  slightly  acid  to  litmus.  It  gives  only 
a  slight  cloudiness  with  chloride  of  barium  ;  but,  when  a  fluidounce 
of  it'^is  evajiorated  to  dryness  with  an  excess  of  this  test,  it  yields  a 
jireoipitate  of  sulphate  of  barium,  which,  when  washed  and  dried, 
weighs  six  and  a  quarter  grains.  When  a  few  drops  are  burned  on 
glass  or  porcelain,  there  is  no  visible  residue,  but  the  surface  will 
be  left  with  an  acid  taste  and  reaction.  A  pint  of  water,  by  the 
admixture  of  forty  drops,  is  rendered  slightly  opalescent. 

Notwithstanding  the  deficiencies  in  the  commercial  article,  this 
medicine  has  a  great  and  wide-s2:)read  reputation,  and  indeed  there 
is  no  medicine  of  its  class  so  much  used;  it  is  prescribed  for  internal 
use  almost  to  the  exclusion  of  ether,  being  adapted  to  admixture 
with  aqueous  solutions. 

Some  of  its  favorite  combinations  will  be  found  under  the  head 
of  Extemporaneous  Pharmacy.    Its  dose  is  from  20  drops  to  f5j. 

Spiritus  JEthereus. 

This  is  the  name  for  the  German  Hofl'mann's  anodyne,  which  is 
simply  a  solution  of  one  part  (by  weight)  of  ether  in  two  parts  of 
alcohol.  It  is  used  for  the  same  purposes  and  in  the  same  dose  as 
the  article  officinal  with  us. 

Spiritus  Mtheris  Nitrosi,  U.  S.  P.    {Sp)t.  jEtheris  Nitrici,  Ph.  1850. 

Sweet  Spirit  of  Nitre.) 

Take  of  Mtric  acid,  four  troyounces  and  a  half. 
Stronger  alcohol,  seven  pints. 
Sulphuric  acid,  three  troyounces  and  a  half. 
Copiier,  two  troyounces. 

Add  the  sulphuric  acid  gradually  to  twenty  fluidounces  of  the 
stronger  alcohol;  when  the  mixture  has  become  cool,  put  it  into  a 
glass  retort  connected  with  a  Liebig's  condenser,  and  add  the  copper 
and  four  troyounces  of  nitric  acid.  Then  cautiously  apply  heat, 
and  distil  thirteen  fluidounces  at  a  temperature  not  exceeding  180°. 
Eemove  the  heat,  let  the  contents  of  the  retort  cool  to  90°,  add  the 
remainder  of  the  nitric  acid,  and  distil  two  fluidounces  as  before. 
Mix  the  distillate  with  the  remainder  of  the  alcohol,  and  transfer 
the  mixture  immediately  to  half-pint  bottles,  which  must  be  well 
stopped  and  protected  from  the  light.    {U.  S.  P.) 

This  process,  which  has  been  adopted  from  the  British  Pharma- 
copoeia, was  suggested  by  Prof.  Redwood  of  London,  and  has  been 
found  to  give  a  satisfactory  result;  the  design  in  using  copper  and 
sulphuric  acid  is  to  reduce  the  nitric  to  nitrous  acid  by  the  copper 
with  which  the  sulphuric  acid  unites  and  leaves  the  nitrous  acid 
free  to  convert  the  alcohol  into  nitrous  ether,  which  distils  over 
and  is  afterwards  dissolved  in  the  alcohol. 

Much  of  the  sweet  spirit  of  nitre  is  of  very  deficient  strengtn  as 
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regards  its  ethereal  ing-redient,  being  mixed  with  water  and  alcohol 
to'^suit  the  price  charged.  It  is  said  that  the  term  qrlrit.  nilri  dulc. 
is  applied  by  some  of  the  wholesale  dealers  to  the  weak  article,  and 
spirit,  cether.  nit.  to  the  strong.  If  skilfully  adulterated,  its  specific 
gravity  would  be  preserved  at  about  the  normal  standard,  but  to 
an  experienced  observer  it  would  be  deficient  in  the  proper  odor, 
and  the  sweet  and  rather  pleasant  taste.  In  view  of  its  use  as  a 
mild  diaphoretic  and  sedative,  esi:)ecially  for  children,  its  admixture 
with  alcohol  is  highly  injurious  and  criminal. 

According  to  the  Pharmacopoeia,  spirit  of  nitrous  ether  is  a  vola- 
tile, inflammable  liquid,  of  a  pale-yellow  color  inclining  slightly  to 
green,  having  a  fragrant,  ethereal  odor,  free  from  pungency,  and  a 
sharp,  burning  taste. 

It  slightly  reddens  litmus,  but  does  not  cause  eflfervescence  when 
a  crystal  of  bicarbonate  of  potassium  is  dropped  into  it.  When 
mixed  with  half  its  volume  of  oflicinal  solution  of  potassa,  previously 
diluted  with  an  equal  measure  of  distilled  water,  it  assumes  a  yellow 
color,  which  slightly  deepens,  without  becoming  brown,  in  twelve 
hours.  A  portion  of  the  spirit  in  a  test-tube  half-filled  with  it, 
plunged  into  water  heated  to  145°,  and  held  there  until  it  has 
acquired  that  temperature,  will  boil  distinctly  on  the  addition  of 
a  few  small  pieces  of  glass. 

Spirit  of  nitrous  ether  has  the  specific  gravity  0.837,  and  contains 
from  four  and  three-tenths  to  five  per  cent,  of  its  peculiar  ether. 
It  should  not  be  long  kept,  as  it  becomes  strongly  acid  by  age. 

The  strength  of  this  spirit  may  be  ascertained  by  putting  a  small 
quantity  in  a  test-tube,  mixing  with  it  double  its  bulk  of  a  satu- 
rated solution  of  chloride  of  calcium,  and  shaking  together.  If  one 
per  cent,  of  the  ether  rises  to  the  surface,  it  will  be  evidence  that 
it  contained  five  per  cent.,  as  but  one-fifth  of  the  ether  is  set  free, 
by  this  experiment. 

The  late  eminent  Prof.  Hare  recommended  the  careful  prepara- 
tion of  nitrous  ether  by  the  manufacturing  chemist,  and  the  ad- 
mixture of  this  by  the  dispensing  pharmacist,  as  follows: —  ' 

Nitrous  ether,  8  parts;  acetic  ether,  2  parts;  alcohol,  90  parts. 
The  changeable  nature  of  the  nitrous  ether  seems  an  objection  to 
this  otherwise  desirable  process. 

A  process  for  the  preparation  of  this  important  remedy  on  a  scale 
adapted  to  ordinary  pharmacists  is  given  in  the  Ayner.  Journal  of 
PhaiT/iacy,  vol.  xxviii.  p.  289. 

Uses. — Spirit  of  nitrous  ether  is  very  extensively  used  as  a  mild 
refrigerant  and  diaphoretic;  in  febrile  complaints,  it  is  much  com- 
bined with  antimonial  wine,  citrate  of  potassium,  etc.;  as  a  diuretic 
it  is  used  in  connection  witli  the  preparations  of  digitalis  and  squill. 

Its  dose  is  from  ten  drops  for  a  child,  to  two  fluidrachms  for  an 
adult. 
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Methylic  Alcohol  and  Dirivatives. 


Name. 


Methylic  alcohol. 
Wood  spirit. 


CIT3HO 


Bichloride  of  methyl 


CHjCl, 


Formic  ncid  Fo 

Formic  ether.  For 
mo-ethvUc  ether 

H,c,o,b,c,ii5 

Chloroform.  Ter- 
chloride  of  formyl 
CHCL 


Chloral  hvdrate 
CjHCl^O.HjO 


Iodoform.  Teriodide 
of  formyl 
CHL  . 


Bromoforra.  Terbro- 
mide  of  formyl 
CHBr, 


Source. 


Among  the  products  of 
dry  distillation  of  wood. 

From  gaseous  chloride  of 
methyl  and  chlorine  ex- 
posed to  sunlight. 

In  ants ;  by  distillinpr  1 
p.  starch,  4  p.  Mu02, 
and  4  p.  water. 

By  distilling  8  parts  dry 

NaO,Fo,  7  alcohol,  and 
11  p.  E^SO^. 
By  distilling  methylic  or 
cthylic  alcohol  with 
chloride  of  calcium. 


By  passing  dry  chlorine 
gas  through  anhydrous 
alcohol  so  long  as  it  is 
absorbed. 


By  dissolving  5  p.  KO 
CO2  and  6  p.  I,  in  12 
p.  water,  and  heating 
with  6  p.  alcohol  until 
decolorized. 
By  a(ition  of  bromine  on  a 
solution  of  potassa  in 
wood  spirit. 


Description,  etc. 


Resembles  common  alcohol  in  most  phy- 
sical properties;  sp.  gr.  .79;  boiling 
point  14-iO. 

Colorless  liquid;  odor  like  chloroform; 
sp.  gr.  1.344;  boiling  point  1420. 

Colorless  liquid  ;  odor  penetr.nting  acid  ; 
caustic ;  reduces  the  oxides  of  the 
noble  metals. 

Colorless  aromatic  liquid  ;  sp.  gr.  .945  ; 
boiling  point  130O;  pretty  soluble  in 
water,  readily  in  alcohol  and  ether. 

Colorless  volatile  liquid;  odor  and  taste 
ethereal  sweet;  sp.gr.  1.50;  boiling 
point  1440;  the  vapors  not  inflamma- 
ble; bums  with  a  wick;  not  acted  on 
by  HjSO^;  boiling  KO  decomposes  it 
into  KO,Fo  and  KCl. 

It  is  a  white  crystalline  solid,  unacted  on 
by  H.^SO^,  but  decomposed  by  alkalies: 
fuses  at  1000,8,  boils  at  2390  ;  soluble 
in  alcohol,  water,  ether,  and  oils.  Its 
aqueous  solution  should  be  neutral. 

Lemon  yellow  crystals;  odor  saiFron-like ; 
taste  sweetish  aromatic  ;  insoluble  in 
water,  soluble  in  alcohol  and  ether ; 
volatile. 

Colorless  liquid  ;  boiling  at  1500-1520; 
congeals  at  30;  sp.  gr.  2.9. 


Medicinal  Preparations  of  the  Group  of  Methyl. 


Spiritus  formicoE. 


Chloroform  um. 

(As  above.) 
Spiritus  chloroform!, 
nionly  chloric  ether. 
lodoformum. 

(As  above.) 


com- 


Distil  two  parts  from  one  part  ants,  two  parts  alcohol, 
and  one  part  water.  Its  activity  depends  chiefly  on 
the  formic  acid;  now  little  used,  in  rheumatism,  gout, 
neuralgia,  etc.,  externally  as  a  rubefacient.  Dose,  gtt. 
40-60. 

Used  internally  and  externally  ;  as  an  aniesthetic  in 
quantities  of  fgj-iij.     Dose,  gtt.  10  to  CO. 

Alcoholic  solution  of  chloroform,  adapted  to  dilution. 
Dose,  fgj. 

Antiseptic  and  antimiasmatic ;  produces  the  effects  of 
iodine  without  irritation ;  used  for  inhalation  in  lung 
diseases,  and  externally  in  suppositories  and  oint- 
ments.   Dose,  gr.  1-7. 


Chloroformum  Venale  et  Chloroformum  Purificatum,  U.  S.  P.  {Com- 
mercial Chloroform  and  Purified  Chloroform.) 

Of  these  products,  the  first  named  is  placed  in  the  list  of  the 
Pharma.copoeia  among  the  products  derived  from  the  manufacturing 
chemist,  while  the  last  is  a  preparation  for  which  a  formula  is  given. 

The  process  for  making  chloroform  consists  in  distilling  alcohol 
from  chlorinated  lime ;  it  is  practised  on  a  large  scale  by  many 
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chemists,  both  in  this  country  and  Europe.  In  England,  methylated 
spirit  is  resorted  to  for  preparing  it,  on  account  of  the  high  price 
of  alcohol;  if  properly  prepared  and  purified,  this  is  identical  with 
that  from  alcohol.  On  the  manufacture  of  chloroform,  see  M.  Pe- 
tattakofer  and  B.  Hirsch,  Amer.  Journ.  Ph.,  1861,  p.  421,  and  1862, 

Commercial  chlor'oform  is  a  colorless  liquid,  sp.  gr.  1,45  to  1.49  ;  it 
is  contaminated  with  some  impurities,  the  results  of  the  process, 
but  is  cheaper  than  the  purified  product,  and  equally  well  adapted 
to  use  as  a  solvent  in  the  prepai'ation  .of  liniments,  solution  of  gutta 
pereha,  etc.  The  Pharmacopceia  test  for  the  commercial  variety  is 
as  follows : — 

Shaken  with  an  equal  volume  of  officinal  sulphuric  acid  in  a 
bottle  closed  with  a  glass  stopj^er,  it  forms  a  mixture,  which  sepa- 
rates by  rest  into  two  layers;  the  upper  one  colorless,  and  the  lower, 
consisting  of  the  acid,  of  a  brownish  hue,  which,  after  the  lapse  of 
twenty-four  hours,  becomes  darker,  but  never  quite  black. 

Chloroform  Purificatum.    (Purified  Chloroform.) 

Take  of  Commercial  chloroform,  one  hundred  troj'^ounces. 
Sulphuric  acid,  twenty  troyounces. 
Stronger  alcohol,  twelve  troyounces. 
Carbonate  of  sodium,  five  troyounces. 
Lime,  in  coarse  powder,  half  a  troyounce. 
Water,  ten  tluidounces. 

Add  the  acid  to  the  chloroform,  and  shake  them  together,  occa- 
sionally, during  twenty-four  hours.  Separate  the  lighter  liquid 
(chloroform),  and  add  it  to  the  carbonate  of  sodium,  previously 
dissolved  in  the  water;  agitate  the  mixture  thoroughly  for  half  an 
hour,  and  set  it  aside;  then  separate  the  chloroform  from  the  super- 
natant layer  and  mix  it  with  the  alcohol.  When  the  mixture  has 
separated  into  two  transparent  layers,  transfer  the  chloroform  into 
a  dry  retort,  add  the  lime,  and  distil,  by  means  of  a  water-bath,  into 
a  well  cooled  receiver,  taking  care  that  the  temperature  in  the  retort 
does  not  rise  above  153°,  until  one  troyounce  of  residue  is  left; 
keep  the  distilled  liquid  in  well-stopped  bottles. 

A  colorless,  volatile  liquid,  not  inflammable,  of  a  bland  ethereal 
odor,  and  hot,  aromatic,  saccharine  taste.  Its  specific  gravity  is 
1.480.  It  boils  at  142°.  It  is  slightly  soluble  in  water,  and  freely 
so  in  alcohol  and  in  ether.  "When  mixed  with  an  equal  volume  of 
ofiicinal  sul})huric  acid  in  a  bottle  closed  by  a  glass  stopper,  and 
allowed  to  remain  in  contact  for  twenty-four  hours,  no  color  is  im- 
parted to  either.  "When  one  fluidrachm  is  evaporated  spontaneously 
with  one  drop  of  a  neutral  aqueous  solution  of  litmus,  the  color  of 
the  latter  is  not  reddened.  The  result  of  the  test  is  the  same,  if 
the  chloroform,  contained  in  a  white  glass  bottle,  has  been  pre- 
viously exposed  to  sunlight  for  ten  hours. 

The  following  additional  facts  may  be  useful  in  examining  speci-  ^ 
niens  found  in  conmierco: — 

Chloroform  is  liable  to  undergo  decomposition  by  age,  shown  by 
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the  evolution  of  chlorine  gas;  in  order  to  preserve  it  from  this 
deteriorutiou  when  commenced,  the  addition  of  eight  drops  of  alco- 
hol to  each  fluidounoe  is  recommended.  Alcohol  is,  however,  a 
common  adulteration  of  chloroform,  and  may  be  detected  as  fol- 
lows: Potassium  does  not  decompose  pure  chloroform,  the  surface 
of  the  metal  being  only  covered  with  small  gas  bubbles;  if  much 
alcohol  he  present,  the  entire  mixture  becomes  quite  colored,  attended 
with  the  liberation  of  acid  fumes.  Chloroform,  on  being  shaken 
with  the  nearly  pure  orange-color6d  mixture  of  bichromate  of  potas- 
sium, sulphuric  acid,  and  water,  and  allowed  to  remain  quietly  for 
a  time,  assumes  a  light-green  color;  if  5  per  cent,  of  alcohol  is 
present  the  mixture  separates  into  two  sharply-divided  layers,  the 
lowest  having  a  green  color.  The  same  occurs  when  ether  is  pres- 
ent. If  water  is  present,  potassium  immersed  in  it  will  be  rapidly 
oxidized. 

The  chief  impurities,  however,  are  products  of  the  reaction, 
which,  in  properly  rectified  chloroform,  or  chloroform  made  from 
pure  alcohol,  are  never  present ;  these  subtle  carbohydrogen  com- 
pounds are  sometimes  perceptible  as  oily-looking  globules,  floating 
through  the  liquid,  and  are  always  shown  by  the  color  imparted 
by  admixture  with  sulphuric  acids  as  above. 

Hager  announces  the  following  conclusions  from  his  experiments 
on  chloroform:  1st.  Chloroform  does  not  decompose  by  action  of 
solar  rays  only.  2d.  Rapid  decomposition  takes  place  under  the 
combined  action  of  air  and  solar  rays;  and  hydrochloric  acid,  car- 
bonylchloride,  formic,  and  traces  of  oxalic  result,  and  in  some 
cases  free  chlorine.  3d.  If  the  air  has  access  to  chloroform  even 
in  the  dark,  decomposition  ensues.  4th.  An  admixture  of  from 
.75  to  1  per  cent,  of  alcohol  suflices  to  preserve  it  and  prevent 
decomposition.  5th.  Commercial  chloroform  contains,  besides  chlo- 
roform, other  chlorinated  compounds,  which  are  separated  with 
difliculty.  (For  further  remarks,  see  Proc.  Amer.  Ph.  Assoc.  for  1870, 
243,  244.) 

Chloroform  was  first  prepared,  under  the  name  of  "Chloric 
Ether,"  in  1831,  by  Samuel  Guthrie,  of  Sackett's  Harbor,  i^ew  York. 
A  medicine  of  American  origin,  it  has  become  known  and  exten- 
sively used  in  all  parts  of  the  civilized  w^orld. 

One  of  the  chief  uses  of  chloroform  in  medicine,  as  first  an- 
nounced by  Prof.  Simpson,  of  Edinburgh,  is  for  the  purpose  of  pro- 
ducing an  anaesthetic  or  benumbing  effect  during  surgical  opera- 
tions and  parturition.  This  ettect  is  produced  by  the  inhalation  of 
its  vapor,  which  appears  to  be  absorbed  by  the  blood,  and,  by  act- 
ing on  the  nervous  centres,  to  suspend  their  functions.  One  of  the 
chief  causes  of  the  fatal  effects  of  chloroform  given  by  inhalation 
has  been  its  occasional  imperfect  quality,  as  found  in  commerce. 
Though  the  increase  of  its  use  of  latter  years  is  well  known,  the 
number  of  deaths  reported  has  been  greatly  diminished,  and  the 
explanation  is  undoubtedly  found  in  the  improved  quality  of  the 
article  of  commerce,  as  well  as  in  the  greater  care  and  judgment 
with  which  it  is  now  administered.    The  quantity  necessary  to  be 
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inhaled  varies  in  different  individuals,  though  perhaps  the  most 
usual  dose  by  the  lungs  is  of  chloroform  f5j  to  f5iij — of  ether  f gss 
to  fsij.  It  is  also  given  by  the  stomach.  Dose,  20  to  60  drops; 
and  used  externally  in  anodyne  liniments. 

It  is  recommended  as  a  remedy  against  sea-sickness;  in  doses  of 
from  five  to  ten  drops,  given  in  a  little  syru[)  or  cognac,  it  alleviates 
the  nausea  and  resuscitates  the  patient  from  his  extreme  prostration. 
I  have  tried  this,  as  I  confidently  believe,  with  advantage,  though 
not  with  complete  relief. 

It  is  a  powerful  solvent  of  camphor,  caoutchouc,  gutta-percha, 
wax,  resins,  iodine,  and  of  the  vegetable  alkalies  and  neutral  crys- 
talline principles  generally.  Its  property  of  dissolving  camphor  in 
so  lai'ge  proportion  adapts  it  as  a  vehicle  for  that  medicine,  espe- 
cially for  topical  applications, 

Spiritus  Chloroformi,  TJ.  S.  P.    {''Chloric  Ether") 

Take  of  Purified  chloroform,  a  troyounce. 

Diluted  alcohol,  twelve  fiuidounces. 

Dissolve  the  chloroform  in  the  stronger  alcohol. 

This  is  a  new  officinal,  of  utility  to  the  i:)hysician  as  a  substitute 
for  chloroform  itself,  in  cases  where  it  is  to  be  used  by  the  stomach. 
The  proportions  are  adjusted  to  prevent  ready  separation  of  the 
ingredients  on  admixture  with  ordinary  tinctures  and  aqueous 
mixtures,  it  may  be  given  in  doses  of  a  fluidrachm  or  two  in 
cases  of  flatulence,  colic,  etc.,  and  is  a  useful  addition  to  various 
anodyne  combinations. 

Liquor  Gutta-perchce,  U.  S.  P.    {Solution  of  Gutta-percha.) 

Take  of  Gutta-percha,  in  thin  slices,  a  troyounce  and  a  half. 
Purified  chloroform,  seventeen  troyounces. 
Carbonate  of  lead,  in  fine  powder,  two  troyounces. 

To  twelve  troyounces  of  the  chloroform,  contained  in  a  bottle, 
add  the  gutta-percha,  and  shake  occasionally  until  it  is  dissolved. 
Then  add  the  carbonate  of  lead,  previously  mixed  with  the  re- 
mainder of  the  chloroform,  and,  having  several  times  shaken  the 
whole  together  at  intervals  of  half  an  "hour,  set  the  mixtux-e  aside, 
and  let  it  stand  for  ten  days,  or  until  the  insoluble  matter  has  sub- 
sided, and  the  solution  become  limpid,  and  either  colorless  or  of  a 
pale  straw-color.  Lastly,  decant  the  liquid,  and  keep  it  in  a  well- 
stopped  bottle.  In  practice  it  has  been  found  much  easier  to  add 
three  times  as  much  chloroform  to  the  gutta-percha,  and,  having 
marked  on  a  retort  the  measure  which  tlie  resulting  preparation 
should  make  from  the  solution  when  filtered  through  paper  into 
the  retort,  draw  off  sufficient  chloroform  to  leave  the  required 
amount  of  solution  in  the  retort. 

This  new  officinal  preparation  is  placed  in  the  Pharma.coprcia 
under  the  head  of  Liquores.  Like  collodion,  it  is  designed  to  be 
supplied  to  cuts  or  abrasions,  on  evaporation  leaving  a  film  which 
protects  the  part  to  which  it  is  applied,  preventiug  the  drying 
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action  of  the  atmosphere,  and  promoting  the  healing  process.  The 
carbonate  of  lead  is  used  to  precipitate  the  coloring  matter  of  the 
gutta-percha,  so  that  the  solution  is  transparent  and  of  a  liglit  straw- 
color.  It  may  be  dispensed  in  vials  connected  with  a  camel-hair 
pencil  secured  to  the  cork,  as  described  under  the  head  of  Collodion. 

Chloral,  U.  S.  P. 

This  is  a  new  officinal  in  the  list  of  the  Pharmacopeia,  1870,  and, 
although  discovered  in  1832,  was  not  introduced  into  medical  prac- 
tice till  Dr.  Leibreich,  of  Berlin,  in  1869,  called  the  attention  of 
the  medical  profession  to  its  powers  as  a  hypnotic. 

The  reactions  which  result  in  the  formation  of  chloral  are  thought 
to  be  as  follows:  Aldehyd  and  hydrochloric  acid  are  first  formed  ; 
and  these,  with  some  of  the  alcohol,  yield  monochlorinated  ether, 

C  H  CI  I  ^'  "^^^^^      further- additions  of  chlorine  gives  tetrachlo- 

/  "  C  H  ] 

rinated  ether.,  q  Ijq]   >•  Oj,  and.  this  with  water  furnishes  chloral, 

some  alcohol,  and  some  hydrochloric  acid.  The  action  of  chloral 
hydrate  generally  is  supposed  to  depend  upon  its  decomposition  by 
contact  with  the  alkalies  in  the  system,  developing  chloroform  in 
its  purity  and  in  a  manner  peculiarly  adapted  for  its  best  medical 
effect.  The  dose  is  from  ten  to  fifty  grains;  the  medicine  is  given 
in  solution,  Avith  a  little  syrup  added  at  the  time  of  taking  it.  (For 
interesting  papers  on  this  subject  see  Proc.  Amer.  Phar.  Assoc.,  vol. 
xix.  245,  643.) 

Iodoform,  U.  S.  P. 

This  preparation  has  heen  made  officinal  in  the  last  edition  of  the 
Pharmacopoeia.  It  may  be  made  by  mixing  two  parts  of  carbonate 
of  potassium,  two  of  iodine,  one  of  alcohol,  and  five  of  Avater,  heat- 
ing till  colorless,  and  then  pouring  off"  into  a  suitable  vessel  to 
deposit;  it  is  then  thoroughly  washed  and  dried.  It  is  in  lemon- 
yellow  plates,  of  a  peculiar  and  very  persistent  odor;  it  is  sparingly 
soluble  in  water,  more  so  in  alcohol,  ether,  and  oils. 

It  has  been  recommended  in  those  cases  where  iodine  is  indicated, 
but  is  free  from  the  irritating  action  that  characterizes  the  iodine 
salts;  the  usual  dose  is  from  one  to  three  grains  three  times  a  day, 
given  in  pilular  forms. 

Bromal  Hydrate. 

A  series  of  trials  of  bromoform  were  made  in  the  Berlin  Patho- 
logical Institute  under  the  direction  of  Leibreich;  according  to  the 
observations  bromal  hydrate  undergoes  the  same  change  that  chloral 
does,  hromoform  being  formed  by  the  action  of  the  alkalies  in  the 
blood;  the  method  adopted  Avas  to  give  fourteen  grains  soda  biscuit 
in  the  morning  and  mid-day,  and" at  night  two  to  six  grains  of 
bromal  hydrate. 
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Bromoform. 

Dr.  Robertson  lias  used  this  reniedj^  and  found  the  eiFects  similar 
to  those  produced  by  chloroform;  the  dose  is  not  stated. 


Derivatives  of  Butylic  Alcohol. 


Name. 

Source. 

Description,  etc. 

Butjlic  alcohol 
C4II9HO 

Butyric  acid,  But 
ButjTic  ether 

In  the  fusel  oil  of  alcohol 
from  beet  molasses. 

By  fermenting  milk  sugar 
■with  old  cheese  at  85° 
and  adding  CaCOg. 

From  2  p.  But,  2  p.  alcohol 
and  1  p.  IljSO^at  175°; 
or  by  distilling  CaO, 

But,  H^SO^,  and  alco- 
hol. 

Colorless  liquid ;   odor  more  pleasant 
than  fusel  oil;  soluble  in  10  parts 

vyater  ;  with  fusing  KO  yields  But. 

Colorless  liquid  ;  odor  of  rancid  butter  ; 
sp.  gr.  .96  ;  boiling  point  328°;  solu- 
ble in  water,  alcohol,  and  ether. 

Colorless  liquid  ;  odor  of  pineapples  ; 
Bp.  gr.  .904  ;  boiling  point  239°  ;  solu- 
ble in  alcohol  and  ether  in  all  propor- 
tions, little  iu  water. 

Derivatives  of  Amylic  Alcohol. 

Name. 

Source. 

Description,  etc. 

Amylic  alcohol,  fusel 
oil  C,Hj5,0 

Kitrite  of  amyl 
C5HUNO, 

Valerianic  acid,  Val 
CsHjO.OH 

Amylo-valerianic 
ether  Q,\1,,C,1A,0, 

Amylo-acetic  ether 

Formed  by  the  fermenta- 
tion of   potatoes  and 
grain  ;     contained  in 
whiskey. 

In  valerian  ;  by  distilling 
10  p.  K2CrO,,Cr03,  15 
p.  HjSO^,  and  2  p.  fusel 
oil. 

The  oil  floating  on  the 
distillate  iu  preparing 

By  distilling  2  p.  KAc",  1 
p.  IIjSO^,  and  1  p.  fusel 
oil,  and  rectifying  over 
lime. 

Colorless  liquid  ;  odor  penetrating,  ex- 
citing to  coughing;  taste  burning; 
sp.  gr.  .818  ;  boiling  point  270°;  crys- 
tallizes at  — 4°  F.  ;  inflammable; 
soluble  in  alcohol  and  ether  in  all  pro- 
portions, little  in  water. 

Yellowish  ]iqui<l  ;  sp.  gr.  .877 ;  boiling 
at  96°  C.  ;  spicy  odor,  fruity  taste; 
soluble  in  alcohol  and  ether ;  insoluble 
in  water. 

Colorless  oily  liquid  ;  odor  of  valerian 
and  old  cheese;  taste  burning  acid; 
sp.  gr.  .937;  boiling  point  347°;  in- 
flammable ;  soluble  in  30  p.  water,  in 
all  proportions  in  alcohol  and  ether; 
dissolves  camphor  and  some  resins. 

Colorless  oily  liquid  ;  odor  of  apples; 
sp.  gr.  .88  ;  boiling  point  370°. 

Colorless  liquid  ;  odor  of  pears;  pp.  gr. 
.857;  boiling  point  272°  ;  decomposed 
by  KO. 

But]/ric  Acid.    But  =  IlCJIyOj. 

As  obtained  by  the  saponification  of  butter,  some  difficulties  are 
presented  in  freeing  it  of  ca[)rylic,caprinic,  and  vaccinic  acids;  it  is 
therefoi'c  best  to  prepare  it  artificially  by  butyric  fermentation,  for 
which  i)urpose  100  parts  of  starch  sugar  or  cane  or  milk  sugar  are 
dissolved  in  water,  and  set  aside  in  a  warm  place,  with  10  parts  of 
old  cheese;  or  a  mixture  of  100  parts  of  sugar,  150  parts  milk,  and 
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50  parts  of  powdered  chalk,  is  allowed  to  ferment  in  a  warm 
place ;  if  diluted  with  water,  fermentation  takes  place  readily. 
After  the  cessation  of  the  evolution  of  gas,  the  liquid,  on  evapora- 
tion, furnishes  butyrate  of  calcium,  10  parts  of  which  are  to  be  dis- 
solved in  40  parts  of  water,  and  distilled  with  3  or  4  parts  of  muri- 
atic acid;  from  the  distillate  the  acid  is  separated  by  saturating  it 
with  chloride  of  calcium,  the  oily  liquid  is  rectified,  and  that  j^ortion 
coming  over  at  327°  is  preserved  as  pure  concentrated  butyric  acid. 

Alcohol  Amylicum,  U.  S.  P.    {Fusel  Oil  =  C,H„HO.) 

To  obtain  this  in  a  state  of  purity  from  the  ordinary  grain  fusel 
oil,  which  may  be  obtained  at  distilleries,  the  crude  fusel  oil  is 
agitated  with  an  equal  bulk  of  solution  of  table  salt,  the  water 
removed  and  the  oil  distilled  with  about  its  own  weight  of  water; 
the  potato  fusel  oil  distils  with  the  vapors  of  water,  and  the  receiver 
contains  water  holding  the  last  traces  of  alcohol  in  solution,  upon 
which  the  amylic  alcohol  floats. 

An  oily,  nearly  colorless  liquid,  having  a  strong,  ofi'ensive  odor, 
and  acrid,  burning  taste.  Its  specific  gravity  is  0.818,  and  its  boil- 
ing point  between  268°  and  272°.  It  is  sparingly  soluble  in  water, 
but  unites  in  all  proportions  with  alcohol  and  ether.  It  does  not 
take  fire  by  contact  with  flame,  and,  when  dropped  on  paper,  does 
not  leave  a  permanent  greasy  stain. 

The  inhalation  of  its  vapor  and  its  internal  administration  are 
poisonous,  producing  coughing,  nausea,  vomiting,  vertigo,  fainting, 
prostration  of  the  lower  extremities,  convulsions,  asphyxia,  and 
death.  Ammonia  has  been  recommended  to  counteract  these  de- 
leterious eftects. 

It  is  not  used  in  medicine,  except  rarely  as  an  external  irritant  in 
rheumatic  and  other  painful  aftections,  but  has  attained  considera- 
ble importance  in  the  arts,  chiefly  for  the  artificial  production  of 
perfumes  and  fruit  essences,  and  for  the  preparation  of  valerianic 
acid  by  the  use  of  oxidizing  agents. 

Nitrite  of  Amyl. 

Wiiv'iiQ  of  amyl  is  made,  according  to  Prof.  Maisch's  process,  by 
mixing  in  a  capacious  retort  an  equal  bulk  of  amylic  alcohol, 
purified,  and  nitric  acid,  applying  a  moderate  and  gradually  in- 
creasing heat  until  the  mixture  approaches  the  boiling  point,  when 
the  fire  is  removed  and  the  reaction  allowed  to  proceed;  this  sub- 
stance has  been  tried  as  an  anaesthetic,  and  is  very  powerful  in  its 
action;  it  stimulates  the  heart  more  powerfully  than  any  other 
remedy. 

Artificial  Fruit  Essences. 

The  artificial  fruit  essences  now  so  largely  employed  for  making 
artificial  fruit  syrups,  and  as  flavors  for  culinary  purposes  and  con- 
fectionery, belong  to  this  class  of  ethers;  they  are  solutions  of  com- 
pounds of  organic  acids  with  ordinary  ether  and  amylic  ether,  m 
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deoclorized  alcohol.  But  little  practical  information  has  been  pub- 
lished with  reference  to  their  preparation,  the  manufacturers  keep- 
ino-  their  processes  secret,  in  consequence  of  which  the  quality  of 
the  essences,  as  they  occur  in  commerce,  varies  exceedingly. 

The  following  processes  for  some  of  the  most  prominent  of  these 
essences,  in  connection  with  the  foregoing  syllabi,  will  be  found  to 
facilitate  their  preparation,  which,  to  be  successful,  must  be  con- 
ducted with  care  and  with  close  attention  to  the  results  of  expe- 
rience. 

Jargonelle  'pear  essence  is  an  alcoholic  solution  of  amylo-acetic 
ether,  as  given  in  the  syllabus,  in  proportions  indicated,  by  conve- 
nience. 

Bergamot  pear  essence  is  a  solution  of  five  parts  of  amylo-acetic 
ether,  one  and  a  half  parts  of  acetic  ether,  in  from  100  to  120  parts 
of  alcohol. 

Apple  o«7tconsists  of  an  alcoholic  solution  of  one  part  of  amylo- 
valerianic  ether  dissolved  in  six  or  eight  parts  of  alcohol. 

Pineapple  essence  consists  of  one  part  of  butyric  ether  dissolved 
in  eight  or  ten  parts  of  alcohol ;  or  the  potassa  soap  of  butter  is  dis- 
solved in  alcohol,  and  this  solution  distilled  with  an  excess  of  sul- 
phuric acid.  Prepared  by  the  latter  process,  the  odor  is  somewhat 
modified  by  the  presence  of  capi'onic,  caprylic,  and  caprinic  ethers. 

Banana  essence  consists  of  a  mixture  of  amylo-acetic  ether,  and 
some  butyric  ether  dissolved  in  alcohol.  A  more  jjerfect  imitation 
is  that  made  with  acetate  of  amyl  alone. 

Essence  of  raspberries  is  usually  made  by  mixing  acetic  ether  with 
an  alcoholic  essence  of  orris  root. 

Quince  Essence. — In  making  this  essence  pelargonie  acid  has  to  be 
prepared  as  a  first  step.  This  acid  is  contained  in  the  oil  of  Pelar- 
gonium roseum,  from  which  it  may  be  obtained  by  combining  it 
with  potassa;  but  it  is  more  advantageously  made  from  oil  of  rue, 
by  heating  it  in  a  retort  with  nitric  acid  previously  diluted  with 
an  equal  measure  of  water,  removing  from  the  fire  as  soon  as  the 
reaction  commences,  afterwards  boiling  with  cohobation  until 
nitrous  acid  vapors  cease  to  be  evolved ;  the  oily  acid  is  then  re- 
moved, washed  with  water,  combined  with  potassa,  and  a  neutral 
strong-smelling  oil  separated,  after  which  the  solution  of  pelargo- 
nate  of  potassium  is  decomposed  by  sulphuric  acid. 

Pelargonie  acid  is  now  sufiiciently  pure  for  the  preparation  of 
the  ether ;  it  still  contains  a  resinous  substance,  from  which  it  may 
be  purified  by  rectification,  combining  with  caustic  baryta,  and 
decomposing  the  crystallized  salt  wUh  diluted  sulphuric  acid. 
Pelargonie  acid,  by  a  continued  digestion  with  alcohol,  is  converted 
iiito  pelargonie  ether,  which  is  obtained  purer  and  in  a  shorter 
time,  by  saturating  an  alcoholic  solution  of  pelargonie  acid  with 
ninriatic  acid  gas,  washing  the  separated  ether  with  water,  and 
drying  it  over  chloride  of  cjilcium.  If  the  pure  ether  is  sought  this 
may  be  rectified  ;  it  consists  of  CJIjiCgllisOj. 

The  pelargonie^  also  called  mnanthic^  ether,  dissolved  in  alcohol, 
constitutes  the  essence  of  quince.    An  impure  pelargonie  ether  is 
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said  to  bo  used  in  England  for  imparting  to  potato  spirit  the  flavor 
of  wliiskey. 

Fusel  oil  of  wine  was  supposed  to  be  (enanthic  ether,  and  has  been 
frequently  confounded  with  pelargonic  ether.  According  to  late 
investigations  of  Fischer,  it  is  a  mixture  of  caprinic,  caprylic,  and 
other  allied  ethers.  Probably,  however,  the  fusel  oil  contained  in 
the  different  wines  varies  in  the  kinds  and  proportions  of  the  ethers. 
This  fusel  oil  is  the  cause  of  the  persistent  smell  of  all  or  most 
wines,  and  is  quite  distinct  from  their  bouquet,  which  in  some  wines 
is  wanting  altogether.  It  is  obtained  by  careful  distillation  of  the 
ferment  of  wines  mixed  with  half  its  measure  of  water,  a  little 
cenanthic  acid  may  be  removed  by  agitation  of  the  distillate  with 
some  carbonate  of  sodium,  the  liquid  in  then  heated,  the  ether  rises 
to  the  surface,  and  is  obtained  free  of  water  by  standing  over  chlo- 
ride of  calcium. 

The  bouquet  of  wines,  which  is  formed  after  fermentaj^ion,  is  pro- 
bably due  to  the  presence  of  acetic,  butyric,  valerianic,  and  other 
ethers  ;  but  our  knowledge  of  its  true  chemical  nature  is  very 
limited. 

Most  alcoholic  liquors  are  subject  to  adulteration  and  sophistica- 
tion, for  which  purposes  some  of  the  artificial  ethers  are  used,  usu- 
ally together  with  sweet  spirits  or  alcohol  freed  from  fusel  oil. 
Thus  formic  ether  is  used  to  impart  to  alcohol  the  flavor  of  arrack, 
and  constitutes  the  chief  ingredient  in  what  is  called  essence  of 
arrack  ;  and  butyric,  valerianic,  and  caprylic  ethers  enter  into  the 
composition  of  the  so-called  essence  of  rum. 


CHAPTER  V. 

FIXED  OILS  AND  FATS. 

The  fixed  oils  and  fats  form  so  natural  a  group  that  they  may  be 
conveniently  classed  together,  though  derived  respectively  from 
animal  and  vegetable  kingdoms. 

They  resemble  the  preceding  groups  of  ternary  organic  principles 
in  being  nutritious  in  the  sense  in  which  that  term  ajiplies  to  nou- 
nitrogenized  principles.  The  very  large  proportion  of  carbon  they 
contain  peculiarly  adapts  them  to  maintain,  by  combustion  in  the 
lungs  and  capillaries,  the  heat  required  in  the  various  processes  of 
the  economy.  In  medicine,  they  are  used  for  this  in  connection 
with  certain  demulcent,  alterative,  and  cathartic  properties,  pertaia- 
ing  to  particular  individuals  of  the  group.  They  constitute  the 
chief  vehicles  for  medicines  to  be  applied  externally,  whether  in 
ointments  in  which  the  oil  is  usually  not  decomposed,  or  in  lini- 
ments and  plasters,  in  some  of  which  a  decomposition  of  the  oil  is 
intentionally  effected.    The  fixed  oils  enter  largely  into  the  food 
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of  animals,  and  of  the  human  race ;  they  are  accumulated  particu- 
larly in  the  fruit  and  seeds  of  plants,  and  exist,  associated  with 
other  nutritive  materials,  in  the  straw  and  stalks  as  well  as  the  seed 
of  the  cereal  grasses. 

The  following  proportions  of  fixed  oils  have  been  ascertained  to 
exist  in  the  several  suljstances  named  :  iu  Indian  corn,,b.8  per  cent. ; 
oats,  6.9;  fine  wheat  flour,  1.4;  bran  from  wheat,  4.6 ;  rice,  0.25; 
hay  and  straw  from  3  to  5  ;  olive  seeds,  54 ;  flaxseed,  22;  almonds, 
46  ;  walnuts,  50  ;  cocoa-nut,  47  ;  yelk  of  eggs,  28  ;  cow's  milk,  3,13 
per  cent. 

Adulterations. — The  chief  adulterations  to  which  'the  fixed  oils 
are  subject,  are  mixtures  of  the  finer  and  more  expensive  kinds  with 
the  cheaper.  These  may  be  detected  by  variations  of  the  specific 
gravity  from  the  normal  standard,  though  as  the  several  oils  only 
vary  from  865  to  ,970  sp.  gr.,  this  means  of  detection  becomes  a 
matter  of  considerable  nicety.  It  has  been  proposed  to  apply  this 
test  at  the  temperature  of  boiling  water,  but  we  have  too  little  data 
to  make  this  generally  available.  The  sp.  gr.  of  each  of  the  fixed 
oils  mentioned  in  this  work,  as  far  as  known,  is  given  in  the  sylla- 
bus which  follows. 

The  odor  of  oils,  if  carefully  observed,  will  be  found  a  good 
means  of  detecting  their  adulterations,  especially  when  heat  is  ap- 
plied. A  known  pure  sample,  being  obtained,  may  be  heated  in  a 
spoon  and  compared  with  a  quantity  of  the  suspected  oil  similarly 
heated. 

The  presence  of  fish  oil  in  the  vegetable  oils  is  detected  by  passing 
a  stream  of  chlorine  through  them.  The  pure  vegetable  oils  are 
not  materially  altered,  but  a  mixture  of  the  two  turns  dark  brown 
or  black. 

On  adding  a  drop  of  concentrated  sulphuric  acid  to  about  ten 
drops  of  a  fixed  oil,  coloration  is  produced,  varying  with  the  dif- 
ferent oils:  fish  oils  turn  reddish  or  violet;  rape  seed  and  oil  of 
black  mustard  greenish-blue;  olive  oil  yellowish,  then  greenish; 
linseed  oil  dark-brown  and  black. 

Solubility  in  alcohol  is  another  fact  which  is  useful  in  determin- 
ing the  genuineness  of  oils.  Castor  oil  is  soluble  in  its  own  weight 
of  alcohol  of  .820  sp.  gr.  Croton  oil  dissolves  in  the  same  propor- 
tion in  alcohol  of  .796  sp.  gr.  Olive  oil  is  nearly  insoluble.  Oil  of 
almonds  dissolves  in  25  parts  of  cold  and  6  parts  of  boiling  alcohol. 

The  boiling  point  of  fixed  oils  varies  from  500°  to  600°  F.,  so 
that  we  might  detect  the  admixture  of  the  volatile  oils,  hydro- 
carbons from  coal,  etc.,  by  raising  the  temperature  and  noticing  the 
point  at  which  ebullition  commences,  and  the  nature  of  the  distil- 
late. Tlie  melting  and  the  solidifying  points  of  solid  fats  arc  liable 
to  variations  in  the  case  of  those  yielding  glycerin  by  saponifica- 
tion. If  allowed  to  cool  while  in  a  melted  state,  their  temperature 
after  first  sinking  becomes  constant  for  a  time,  and  then  exhibits 
a  sudden  rise.  This  occurs  at  a  definite  point  for  each  fat,  which 
13  therefore  called  the  natural  point  of  solidification,  although  the 
fat  may  be  considered  at  a  time  in  a  state  of  superfusion.  Other 
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fats  exhibit  only  one  point  of  solidification,  whicli  coincides  with 
the  melting  point. 

Chemical  History. — The  vegetable  and  animal  fats  are  mixtures 
of  ditierent  proximate  constituents,  each  of  which  consists  of  a 
fatty  acid  and  a  base,  analogous  in  behavior  to  the  ethers  treated 
of  in  the  last  chapter,  with  the  difference  that  it  requires  three 
equivalents  of  acid  for  saturation.  Separated  from  its  acid  it  com- 
bines with  water  so  that  its  alcohol  glycerin  is  obtained.  The  ether 
which  exists  in  the  fats  has  been  called  by  Berzelius  oxide  of 
lipyle,  and  has  also  received  the  name  of  oxide  of  glyceryle;  glycerin 
being  its  hydrated  oxide. 

When  a  fixed  oil  is  treated  with  an  alkali,  the  latter  combines 
with  the  fatty  acids  and  forms  a  soap.  Soaps,  therefore,  are  salts, 
the  acids  of  which  are  derived  from  the  fixed  oils ;  if  the  base  is 
an  alkali  they  are  soluble  in  water,  and  to  a  certain  extent  also  in 
alcohol;  the  soaps  of  the  alkaline  earths  and  the  metallic  oxides  are 
insoluble  in  both  menstrua ;  the  term  soap  is  for  this  reason  not 
commonly  applied  to  those  compounds,  and  the  Pharmacoposia  recog- 
nizes one  of  them,  the  lead  soap,  by  the  name  of  Emplastrum  Plumbi. 

The  acids  which  are  present  in  the  natural  fats  are  mostly  homo- 
logous compounds  of  the  general  formula  C^HnO^.  The  first  two  of 
the  series,  formic  acid,  OHjO,,  and  acetic  acid,  CjH^Oj,  are  thin 
liquids,  readily  soluble  in  water  and  alcohol;  the  next  two,  pro- 
pionic, C3Hg02,  and  butyric  acid,  C^H^Oj,  are  oily  liquids,  soluble 
in  water,  but  separated  from  their  solutions  by  chloride  of  calcium, 
and  boil  at  287°  and  314°. 6  respectively.  The  following  acids  of 
the  series  are  oily  and  but  sparingly  soluble  in  water: — 

In  v.alerian  root,  and  the  fat  of  the  dolphin  ;  boils  at  3470. 
In  cow  butter,  and  cocoa-nut  oil ;  boils  at  3880. 
Formed  in  the  oxidation  of  castor  oil,  etc.,  besides  other 

products;  boiling  point  42yO. 
In  cow  butter,  cocoa-nut  oil,  human  fat,  and  in  the  fusel  oil 

of  rye,  rice,  and  beet-root  spirit;  boiling  point  4570. 
In  pelargonium  roseum,  and  by  the  oxidation  of  oil  of  rue; 
boiling  point  500O. 

All  the  above  liquid  acids  possess  a  strong  odor;  some  of  them 
having  been  sufficiently  treated  of  in  the  last  chapter,  and  others 
being  reserved  for  the  chapter  on  organic  acids,  we  may  pass  to  a 
series  of  the  solid  fatty  acids,  which,  with  the  exception  of  the  first, 
are  destitute  of  odor. 


Valerianic  acid  CjHjjO^ 


Capronic 
(Euanthylic 

Caprylic 

Pelargonic 


Caprinic  acid  CjoHjgOj 
Laurinic    "  CjjHj^Oj 


Myristio  "  Ci^H^gOj 
Palmitic    "  CjgHj.Pa 


Margaric  " 
Stearic  " 

Arachio  " 


In  cow  and  goat  butter,  cocoa-nut  oil,  various  fusel  oils, 
etc. ;  fusible  at  80O.5. 

Laurosteario  acid.  In  the  fruit  of  Laurus  nobilis,  in  cocoa- 
nut  oil,  piohurim  beans,  and  in  spermaceti;  fusible  at 
110O.5. 

In  the  expressed  oil  of  nutmegs ;  fusible  at  1260.8. 

In  palm  oil,  in  Cliinese  wax,  tallow,  suet,  in  human  fat, 

butter,  lard,  olive  oil,  cocoa-nut  oil,  wax,  spermaceti; 

^  of  myrtle  wax  is  this  acid;  by  fusing  oleic  acid  with 

i'lO.KO;  fusible  nt  1430.G. 
Is  a  mixture  of  10  p.  stearic  and  00  palmitic  acid. 
In  suet,  lard,  cocoa-nut  oil,  and  most  other  animal  and 

vegetable  fata  ;  fusible  at  15G0.6. 
In  the  fruit  of  Arachis  hypogcea;  fusible  at  1C70. 
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It  will  be  observed  that  the  members  of  tlie  series  commencing 
with  cai:)rinic  acid  differ  from  the  next  following  by  CJI^;  whether 
there  are  any  natural  fatty  acids  between  those  mentioned  in  the 
syllabus  has  not  been  definitely  settled.  Some  other  fatty  acids, 
containing  more  C  than  the  above,  have  been  discovered,  but  it  is 
asserted  that  they  have  not  been  obtained  in  a  pure  state;  we 
name  only — 


Belienio  acid 
Cerotiaio  " 


In  the  Behen  oil  from  Moringa  aptera. 
In  beeswax,  in  the  free  state,  and  in  Chinese  wax ; 
at  17  00. 


fusible 


Besides  these  acids  there  occur  others  in  fats  of  the  composition 
C„H„_202;  the  series  is  not  nearly  as  complete  as  the  foregoing,  and 
it  is  uncertain  even  whether  the  first  one  mentioned  in  the  syllabus 
really  belongs  to  it.  The  following  comprises  the  few  that  are 
known : — 

Carbonic  acid  C.fl^ 


Acrylic 

Crotouic  " 

Damaluric  " 

Moringic  " 

Hypogaeic  " 


C3IIA 


Geadic  "  Ci^Hg^O, 
Oleic  "  Ci,H3,0, 


Elaic 

Calrenic 
Erucic 


=  (2002).  Gaseous. 
By  the  oxidation  of  acrolein  ;  liquid. 
In  croton  oil  ;  not  acrid  nor  purgative ;  liquid. 
In  the  urine  of  man,  the  cow,  and  the  horse  ;  liquid. 
In  the  oil  of  Moringa  aptera;  solid  at  32. o 
Physetic  acid.    In  the  oil  of  Arachis  hypogaea  and  the 

liquid  fat  of  the  Cetaceas ;  fusible  at  93. o 
By  NO3  from  the  former;  fusible  at  100. 0 
In  the  fat  of  most  animals,  and  in  all  the  undrying  vege- 
table oils ;  solid  at  250 ;  oxidizes  readily. 
From  oleic  acid  by  NO3;  inodorous,  tasteless;  fusible  at 
1110. 

In  the  oil  of  Balsena  rostrata  ;  solid  at  40O. 
Sinapic  acid.    In  the  oil  of  mustard  ;  fusible  at  930. 


A  few  other  acids  of  a  different  composition  are  met  with  in 
some  fixed  oils,  among  which  we  mention — 

Olinic  acid.    Compos.  (?) 


Ricin-oleic  acid  CjgHg^Oj 


In  the  drying  oils,  linseed,  nut,  hemp-seed,  poppy-seed 
oil,  etc. 

In  castor  oil;  solid  at  about  1-5°. 


Most  of  these  acids  are  combined,  as  has  been  stated  above,  with 
the  ether  of  a  triatomic  alcohol,  the  oxide  of  glyceryle;  but  some 
fatty  bodies  contain,  either  besides  this  or  altogether,  other  bases, 
of  which  the  following  syllabus  will  give  a  view;  they  are  the 
ethers  of  monatomic  alcohols: — 

Oxide  of  cetyle  CjgHjjCOII)    In  spermaceti  with  palmitic  acid  (cetin). 
"     ceryle  C^yR^^(Oli)    In  Chinese  wax  witli  cerotinic  acid. 

"    metyle  C3jIIgg(0II)    In  beeswax,  the  portion  insoluble  in  boiling  alcohol,  with 

palmitic  acid  (myricin). 

The  compounds  of  the  fatty  acids  with  the  oxide  of  glyceryle  are, 
by  common  consent,  called  by  the  name  of  the  acid,  changing  the 
termination  ie  into  in.  Thus  myristin  is  0,11,03,30, JI^sO^ ;  pal- 
Jntin,  031-1303,30,  JI„0, ;  stearin,  03n,03,30,,l40, ;  arachin,  O3II3O3, 
^^aJI^nOj;  olein,  0311303,30, Jl^.O,.  All  these  fats  contain  three 
equivalents  of  acid,  but  others  with  two  and  one  equivalent  have 
boon  obtained  artificially  ;  they  are  designated  in  organic  chemistry 
by  prefixing  to  the  former  the  word  tri,  to  the  next  di,  and  to  the 
last  mono.  Ordinary  stearin  is,  according  to  the  chemical  nomeu- 
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clature,  iristearin ;  the  artificial  clistearin  lias  the  formula  C  II  0 
110,20,3113,0,,  and  the  vionostearin  0311303,2110,0,3113,0,. 

To  obtain  these  acids  in  a  pure  state  is  usually  a  matter  of  diffi- 
culty; fractional  precipitation  must  be  frequently  resorted  to. 

Emplastrum  Plumbi,  U.  S,  P.    {Lead  Plaster.) 

Take  of  Oxide  of  lead,  in  fine  powder,  tliirty  troy  ounces. 
Olive  oil,  fifty-six  troyounces. 
Water,  a  sufficient  quantity. 

Sift  the  oxide  of  lead  into  the  oil,  contained  in  a  suitable  vessel, 
of  a  capacity  equal  to  twice  the  bulk  of  the  ingredients.  Then  add 
half  a  pint  of  boiling  water,  and  boil  the  whole  together  until  a 
plaster  is  formed  ;  adding  from  time  -to  time,  during  the  process,  a 
little  boiling  water,  as  that  first  added  is  consumed. 

This  is  made  usually  on  a  large  scale  by  manufacturing  pharma- 
cists, some  of  whom  make  it,  with  its  kindred  preparations,  their 
leading  or  exclusive  article  of  manufacture. 

The  i^rocess  requires  that  olive  oil  (lard  oil  does  not  produce  a 
nice  product)  should  be  boiled  with  finely-powdered  oxide  of  lead 
(litharge)  and  water  for  a  long  time,  until  they  unite  into  a  mass 
of  a  soft  solid  consistence,  which  is  tenacious,  and  i-eadily  rolled 
upon  a  wet  marble  slab  into  rolls  of  suitable  size,  which  are  allowed 
to  harden  by  maceration  in  a  trough  of  cold  water  and  subsequent 
exposure  to  the  air ;  one  gallon  of  oil  yields  about  twelve  pounds 
of  plaster. 

Lead  plaster  is  usually  found  in  commerce,  in  rolls  of  various 
sizes,  from  half  an  ounce  to  half  a  pound  in  weight,  called  simple 
diachylon^  or  lead  plaster;  sometimes,  though  rarely,  it  is  sprciid 
upon  cotton  cloth  by  machinery,  and  sold  by  the  yard  like  adhesive 
plaster  cloth.  It  is  milder  and  less  irritating  in  its  action  upon 
bighly  inflamed  surfaces,  though  less  adhesive  than  that  Avell-known 
and  useful  application.  Postponing  to  another  chapter  the  practical 
details  in  regard  to  these,  and  the  numerous  compoimds  into  which 
they  enter,  it  will  be  appropriate  in  this  place  to  introduce  to 
notice,  what  was  formerly  a  residuarj^  product  of  the  manufacture 
of  lead  plaster,  but  is  now  made  directly  from  fixed  oils. 

Glycerin.  CjHgOj. 

Glycerin  is  a  colorless,  odorless,  sweet  liquid,  resembling  syrup, 
having  a  sp.  gr.  of  from  1.25  to  1.2667  ;  it  may  be  classified  among 
pseudo  sugars  {see  page  376),  but  in  chemical  behavior  it  is  a  tria- 
tomic  alcoliol  of  the  hypothetical  radical  glyceryle,  CjHj.  Glycerin 
is  separated  from  oils  in  the  process  of  their  saponification,  and  may 
be  obtained  by  evaporation  fi-om  the  water  in  which  lead  plaster 
has  been  made,  care  being  taken  to  precipitate  any  lead  held  in 
solution  by  sulphuretted  hydrogen,  and  to  drive  off  the  excess  of 
this  gas  by  heat. 

There  are  several  qualities  of  glycerin  in  our  markets ;  the 
cheapest  is  made  from  the  waters  from  which  soap  has  been  sepa- 
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rated ;  that  whicli  is  collected  as  a  residuary  product  from  the 
piaster  manufaetnrer  has  been  almost  superseded  by  that  distilled 
from  fats  by  highly  heated  steam. 

Of  the  latter,'which  is  the  best  variety,  that  imported  from  Price's 
Candle  Co.,  London,  and  that  made  by  Henry  Bower,  of  Phila- 
delphia, are  to  be  preferred;  they  are  both  destitute  of  odor,  and 
have  nearly  the  requisite  specific  gravity.  These  articles  are  be- 
lieved to  be  made  from  palm  oil,  while  that  obtained  from  the  refuse 
of  the  manufacture  of  stearin  candles,  from  lard,  is  seldom  destitute 
of  an  odor  when  heated,  which  is  fatal  to  its  use  for  a  large  number 
of  the  purposes  for  which  it  is  designed. 

When  made  by  distillation,  glycerin  is  liable  to  be  contaminated 
with  acrolein,  a  peculi;ir  volatile  principle  to  which  it  owes  its 
acridity.  Recent  chemical  -investigations  show  that  acrolein  is 
formed  during  the  dehydration  of  glycerin  even  in  vacuo.  Some 
specimens  have  a  saline  taste,  evincing  important  impurities  in 
view  of  the  uses  to  which  it  is  applied.  Among  the  impurities 
noted  by  different  writers,  are  oxalic  and  formic  acids,  although 
this  is  denied  by  others;  nitric  acid  has  been  observed  by  Schepky, 
and  butyric  acid  by  Perutz.  In  the  common  grades  the  bad-smell- 
ing fatty  acids  are  often  observable. 

Glycerin  is  sometimes  used  to  impart  sweetness  (age)  and  an  oily 
appearance  (body)  to  liquors,  and  thus  labelled  is  sold  to  dealers  for 
those  purposes. 

The  following  description  of  glycerin  is  from  the  U.  S.  Phay^ma- 
copoeia : — 

A  colorless,  inodorous,  syrupy  liquid,  of  a  sweet  taste,  and  having 
the  specific  gravity  of  1.25.  It  is  soluble  in  water  and  in  alcohol, 
but  not  in  ether.  Exposed  to  a  full  red  heat,  it  takes  fire,  and 
bui-ns  with  a  blue  flame.  It  is  destroyed  by  distillation  in  contact 
with  air,  but  may  be  distilled  unchanged  with  steam.  It  combines 
with  potassa  and  baryta,  and  also  with  suliDhuric  acid.  When  di- 
luted with  water,  it  afibrds  no  precipitate  with  hydrosulphate  of 
ammonia  or  ferrocyanide  of  potassium. 

It  is  much  employed  as  a  substitute  for  oils,  having  a  remarkable 
propertj'-  of  soothing  irritable  conditions  of  the  mucous  surfaces, 
and  at  tlie  same  time  mixing  in  all  proportions  with  water,  and 
with  most  aqueous  mixtures. 

It  is  a  most  useful  application  in  the  dry  and  parched  condition 
of  the  mouth  so  often  present  in  disease,  to  which  it  may  be  applied 
either  by  painting  it  over  the  dry  surface  with  a  brush,  or  by  swal- 
lowing it  diluted  with  water.  Highly  concentrated  glycerin  will 
tend  to  increase  the  dryness  of  the  mouth  by  its  power  of  absorbing 
moisture,  and  for  this  reason  should  be  diluted  before  being  usecl 
for  this  purpose.  For  a  certain  form  of  deafness  resulting  from 
dryiiess  of  the  tympanic  membrane  it  is  one  of  the  best  of  remedies. 
It  is  used  in  certain  scaly  skin  diseases,  as  lepra.  It  is  a  useful  ap- 
plication to  sore  nipples,  also  to  burns  and  excoriated  surfaces,  and 
is  added  to  poultices  to  keep  them  moist.  Its  substitution  for 
almond  and  olive  oil,  in  the  preparation  of  delicate  ointments,  is 
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seldom  productive  of  advantage ;  it  must  be  remembered  that  it  is 
not  perfectly  miscible  with  the  fixed  oils.  It  is  not  liable  to  become 
rancid  as  oils  are,  and  it  imbibes  the  essential  oils  from  plants  di- 
gested in  it  with  remarkable  avidity,  so  that  it  is  well  adapted  to 
the  preparation  of  liniments  and  lotions;  it  is  also  miscible  with 
soaps.  From  its  remarkable  solvent  power  over  chemical  agents  it 
is  much  used  in  pharmacy,  and  the  name  glyceroles  (glycerites,  U. 

P.)  is  applied  to  solutions  containing  it.  Glycerin  is  an  excel- 
lent vehicle  for  subacetate  of  lead,  which,  on  admixture  with 
common  oils,  as  in  Goulard's  cerate,  is  always  converted  into  a 
compound  of  the  oil-acid  with  oxide  of  lead ;  and,  on  admixture 
with  water,  as  in  lead-water,  immediately  begins  to  be  decomposed, 
depositing  carbonate  of  lead,  so  that  the  solution  in  a  short  time 
becomes  inert.  Glycerin  is  miscible  in  all  proportions  with  liquor 
plumbi  subacetatis,  and  under  the  name  of  Linimentum  plumbi  sub- 
acetatis,  a  formula  is  inserted  which  I  think  an  improvement  on 
any  of  the  old  preparations  of  lead. 

The  solvent  power  of  glycerin  is  so  great,  that  since  its  general 
introduction  to  popular  use  in  pharmacy,  many  substances  hereto- 
fore prescribed  with  little  satisfaction  have  been  used  with  great 
success  by  reason  of  their  combination  with  glycerin.  The  follow- 
ing is  a  list  of  the  class  of  substances  generally  soluble  in  it : — 

Bromine,  Alkalies,  Tannin, 

Iodine,  Alkaline  earths,  Vegetable  alkalies, 

Iodide  of  sulphur,  Neutral  salts,  Sahcin, 

Chloride  of  potassium,  Vegetable  acids,  Santonin. 


Nitro-glycerin  or  Glonoin.  C3H/]Sr02)303. 

This  compound,  which  for  years  past  has  attracted  some  little 
attention  as  a  remedy  for  headache,  is  prepared  by  adding  J  oz.  an- 
hydrous glycerin,  with  constant  agitation,  to  a  mixture  of  2  oz. 
sulphuric  and  1  oz.  fuming  nitric  acid,  pouring  it  into  50  oz.  water, 
and  washing  it  upon  a  filter. 

It  is  a  colorless  oil  possessing  a  sweet  taste,  sp.  gr.  1.28,  soluble 
in  180  p.  water  and  very  readily  soluble  in  alcohol  and  ether  ;  when 
heated  it  frequently  explodes;  even  at  ordinary  temperature 
nitrous  acid  is  sometimes  evolved  and  the  residue  consists  of  oxalic 
acid  and  glyceric  acid.  A  drop  of  the  acid  brought  in  contact  with 
the  lips,  or  even  the  vapors  produce  the  most  distressing  headache. 
It  is  said  to  have  been  prescribed  by  homoeopathic  practitioners. 

The  chief  use  of  this  article  is  in  the  arts  as  a  substitute  for  gun- 
powder in  blasting,  it  possessing  far  greater  power ;  but  the  terrible 
destruction  which  results  from  its  accidental  explosion  renders  it 
as  dreadful  as  it  is  efficient. 

As  before  mentioned,  only  the  alkaline  soaps  are  soluble  in  water 
and  alcohol ;  their  consistence  varies  with  the  alkali,  the  potassa 
soap  being  the  softest,  the  soda  soap  invariably  harder  than  the 
former.    The  following  list  comprises  those  which  are  most  usually 
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employed  in  medicine,  though  occasionally  the  soap  of  a  finer  oil 
than  olive  oil,  like  the  cocoa-nut  oil  soap,  or  some  highly  odorized 
one,  like  Windsor  soap,  is  preferred. 

Soaps  used  in  Medicine. 

Sapo,  Castile  soap.  From  olive  oil  and  soda;  -wliite  or  mottled;  used  as 

nn  antacid,  excipieut  ia  pills,  linimentum  saponis. 
U.  S.  Ph.  18C0. 

Sapo  vulgaris,  common  soap.  From  animal  oil  and  soda  ;  used  externally  only  in 

the  preparation  of  opodeldoc,  linim.  saponis  cam- 
phor.   U.  S.  rii.  1850. 
Sapo  viridis,  S.  nigrr,  S.  mollis,    From  potassa  and  various  animal  and  vegetable  fats; 

soft  preen  or  black  sonp.  used  in  itch. 

Empiastrum  plumbi,  lead  plas-    From  litharge  and  olive  oil  ;  forms  the  basis  of  most 
ter.  plasters.    (See  Emplastra.) 

Of  the  soaps,  perhaps  none  is  more  really  useful  for  ordinary 
domestic  and  for  surgical  purposes  than  the  genuine  Castile  soap, 
abundantly  and  cheaply  supplied  in  our  markets.  Palm  soap  is 
second  only  to  this  in  its  emollient  properties.  The  introduction 
of  suet  (soap-fat)  is  a  common  means  of  increasing  the  frothing 
properties  of  soap,  and  the  foregoing  being  quite  destitute  of  this 
ingredient  are  unsuited  to  use  in  shaving.  Soluble  glass,  silicate 
of  alkali,  is  now  intrQ,duced  into  the  cheap  soaps  of  commerce,  by 
which  an  immense  saving  of  the  fatty  ingredient  is  attained,  and 
the  use  of  resin,  formerly  employed  for  the  same  purpose,  is  super- 
seded. 

In  the  U.  S.  Pharmacopoeia  of  1860,  only  Castile  soap  is  officinal ; 
it  is  designated  Sapo,  soap  made  with  soda  and  olive  oil.  Sapo 
vulgaris,  common  soap,  formerly  officinal  for  the  preparation  of 
solid  opodeldoc,  has  been  dismissed  with  that  preparation.  Soap 
made  with  vegetable  oils  is  generally  soluble  in  cold  alcohol;  that 
made  with  suet  and  animal  oils  is  insoluble  in  alcohol  except  by 
the  aid  of  heat. 

List  of  the  Principal  Fixed  Oils  and  Fats  used  in  Medicine. 

1.  Vegetable  Oils. 

Olenm  olivae  (sweet  oil  or  From  the  fruit  of  Olea  Enropoea,  by  expression,  sp.  gr.  .9109 
olive  oilj.  to  .9176  ;  a  light  yellow  ;  nearly  inodorous  ;  of  sweet  oily 

taste  ;  in  ointments,  plasters,  for  culinary  purposes,  and 
perfumery. 

Oleum  amygdalae  dulcis.     From  kernels  of  fruit  of  A.  communis  by  expression,  sp.  gr. 

.917.  Solid  at — 12°;  light  yellow  ;  very  bliuul ;  in  oint- 
ments and  perfumery.  Ilager  states  that  true  oil  of  almonds 
when  shaken  in  a  test-tube  with  25  per  cent,  of  nitric  acid 
forms  a  white  emulsion-liko  mass,  which  remains  white  or 
faintly  colored  with  yellow  even  wlien  lientcd  ;  while  oil  of 
peach  kernels  or  apricots  becomes  yellowish  at  once,  and 
depens  to  a  reddish-yellow  in  half  an  hour. 

Oleum  sesnmi  (benne  oil).    From  the  seeds  of  Sesamum  indicum  and  orientale. 

OUum  arackidis  (ground-  From  the  kernels  of  fruit  of  Arachis  hypoguua  by  expression, 
nut  oil).  sp.  gr.  .918. 

Oleum  lini  (flaxseed  oil).     From  the  seed  of  Linum  usitntissimum,  sp.  gr.  .9347  ;  its 

soaps  are  very  soft;  in  liniments;  rarely  infernally;  much 
used  in  the  arft*. 

Olmm  bchen  (beben  oil).     From  the  fruit  of  Moringa  optera  ;  in  ointments  and  pomades. 
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Oleum  berlholetice  (Brazil 
nut  oil). 

Oleum  theobromaj  (butter 
of  cocoa,  oil  of  choco- 
late nuts). 

Oleum  fagi  [Beech,  oil). 

Oleum  lauri  (bajberry 
oil). 

Oleum  cocois  (cocoa-nut 
oil). 

Oleum  gossypii  (cotton 

seed  oil). 
Oleum  macidis  (solid). 

Oil  of  mace. 
Oleum  myristicce. 

Oleum  palmce  (solid). 

Palm  oil. 
Oleum  papaveris  (poppy 

oil). 

Oleum  ricini  (castor  oil). 
Oleum  tiglii  (croton  oil). 


Cera  Japonica  (Japan 
wax) 


Vegetable  Oils.  (Ooniinued.) 

From  kernels  of  fruit  of  B.  excelsa,  sp.  gr.  .917. 

From  roasted  seeds  of  Theobroma  cacao,  sp.  gr.  .892. 
at  80°,    For  oiutmeuts,  suppositories,  and  soaps. 


Solid 


From  the  fruit  of  Fagus  sylvatica ;  very  bland  soap,  soft ; 

in  Germany  as  a  substitute  for  olive  oil. 
Expressed  from  the  fruit  of  Laurus  nobilis  ;  green  ;  but}'- 

raceous,  granular    very  fragrant ;  taste  bitter,  aromatic  ; 

in  ointment. 

From  the  kernel  of  the  Cocos  nucifera;  white;   of  sweet 

taste;  yields  an  excellent  soap. 
From  the  seeds  of  Gossypium  herbaceum ;  refined,  sp.  gr. 

.921. 

From  the  arillus  of  the  fruit  of  Myristica  fragrans ;  resem- 
bles the  next. 

Expressed  from  the  nutmeg  of  Myristica  fragrans;  reddish; 

aromatic  odor  and  taste  ;  in  ointment  and  perfumery. 
Obtained  from  the  fruit  of  Elais  guiniensis  ;  orange-yellow; 

consistence  of  butter;  agreeable  odor;  turns  easily  ranci'l. 
From  the  seeds  of  Papaver  eomniferura,  sp.  gr.  .9243;  light 

yellow;  nearly  inodorous;  is  a  drying  oil  used  for  culinary 

purposes,  and  as  adulteration  for  olive  oil. 
From  seeds  of  Eicinus  communis,  sp.  gr.  .9612;  nearly  color- 
less or  yellowish ;  used  as  purgative. 
From  the  seeds  of  Croton  tigliura,  sp.  gr.  .947  to  .953  ;  light 

to  dark  yellow  ;  readily  solujjle  in  alcohol ;  very  acrid  and 

drastic  ;  blisters  the  skin. 
Said  to  be  obtained  from  the  fruit  and  leaves  of  Rhus  succe- 

danea ;  white  ;  hard ;  fracture  conchoidal. 


2.  Animal  Oils. 


Adeps  (lard). 
Butyrum  (butter). 
Sevum  (mutton  suet). 
Oleum  adipis  (lard  oil). 
Oleum    bubulum  (neat's 

foot  oil). 
Oleum  ceiacei  (spermaceti 

oil). 

OleumHalicorcs  (dugong  . 
oil).  . 

Oleum  morrhuoe  (cod- 
liver  oil). 


Prepared  fat  of  Sus  scrofa,  the  hog. 

From  cream  by  mechanical  agitation. 

The  prepared  suet  or  fat,  from  Ovis  aries. 

The  olein  separated  from  lard  by  expression,  sp.  gr.  .9003. 

From  the  bones  of  Bos  domesticus,  the  ox. 

From  the  cavity  in  the  upper  jaw  of  Physeter  macrocephalus. 

From  the  Halicora  dugong  and  Australis ;  recommended  as 

a  substitute  for  cod- liver  oil. 
From  the  livers  of  Gadus  morrhua,  sp.  gr.  .9230  to  .9315. 


3.  Allied  Bodies  not  Containing  Glycerin. 


Cera  flava  (beeswax). 

Cera  alba  (white  wax). 
Cera    Chinensis  (Chinese 

wax). 
Cera  Myricse. 

Cetaoeum  (spermaceti). 


The  substance  used  by  the  bees  for  constructing  their  cells; 
used  in  ointments,  cerates,  plasters,  and  in  the  arts. 

Beeswax  blenched  by  the  sunlight ;  used  like  the  former. 

According  to  St.  Julien,  prepared  by  Coccus  ceriferus,  like 
beeswax;  used  in  the  arts. 

Obtained  by  decocting  the  fruit  in  boiling  water,  and  remov- 
ing the  wax  when  it  lias  cooled. 

In  the  head  of  Physeter  macrocephalus ;  in  ointments  arid 
the  arts. 


REMARKS  ON  THE  FIXED  OILS. 

Of  the  foregoing  list  several  are  quite  bland,  agreeable,  and  desti- 
tute of  active  properties ;  of  these  oleum  sesami,  oleum  papaveris^  olewn 
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amchidis,  oleum  cacao,  oleum  olivce,  oleum  amygdalcB,  may  be  substi- 
tuted for  each  other,  and  are  adapted  too  for  internal  use. 

Olive  oil,  of  the  rinest  quality  met  with  in  commerce,  virgin  oil, 
salad  oil,  has  a  pale  yellow  or  greenish-yellow  color,  and  a  very 
faint  and  agreeable  odor;  its  taste  is  bland  and  pleasant,  though 
sometimes  a  little  acrid;  its  specific  gravity,  at  77°  F.,  is  stated  at 
.9109,  .9176  at  59°  F.  It  is  soluble  in  one  and  a  half  times  its 
weight  of  ether,  but  almost  insoluble  in  alcohol;  it  generally  con- 
tains a  solid  deposit  of  stearin  and  palmitin  in  cold  weather,  which 
is  readily  fused  by  a  slight  elevation  of  temperature.  The  best 
generally  comes  in  bottles  which  hold  from  f.lxij  to  f§xxiv,  or  in 
small  dasks  covered  by  wicker  work,  which,  after  they  are  emptied, 
come  in  play  for  small  chemical  operations.  The  common  impure 
oil  is  generally  rancid,  acrid,  and  disagreeable,  and  often  abounds 
in  green  coloring  matter;  it  is  obtained  by  expressing  at  an  elevated 
temperature  or  by  boiling  the  expressed  residue  with  water  and 
skimmino;  oft*  the  oil. 

The  detection  of  adulterations  in  olive  oil  is  a  matter  of  no  great 
difficulty  to  the  connoisseur,  as  any  admixture  of  inferior  oils  attects 
the  taste  perceptibly.  The  following  are,  however,  more  generally 
applicable. 

Pure  olive  oil,  when  shaken  in  a  vial  half  filled,  gives  a  bead 
which  rapidly  disappears,  but  if  adulterated  the  bubbles  continue 
longer  before  they  burst.  Pure  olive  oil  completely  solidifies  if 
immersed  in  ice,  but  if  one-third  of  poppy  oil  is  present  it  does  nc^t 
freeze  at  all  at  the  temperature  of  ice.  When  carefully  mixed  with 
one-twelfth  part  of  its  volume  of  a  solution  of  four  ounces  of  mer- 
cury, in  eight  fluidounces  and  six  drachms  of  nitric  acid,  sp.  gr. 
1.5,  it  becomes  a  firm  fat  in  three  or  four  hours,  without  any  separa- 
tion of  liquid  oiL  The  other  edible  oils  do  not  solidifj^  with  acid 
nitrate  of  mercury,  and  the  hardness  of  this  mass  is  dependent  on 
the  purity  of  the  oil.  Animal  oils  solidify  with  this  nitrate,  but 
if  olive  oil  is  mixed  with  them  it  floats  on  the  surface  of  the  co- 
agulum  and  may  be  decanted.  And  when  heated  this  coagulum 
exhales  the  well-known  odor  of  rancid  fats.  A  few  drops  of  it 
treated  with  a  little  nitric  acid  containing  some  nitrous  acid  readily 
solidifies,  the  oleic  acid  being  converted  into  the  solid  isomeric 
elaic  acid;  if  adulterated  by  a  drying  oil,  it  remains  soft  or  solidifies 
much  slower. 

_  Pelouze  has  investigated  the  subject  of  the  acidification  of  fixed 
oils,  and  confirms  the  fact  already  known,  that  foreign  substances 
with  \yhich  fatty  bodies  are  contan)inated  exert  an  action  upon 
them  similar  to  that  wliich  a  ferment  exerts  upon  saccharine  fluids, 
setting  free  fatty  acids.  He  has  also  found  that  when  oleaginous 
seeds  are  crushed  so  as  to  break  up  their  cells  and  bring  their  con- 
tents into  close  contact,  the  neutral  fatty  bodies  contained  in  them 
are  spontaneously  converted  into  fatty  acids  and  glycerin.  This 
phenomenon  is  analogous  to  what  takes  place  in  the  grape,  the 
apple,  and  other  fruits,  the  sugar  contained  in  which  is  converted 
into  alcohol  and  carbonic  acid  as  soon  as  the  cells  which  separate  it 
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from  the  ferment  are  destroyed,  "When  extracted  immediately, 
these  oils  are  perfectly  free  from  any  traces  of  acid.  The  ditfereiice 
in  quality  between  good  and  bad  olive  oil  is  thus  explained,  the 
former  being  extracted  before  the  lapse  of  time  has  allowed  of  this 
peculiar  fermentative  action.  Dr.  R.  C.  Langlies  adds  to  3  parts  of 
the  oil  to  be  tested,  in  a  small  flask,  1  part  of  nitric  acid  (prei)ared 
by  mixing  3  parts  acid,  sp.  gr.  1.38,  and  1  part  water),  and  heats 
in  a  water-bath ;  if  the  oil  assumes  a  lighter  color  it  is  pure,  if  it 
becomes  red  the  presence  of  oil  from  seeds  may  be  considered  cer- 
tain. 

Almond  oil  is  procured  from  the  kernels  by  expression,  the  best 
in  our  wholesale  market  being  imported  in  jugs  from  England. 
Some  few  pharmacists  in  the  United  States  have  presses,"  with 
which  they  prepare  this  elegant  product  in  great  purity  and  per- 
fection. It  has  about  the  specific  gravity  of  olive  oil,  and  is  with- 
out its  green  tinge  of  color,  so  that  it  generally  makes  a  whiter 
ointment.  Almond  oil  is  soluble  in  25  parts  of  cold  and  6  parts  of 
boiling  alcohol.  In  selling  and  prescribing  it,  care  should  be  taken 
that  it  be  not  confounded  with  the  essential  oil  of  bitter  almond. 
The  name  has  been  changed  in  the  late  edition  of  the  Pharmacojjoeia 
to  Oleum  AmygdalcE  Dulcis. 

It  is  well  known  that  some  wholesale  drug  houses  fraudulently 
substitute  for  this  valuable  oil,  oil  of  poppy  seed,  which  has  little 
over  half  its  money  value;  the  fraud  may  be  detected  by  mixing 
upon  a  glass  or  porcelain  slab  a  few  drops  of  the  suspected  oil  with 
about  an  equal  number  of  drops  of  nitric  acid ;  the  oil  of  popjjies, 
being  a  drying  oil,  retains  its  fluidity,  while  the  almond  oil  sooji 
becomes  hard. 

Oil  of  Bcnne  Seed. — Sesamum  orientale  has  been  produced  in  this 
country,  and  is  recommended  as  a  desirable  production  to  add  to 
our  agricultural  resources.  The  plant  grows  well,  particularly  in 
the  South,  and  has  been  estimated  to  yield  ten  bushels  of  the  seed 
to  the  acre;  the  yield  of  oil  approaches  two  and  a  half  gallons  to 
the  bushel.  The  seeds  should  be  planted  as  soon  as  the  frost  is  out 
of  the  ground  in  drills  three  feet  apart,  and  six  inches  distance 
along  the  drills. 

Poppij  seed  oil  is  imported  in  casks  in  considerable  quantity  from 
Germany,  where  it  is  frequently  employed  as  a  substitute  for  sweet 
oil  for  table  use,  and  by  some  i:)ractitioners  is  preferred  to  oil  of  al- 
monds. In  this  country  it  is  made  use  of  for  the  same  purposes, 
and  is  besides  often  fraudulently  substituted  for  or  mixed  with 
olive  and  almond  oil,  which  see. 

Oil  of  Groundnuts.— A  fine  oil  is  now  extensively  made  both  in 
France  and  in  this  country,  by  expressing  groundnuts  between  hot 
plates  in  the  same  way  that  linseed  oil  is  prepared.  Its  chief  use, 
as  far  as  I  can  learn,  is  to  adulterate  almond  and  olive  oils.  It  is 
remarkably  free  from  unpleasant  properties,  and  if  thrown  into 
commerce  under  its  own  proper  name,  would  no  doubt  answer  many 
purposes  in  the  arts,  in  medicine,  and  in  domestic  economy.  Oil 
of  groundnuts  has  been  employed  in  place  of  neat's-foot  od  tor 
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citrine  ointment,  which,  however,  is  apt  to  be  too  soft  when  thus 
prepared. 

Oleum  Thcobromce. — Cacao  butter,  the  solid  oil  of  chocolate  nnta, 
softens,  without  quite  fusing,  at  the  temperature  of  the  body;  its 
odor  and  taste  are  peculiarly  agreeable,  and  besides  its  application 
to  chapped  lips,  its  extensive  use  in  suppositories,  and  its  occasional 
employment  as  a  coating  to  pills,  it  has  been  given  internally  as  a 
substitute  for  cod-liver  oil  and  other  fats;  it  is  liable  to  adultera- 
tion with  solid  animal  fats,  and  I  have  met  with  specimens  contain- 
ing wax  in  considerable  proportion,  (A  full  account  is  given  in  the 
Froc.  Amer.  Pharm.  Assoc.,  xv.  347.) 

Oleum  adipis,  oleum  lini,  oleum  bubulum,  oleum  bertholetice,  oleum. 
niynsticce  expressum,  oleum  macidis,  oleum  cocois,  oleum  palmce,  oleum 
cetacei,  and  oleum  gossipii,  are  seldom  used  for  any  internal  form 
of  administration,  but  in  common  with  olive  and  almond  oil  have 
their  special  adaptations  and  uses  in  the  arts,  and  for  topical  ai:)pli- 
cations  in  medicine. 

Lard  oil,  which  is  a  tolerably  pure  form  of  olein  when  freshly 
and  skilfully'  prepared,  is,  however,  seldom  met  with  in  commerce 
free  from  a  disagreeable  rancid  odor;  on  this  account  it  is  rarely 
employed  in  medicine.  It  is  said  to  be  largely  exported  for  fraudu- 
lent admixture  with  olive  oil. 

Linseed  or  flaxseed  oil  is  chiefly  used  to  mix  with  the  carbonates 
of  lead  and  zinc  in  the  manufacture  of  the  pigments  known  as  white 
lead  and  zinc  white;  it  is  sometimes  superseded  for  this  use  by  a 
variety  of  inferior  oils,  which  possess  similar  drying  or  oxidizing 
properties.  Boiled  linseed  oil,  particularly  if  litharge  or  acetate  of 
lead  is  mixed  with  it  in  boiling,  is  remarkable  for  the  rapidity 
with  which  it  dries  into  a  hard  varnish-like  material.  This  oil  is 
sometimes  used  as  a  "healing"  cathartic  in  doses  of  one  or  two 
I  ounces,  for  which  i)urpose  the  cold  expressed  oil  is  preferable.  In 
this  dose  it  is  highly  recommended  for  piles,  and  for  burns  a  lini- 
ment, made  with  liq.  calcis,  is  used  with  admirable  efiect,  and 
known  in  Scotland  as  carron  oil  from  its  frequent  use  at  theCarron 
Iron  Works. 

Neat's-foot  oil,  as  usually  met  with,  is  so  offensive  that  it  has  been 
omitted  from  the  one  officinal  preparation  in  which  it  was  for- 
merly directed — unguentum  hydrargyri  nitratis.  It  may  be  made 
pure  and  good  enough  for  internal  use,  and  in  England  it  is  said  to 
be  employed  for  frying  fritters;  it  does  not  thicken  by  age. 

Oil  of  brazil-nuts  (o]emn  bertholetire),  when  properly  made,  is  of  a 
bright  amber  color,  has  the  peculiar  smell  and  taste  of  the  nut,  and 
congeals  at  24°  F.  Dr.  Donnelly,  of  Philadelphia,  lias  used  it  as  a 
substitute  for  olive  oil  in  plasters  and  ointments,  and  found  it  to  be 
well  adapted  for  such  i)urposes,  one  gallon  of  oil  requiring  six 

\    pounds  of  litharge  to  saponify,  and  yielding  a  good  plaster  of  a 
rich  cream  color,  and  12  oz.  of  a  superior  glycerin. 
_  Expressed  oil  of  nutmegs,  as  it  occurs  in  commerce,  is  of  the  con- 

!    Biatence  of  suet,  and  has  a  mixed  white  and  yellow  color,  and  a 
strong  odor  of  nutmegs;  it  is  prepared  in  the  East  India  Islands  by 
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exposing  the  Lriiised  nutmegs  contained  in  a  bag  to  the  vapors  of 
boiling  water  and  subjecting  thern  to  joressure  between  lieated  jilates. 
It  is  entirely  soluble  in  boiling  ether;  leaves  nearly  one-half  behind 
on  being  treated  with  cold  ether;  the  residue  is  white,  pulverulent, 
inodorous.  It  is  chiefly  used  for  external  applications  where  a  mild 
stimulant  is  I'equired. 

Exjn-essed  oil  of  mace  is  now  very  seldom  met  with  in  commerce; 
it  is  prepared  in  a  manner  similar  to  the  above,  has  the  consist- 
eucy  of  butter,  a  reddish  color,  and  an  agreeable  strong  odor  and 
taste  of  mace. 

Cocoa-nut  oil  is  obtained  by  expression  from  the  kernel  of  the 
cocoa-nut;  it  is  of  the  consistence  of  suet  between  40°  and  50°, 
and  semifluid  between  75°  and  85°;  it  is  liable  to  have  a  peculiar 
odor  owing  to  the  presence  of  caprylic  and  capronic  acids  in  small 
quantities,  of  which  the  greater  part  may  be  removed  by  digesting 
the  oil  for  several  hours  with  coarsely-powdered  charcoal,  and  Al- 
tering through  paper  in  a  warm  place.  It  has  been  proposed  as 
a  substitute  for  lard,  especially  in  ointments  which  contain  much 
vegetable  matter,  or  aqueous  mixtures,  of  which  it  is  able  by  tri- 
turation to  take  up  one-third  moi-e  than  lard.  Its  keeping  well 
without  getting  rancid  admirably  adapts  it  for  such  purposes,  and 
also  for  hair  oil;  it  is  readily  absorbed  by  the  skin,  and,  therefore, 
is  not  so  apt  to  stain  the  garments  and  bedclothes.  Burnett's 
cocoaine  is  understood  to  be  chiefly  composed  of  this  oil. 

Palm  oil  is  consumed  largely  in  the  manufacture  of  soap,  to  which 
it  imparts  its  peculiar  odor  and  yellow  color;  of  these,  however,  it 
is  deprived  by  exposure  to  air  and  light.  It  is  a  very  extensive 
article  of  comjnerce  in  England,  entering  into  many  of  the  cheaper 
varieties  of  soap,  and  in  pharmacy  being  used  in  the  manufacture 
of  plasters,  certain  pomades  and  ointments,  and  in  the  manufac- 
ture of  glycerin  by  distillation.  It  is  a  soft  solid,  melts  at  117J° 
F.,  sp.  gr.  .968. 

Spermaceti  ozY  is  the  clearest  and  thinnest  of  the  whale  oils;  it  is 
remarkably  adapted  lor  greasing  heavy  machinery,  for  which  pur- 
pose it  is  in  great  demand;  it  is  also  a  fine  oil  for  burning,  but 
is  rarely  used  in  medicine  or  pharmacy,  except  hy  those  few  prac- 
titioners who  believe  it  a  good  substitute  for  cod-liver  oil. 

Cotton-seed  oil  is  obtained  by  expression  as  a  very  d.irk,  almost 
black,  tenacious  oil,  which,  until  the  introduction  of  certain  pro- 
cesses for  its  purification  and  bleaching,  was  deemed  of  no  com- 
mercial value;  it  has  since  become  a  very  large  article  of  commerce, 
and  is  used  in  the  arts  for  many  of  the  purposes  to  whidi  the 
bland  fixed  oils  are  applicable,  and  alsO  for  the  adulteration  of 
olive  oil  and  the  other  more  expensive  oils.  It  has  been  used 
successfully  in  several  officinal  ointnients.  (See  Am.  Joiirn.  Fharm,, 
1861,  p.  208.) 

Oleimi  ricini,  oleum  tiglii,  oleum  morrhuce,  and  oleum  Jmlicora;  are 
medicinal,  and  used  as  internal  remedies. 

Castor  oil  is  a  viscid,  transparent,  light  yellow-colored  oil,speciftc 
gravity  .9575,  at  77°.    Its  taste  and  smell,  when  of  a  fine  quality, 
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aro  very  slight,  though  its  extreme  viscidity  renders  it  disagreeable. 
It  is  peeulfar  in  being  niiscible  with  absolute  alcohol  in  all  propor- 
tions, and  in  rendering  other  oils,  mixed  with  it  in  certain  projior- 
tions,  also  soluble;  it  also  dissolves  some  alcohol,  but  this  property 
diminishes  with  the  strength  of  the  alcohol.  Tlie  principal  kinds 
found  in  the  commerce  of  the  United  States  are,  the  American  oil, 
which  is  produced  principally  in  the  Western  States  and  comes 
in  casks;  a  variety  said  to  be  expressed  principally  in  New  York 
from  seeds  imported  from  the  East  Indies;  and  the  East  India  oil, 
which  is  imported  in  tin  cans  from  Bombay  and  Calcutta.  The 
latter  article  is,  I  think,  generally  the  best,  either  from  the  agita- 
tion to  which  it  is  subjected  in  the  hold  of  the  vessel  during  a  long 
voyage,  a  great  part  of- the  time  in  the  tropics,  producing  a  separa- 
tion of  its  albuminous  ingredient,  and  thus  clarifying  it,  or  from 
some  peculiarity  in  its  preparation.  A  can  of  this  oil  is  often  found 
cloudy  near  the  bottom,  while  the  upper  portion  may  sometimes 
be  racked  off  remarkably  clear  and  free  from  odor  and  taste. 

The  English  castor  oil,  so  much  esteemed  here,  has  been  selected 
from  the  best  East  India  oil  and  submitted  to  filtration,  and  after- 
wards bleached  by  exposure  to  the  sun.  The  blue  tinge  of  color  of 
bottles  in  which  it  is  sold,  by  neutralizing  the  j-ellow  rays  reflected 
from  the  oil,  give  it  the  appearance  of  great  freedom  from  color. 
{See  Pharmaceutical  ISTotes  of  Travel,  by  the  author.  Am.  Journ. 
Pharra.,  vol.  xxx.  p.  114.) 

The  Palma  Christi,  which  produces  the  valuable  seed  yielding  this 
oil,  is  a  beautiful  annual  plant,  readily  cultivated  in  our  climate 
from  the  seed.  It  grows  to  the  height  of  from  six  to  ten  feet,  and 
is  one  of  the  most  ornamental  of  annuals  for  garden  or  lawn. 

The  seeds  are  powerfully  acrid  and  cathartic.  The  activity  of 
these  and  the  oil  depends  upon  an  acrid  principle,  said  to  be  resi- 
noid,  which  is  invariably  present  in  it,  and  is  modified  by  the 
bland  demulcent  properties  of  the  oil,  rendering  it  one  of  the  most 
useful  of  cathartics. 

The  leaves  of  Pahna  Christi  have  come  into  use  within  a  few 
years  as  an  application  to  the  mammae,  wnth  a  view  to  promote  the 
flow  of  milk;  an  extract  prepared  from  them  is  spread  upon  cotton 
cloth  and  applied  to  the  n}ammre ;  an  infusion  is  recommended  for 
the  same  purpose,  to  be  taken  internally. 

Great  quantities  of  castor  oil  are  consumed  in  the  preparation  of 
applications  for  the  hair,  it  being  now  generally  preferred  to  bear's 
oil,  which  was  formerly  much  in  vogue  for  this  purpose.  For 
greasing  the  hair,  it  should  have  a  small  admixture  of  ulcohol  to 
diminish  its  viscid  properties,  while  for  hair  restoratives,  such  as 
are  called  katharion,  tricopherous,  etc.,  the  alcohol  is  in  larger  pro- 
Itoriion,  the  oil  being  added  to  diminish  the  drying  and  crisping 
I'roperties  of  the  spirits  used.  Recipes  for  preparations  of  this 
composition  are  given  in  the  chapter  on  Perfumery  and  Toilet  Pre- 
parations. 

Croton  oil,  like  the  foregoing,  is  the  product  of  the  seeds  of  one 
of  the  family  Euphorbiacese.    It  is  imported  in  bottles  holding 
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about  twenty  ounces.  Its  powerful  irritant  and  drastic  cathartic 
pro]3erties,  in  doses  of  from  one  to  two  drops,  are  well  known.  la 
applying  it  as  a  local  irritant  for  producing  a  pustular  eruption,  it 
is  usually  diluted  with  twice  the  quantity  of  olive  oil;  it  should 
tlieu  be  carefully  and  conspicuously  marked /or  external  use. 

Pure  croton  oil  is  soluble  in  about  its  own  bulk  of  very  strono- 
alcohol,  but  in  two  or  three  days  nearly  all  the  oil  separates.  One 
of  the  most  ready  ways  of  testing  its  quality  is  to  try  its  eflect 
upon  the  skin;  if  pure,  the  speedy  appearance  of  the  eruption  may 
be  anticipated.    (See  Amer.  Journ.  Pharm,,  1860,  p.  306.) 

Dr.  Isaac  Hays,  of  Philadelphia,  has  often  succeeded  in  pro- 
ducing the  pustular  eruption  by  mixing  an  equal  bulk  of  oil  of 
spearmint  with  croton  oil  when  the  pure  oil  failed  to  produce  the 
desired  effect. 

Cod-liver  oil.,  as  supplied  to  the  American  market,  is  largely  pre- 
pared upon  our  New  England  coast,  and  that  of  ISTewfoundland,  in 
connection  with  the  cod  fisheries.  Three  different  commercial 
varieties  are  produced,  which  vary  in  quality  according  to  the  skill 
and  care  expended  in  their  preparation.  Pale  cod-liver  oil  is  pre- 
pared in  IS^ew  England  by  cutting  up  the  fresh  livers  and  throwing 
them  into  water  in  a  large  tank  arranged  for  the  application  of 
heat.  A  fire  being  kindled,  the  oil  rises  to  the  surface  and  is 
skimmed  oti:';  by  standing,  even  after  being  barrelled,  a  deposit  sepa- 
rates which  allows  of  the  clear  oil  being  racked  ofi\  It  is  abun- 
dant in  our  markets  within  a  few  years,  being  used  exclusively  in 
medicine,  and  commanding  a  price,  by  the  gallon,  of  from  $2  to  $3. 

The  other  most  common  variety  is  the  dark-brown  oil.  The  livers, 
being  thrown  into  a  heap  exposed  to  the  sun,  are  thus  allowed  to 
become  decomposed,  and  the  oil  is  collected  as  it  flows  out  from  the 
corrupting  mass.  The  dark-brown  oil  is  rancid,  having  a  disagree- 
able empyreumatic  odor,  and  a  taste  which  is  bitter,  besides  being  ■ 
acrid,  as  in  the  other  case.  It  is  used  extensively  by  curriers.  Its  i 
price  is  usually  about  $1  per  gallon. 

The  pale-brown  cod-liver  oil  is  intermediate  in  its  properties  be-  • 
tween  the  foregoing;  it  is  by  some  preferred  to  either,  and  by  several  1 
customers  with  whom  I  have  met  is  said  to  disagree  less  with  the 
stomach.  This  variety  is  not  so  common  in  commerce.  Many 
dealers  do  not  procure  it  at  all.  I  have  obtained  it  by  the  gallon 
at  from  $1  25  to  $1  75  per  gallon.  There  are  all  grades  of  quality 
between  the  finest  and  commonest  oils. 

The  large  admixtui^e  of  other  fish  than  the  cod  in  the  produce  of 
the  iN'ew  England  fisheries,  and  the  consequent  admixture  of  the 
livers,  has  induced  a  very  general  opinion  that  the  JSTewfoundland 
oil,  as  representing  the  oil  of  the  livers  of  the  cod  exclusively,  is  to 
be  preferred.  This  is  the  kind  of  oil  sold  chiefly  in  England,  and 
upon  which  the  reputation  of  the  oil  was  mainly  founded  in  the 
first  instance.  Excellent  cod-liver  oil  is  made  in  London  from  the 
livers  of  the  fresh  fish  brought  to  that  market.  Tiie  firni  of  Allen 
and  Ilanburys  supply  their  extensive  demand  from  this  source. 
The  livers  are  placed  in  a  large  iron  pan  over  a  coal  fire,  a 
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heated  to  about  180°  F.,  stirring  constantly  until  they  break  down 
into  a  uniform  pulpy  liquid  mass;  this  is  immediately  transferred 
to  calico  bags,  whence  the  oil  drains  out.  After  filtration,  while 
still  warm,  the  oil  is  ready  for  use.  In  this  state  the  oil  separates, 
at  the  temperature  of  60°  F.,  a  considerable  deposit,  which  it  is 
the  practice  of  some  to  remove  by  filtration,  while  others  allow  it 
to  remain  as  probably  quite  as  efficient  as  the  more  fluid  part. 

The  composition  of  cod-liver  oil,  as  inferred  from  the  analysis  of 
Dr.  De  Jough,  is  similar  to  that  of  other  fatty  oils,  with  the  ex- 
ception of  a  peculiar  organic  substance  of  biliary  origin  called  by 
him  gaduin,  and  also  some  of  the  constituents  of  bile,  with  traces 
of  iodine,  bromine,  etc. 

More  recently,  Dr.  F.  L.  Winckler  has  investigated  its  chemical 
nature,  and  regards  this  oil  as  an  organic  whole  of  a  peculiar  che- 
mical composition,  difiering  from  that  of  all  other  fatty  oils  hither- 
to employed  as  medicines.  According  to  this  eminent  chemist, 
some  glycerin  is  replaced  by  oxide  of  the  organic  radical  propyle 
(C3H),  a  compound  of  which  exists  also  in  ergot  and  in  the  liquor 
of  pickled  herring.  From  this  Dr.  Winckler  infers  that  cod-liver 
oil  caimot  be  replaced  by  any  other  officinal  oil.  Propylamine 
(CjHjWHj),  a  product  of  the  reaction  of  ammonia  on  cod-liver  oil, 
is  also  found  by  Winckler  in  normal  urine  and  sweat;  and,  view- 
ing its  formation  as  probable  by  the  reaction  in  the  system  by 
which  cod-liver  oil  is  assimilated  and  burnt  up  in  the  lungs,  he 
founds  upon  this  his  theory  of  the  utility  of  cod-liver  oil  in  medi- 
cine. 

The  amount  of  iodine  in  cod-liver  oil  does  not  exceed  .05  per 
cent.,  and  is  too  insignificant  to  be  of  great  medicinal  activity  ; 
sometimes  other  oils  have  been  substituted  for  it  by  dissolving 
iodine  in  them.  True  liver  oils  all  give  Pettenkofer's  reaction ;  a 
drop  of  sulphuric  acid  produces  a  violet  color  with  the  biliary  con- 
stituents contained  in  the  oil. 

Dugong  Oil. — This  oil  is  obtained  from  two  herbivorous  cetaceous 
animals,  the  family  Manitidte,  the  one,  Ilalicore  Dugong,  an  in- 
habitant of  the  Indian  Seas,  the  other,  Halicore  Australis,  occur- 
ring off  the  northwest  coast  of  Australia.  Specimens  of  this  oil 
from  Ceylon  are  solid,  while  from  Australia  more  fluid,  though 
with  a  deposit  of  stearin.  Both  have  a  tallow-like  taste  and  no 
fishy  smell,  and  have  been  used  as  substitutes  for  cod-liver  oil.  I 
am  not  aware  that  aiiy  specimens  have  reached  the  United  States 
as  yet. 

In  addition  to  the  foregoing,  no  less  than  thirty-seven  fixed  oils 
and  fats  are  found  in  the  shops  of  the  various  nations  of  Europe, 
many  of  which  were  formerly  officinal.  Some  of  these  are  now 
called  for  by  the  more  ignorant  classes  under  the  impression  that 
sj^ecial  virtues  attach  to  the  fats  of  diflerent  animals  and  fishes. 
(xooHe  grease  is  much  esteemed  as  an  application  to  chapped  bunds, 
and  to  he  applied  by  inunction  for  rheuniatic  and  other  pains;  it  is 
preserved  in  many  families  for  this  use.  Bear's  oil  has  a  great  repu- 
tation for  the  hair,  and  is  undoubtedly  a  good  application  and  less 
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liable  to  become  rancid  tban  some  otber  oils.  It  is  met  with  in 
considerable  quantities  in  the  western  cities,  but  it  is  needless  to 
remark  that  very  few  of  the  hair  preparations  labelled  bear's  oil 
are  even  contaminated  with  this  ingredient.  Catfish  oil,  sturgeon's 
oil,  porpoise  oil,  and  rabbit  fat  are  all  occasionally  in  demand,  but 
seldom  kept  by  the  druggist  or  pharmacist;  it  is  within  there- 
collection  of  the  writer  that  cod-liver  was  equally  a  rara  avis. 


CHAPTER  VI. 
on  volatile  oils,  camphors,  and  resins. 

Volatile  or  Essential  Oils. 

This  important  and  interesting  class  of  proximate  principles  con- 
tains an  immense  number  of  individuals  which  are  distinguished 
from  each  other  more  by  striking  sensible  and  physical  than  by 
chemical  peculiarities.  By  far  the  largest  number  are  derived  from 
plants,  in  which  they  exist  ready  formed,  although  some  are  the 
products  of  a  spontaneous  fermentative  action  set  up  amon^  prin- 
ciples contained  in  the  plants  in  the  presence  of  water.  Volatile 
oily  products  of  the  destructive  distillation  of  organic  substances, 
the  rational  composition  of  which  is  not  known,  are  likewise  con- 
veniently classed  with  volatile  oils.  Those  which  may  be  desig- 
nated as  definite  chemical  compounds,  such  as  creasote,  may  be 
more  appropriately  treated  of  under  the  head  of  the  several  sources 
from  which  derived.  Natural  volatile  oils  are  mostly  prepared  by 
mixing  plants  or  parts  of  plants  containing  them,  with  water,  ana, 
after  maceration  for  a  certain  length  of  time,  subjecting  the  mix- 
ture to  distillation.  The  distillate  is  usually  milky,  and  on  stand- 
ing separates,  most  of  the  oil  rising  to  the  top,  or,  in  a  few  instances, 
subsiding,  while  the  water  continues  charged  to  saturation  with 
the  oil.  Although  the  boiling  point  of  these  oils  is  much  above 
that  of  water,  most  of  them  are  readily  volatilized  in  contact  with 
steam  at  212°,  and  are  hence  conveniently  prepared  by  distillatiou 
as  above. 

The  unpleasant  odor  at  first  perceived  in  the  distillate  Avas  for- 
merly believed  to  be  empyreumatic,  but  is  now  said  to  be  due  to 
portions  of  tin  dissolved  from  the  neck  of  the  still  or  the  cnndensiiiff 
worm,  and  to  disappear  with  the  subsequent  oxidation  of  this  metal,  . 
and  its  separation  as  a  flocculent  precipitate;  this  is  often  mistaken  : 
for  an  algseric  vegetation. 

Some  highly  odoriferous  plants,  which  yield  by  this  process  sparse  . 
and  unsatisfactory  results,  are  found  to  impart  their  volatile  c  ° - 
better  by  digestion  with  fixed  fatty  bodies,  which,  when  treat 
with  strong  alcohol,  yield  the  volatile  oils  to  that  solvent,  forming  : 
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essences;  numerous  oils  or  essences  used  in  perfumery  are  prepared 
in  this  way.  Others  are  prepared  by  direct  expression  Ironi  tlie 
structures  containing  them,  as  the  oils  obtained  irom  the  rind  of 
the  lemon  and  bergamot  fruits;  while  others  are  obtained,  with 
associated  resins  and  camphors,  by  the  use  of  ether ;  in  the  Phar- 
macopoeia several  of  these  are  grouped  under  the  head  Oleoresina. 

The  volatile  oils  are  mostly  soluble  in  water  to  a  very  limited 
extent;  and  dissolve  a  small  proportion  of  water,  which  separates 
at  low  temperatures.  They  are  mostly  soluble  to  an  unlimited  ex- 
tent in  anhydrous  alcohol,  ether,  and  the  fixed  oils. 

The  perfume  of  most  plants  is  due  to  the  gradual  elimination, 
diffusion,  and  oxidation,  in  very  minute  quantities,  of  their  vola- 
tile oils.  Every  one  nmst  have  noticed  that  in  the  moist  morning 
and  evening  atmosphere,  the  odor  of  flowers  is  greatly  enhanced,  a 
phenomenon  which  is  partly  due  to  the  power  of  vapor  of  water  to 
aid  in  the  diffusion  of  the  volatilized  oils,  and  probably  partly  to 
an  increased  tendency  to  oxidization  in  contact  with  aqueous 
vapor.  According  to  Liebig,  the  perfume  of  essential  oils  is  strong 
iu  proportion  to  their  tendency  to  oxidize  in  the  air,  though  their 
degree  of  volatility  has  also  an  important  bearing  on  this  property. 
Their  odor  is  generally  strong  in  proportion  to  the  oxygen  in  their 
composition.  Certain  oils  containing  no  oxygen  may  be  temporarily 
deprived  of  their  characteristic  odors  by  distillation  from  freshly- 
burnt  lime  in  an  apparatus  exhausted  of  air  or  filled  with  carbonic 
acid  gas.  The  odor  of  essential  oils  is  apt  to  be  less  delicate  or 
grateful  after  they  have  been  isolated  than  when  spontaneously 
exhaled  by  the  plant,  and  by  time  and  exposure  matiy  of  them  not 
only  lose  their  delicacj'  of  flavor,  but  become  less  limpid,  assuming 
a  darker  color  and  more  resinoid  consistence.  In  the  process  of 
drying  certain  plants  at  a  moderate  heat,  the  oil  seems  to  improve 
iu  flavor,  while  very  little  of  it  is  dissipated,  so  that  the  aromatic 
seeds,  as  of  feimel  and  caraway,  the  unexpanded  flowers  of  cloves, 
etc.,  as  found  in  commerce,  yield  full  proportions  of  essential  oils, 
and  of  finer  quality  than  the  imported  oils  obtained  from  them 
when  fresh.  Valerian  is  an  instance  of  the  smell  being  greatly 
increased  by  age,  owing  to  the  oxidation  of  the  oil. 

In  judging  of  the  odor  of  a  volatile  oil  the  diffusion  of  a  very 
small  quantity  in  the  air  is  preferable  to  applying  the  nose  directly 
to  the  vial.  Inexperienced  persons  will  sometimes  fail  to  recognize 
the  resemblance  of  the  oil  or  essence  to  the  plant  from  which  de- 
rived from  neglect  of  this;  a  drop  rubbed  upon  the  hand  and 
moistened  by  the  breath  will  generally  develop  the  characteristic 
odor.  Solutions  of  essential  oils  in  alcohol  often  disappoint  the 
expectation  of  amateurs  from  the  predominance  of  the  odor  of  the 
spirit,  which,  as  the  most  volatile  ingredient,  first  salutes  the  olfac- 
tory nerve;  and  yet  these  solutions  may  be  suited  to  the  purposes 
in  view,  imparting  a  lasting  perfume  after  the  alcohol  has  evapo- 
rated. It  is  the  custom  of  perfumers  to  dilute  the  alcoholic  solu- 
tions of  essential  oils,  colognes,  toilet  waters,  and  spirits,  with  as 
large  a  proportion  of  water  as  is  compatible  with  the  complete 
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solution  of  tlie  oil.  {See  chapter  on  Distilled  Products  and  Per- 
fumery.) 

In  medicine,  the  essential  oils,  aa  existing  naturally  in  plants  and 
extracted  by  menstrua,  or  as  isolated  for  separate  use,  are  in  tlie 
highest  degree  usei'ul  and  important;  they  and  their  immediate 
derivatives,  the  camphors  and  resins,  furnish  remedies  of  the  follow- 
ing therapeutic  classes:  stimulants,  arterial  and  nervous — in  tlie 
latter  class  the  sulphuretted  oils  are  especially  important — rube- 
facients, carminatives,  emmenagogues,  parturients,  diuretics,  anthel- 
mintics, sedatives,  and  a  few  of  them  are  used  with  great  advantage 
as  remedies  in  hemorrhages  and  for  important  alterative  effects  in 
the  secretions.  The  most  familiar  use  made  of  volatile  oils  in  ordi- 
nary prescriptions  is  with  reference  to  their  aromatic  and  corrective 
properties  in  combination  with  other  remedies.  Upon  their  employ- 
ment in  this  connection,  see  cliapter  on  the  Art  of  Prescribing. 

Chemical  History. — ITotwithstanding  the  admitted  crude  and  im- 
perfect preparation  of  the  volatile  oils  of  commerce,  and  the  fact  that 
they  consist  of  different  proximate  principles  varying  in  their  rela- 
tive proportions  to  each  other,  and  therefore  in  the  results  of  their 
analyses;  yet  much  light  has  been  thrown  upon  their  chemical 
history  by  the  labors  of  chemists. 

Volatile  oils  may  be  classed  as,  1.  Carbo-hydrogens  or  camphenes; 
2.  Oxygenated  oils;  3.  Nitrogenated  oils;  4.  Sulphuretted  oils;  and 
5.  Empyreumatic  oils.  Another  classification,  by  Fourcroy,  is,  1. 
Fugacious  oils,  obtainable  only  by  the  "•intermediary"  of  a  fixed 
oil,  such  as  lily,  jasmine,  tuberose,  etc. ;  2.  Light  oils,  those  extracted 
by  expression;  3.  Viscous  oils, such  as  canella, cloves, cardamom,  etc.; 
4.  Concrete  oils,  extracted  by  distillation,  which  solidif}'  on  cooling 
or  crystallize  by  slow  evaporation;  5.  Cerates,  or  those  extracted  in 
a  concrete  state  by  expression,  as  nutmeg  oil;  6.  Camphorated  oils, 
those  from  which  a  substance  similar  to  camphor  can  be  extracted, 
as  lavender,  rosemary,  etc. 

The  natural  volatile  oils  belonging  to  the  first  class  all  have  the 
composition  C,oH,a,  and  from  nearly  all  of  the  second  class  by  frac- 
tional distillation  a  liquid  of  the  same  composition  may  be  obtained, 
having,  with  few  exceptions,  a  lower  boiling  point  and  being  thin- 
ner and  of  less  specific  gravity  than  that  portion  distilling  at  a 
higher  temperature;  the  former  is  called  elceopten;  the  latter,  stear- 
opten;  it  usually  contains  oxygen,  and  frequently  has  the  composi- 
tion of  ordinary  camphor,  C^Jl,fi,  oxide  of  camphene;  or  its  com- 
position corresponds  with  a  hydrate  of  camphene,  CjoHjgO  (Borneo 
camphor),  C^.U^fi^  (juniper  camphor),  G,,ll^fi^  (lemon  camphor). 
A  similar  hydrate  may  be  obtained  from  turpentine  and  rnost  other 
camphenes  by  treating  them  with  a  raixtui-e  of  nitric  acid  and  al- 
cohol, when  terpiJi,  G,JI^^+Qlip,  crystallizes,  which  in  vacuo  loses 
211,0. 

By  the  action  of  hydrochloric  acid  gas  on  the  camphenes,  a  com- 
bination of  the  two  is  effected,  which  may  be  liquid  or  solid;  if  the 
latter,  it  is  crystalline,  and  from  its  resemblance  to  camphor  has 
been  called  artificial  camphor.    The  behavior  of  a  number  ot  the 
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campliones  towards  polarized  light  has  been  observed;  most  of  them 
deviate  its  plane  to  the  left;  the  carbo-hydrogen  of  oil  of  lemon  is 
an  exception,  turning  the  polarized  light  towards  the  right. 

All  'pure  volatile  oils  are  believed  to  be  colorless,  though  a  few 
have  not  as  yet  been  obtained  entirely  destitute  of  color,  while  a 
few  are  so  readily  influenced  by  air  and  light,  as,  after  rectification, 
to  assume  coloration  in  a  short  time  (oil  of  cinnamon  and  cassia). 
There  are  very  few  colored  oils  which  cannot  be  freed  from  color 
by  rectification  or  fractional  distillation;  oleum  matricarite  and 
anthemidis  have  a  blue  color;  oleum  millefolii  an  indigo  blue; 
oleum  absinthii  a  deep-brown  color;  oleum  sem.  nigellse,  which  is 
of  a  brownish  color,  has  the  property  of  fluorescencing  with  a  blue 
color,  which  may  also  be  observed  in  its  alcoholic  and  ethereal 
solutions. 

The  volatile  oils,  by  absorbing  oxygen  from  the  atmosphere, 
assume  a  deeper  color,  which  passes  through  ^^ellow,  reddish,  or 
greenish,  to  brown;  those  to  which  a  color  naturally  belongs  also 
undergo  this  change,  generally  passing  through  green  to  brown. 
This  change,  as  a  general  I'ule,  takes  place  very  slowly  with  the 
natural  carbo-hydrogens;  oxygenated  oils  change  more  quickly, 
usually  in  proportion  to  the  oxygen  they  contain.  With  the  deepen- 
ing of  the  color,  the  fluidity  of  the  volatile  oils  is  lessened  owing 
to  a  resinification  taking  place,  some  gradually  assuming  the  con- 
sistence of  resins;  at  the  same  time  the  odor  is  altered  and  rendered 
more  or  less  unpleasant, 

•  The  less  stearopten  oils  contain,  the  less  are  they  influenced  by 
change  of  temperature,  while  from  all  a  few  crystals  may  be  ob- 
tained in  the  cold,  unless  they  have  been  entirely  deprived  of  the 
water  dissolved  by  them  in  minute  quantities  during  their  prepa- 
ration. As  the  carbo-hydrogens  are  not  solidified  by  a  low  tempe- 
rature, a  change  in  the  amount  of  the  stearopten  must  necessarily 
alter  the  freezing  and  melting  points  of  the  volatile  oils,  the  latter 
of  which  is  always  several  degrees  above  the  former.  G.  H.  Zeller, 
from  his  own  observations  with  oils  prepared  by  himself,  gives  the 
followino;: — 

Oleum  anisi  solidifies  at  430  to  660  F.,  liquefies  at   680  to  720  p. 

"       "  Btellati  "        "  54    "  59    "       "       "    63.5  " 

"     nriiicte  flor.  "  "       "  100  " 

"    foeniculi  (mostly  elscnpten)     "    bel.-|-5  "       "       "    21  " 

"  "      (rich  iu  stuuropt.)     "       at  41    "  45  " 

"     matricnrifB  "       "  10    "   5    "  "    21  " 

"     petroseliiii  "       "  36    "  60  " 

"    rosoe  geran  '«       "  88  "       "  100  " 

The  boiling  point  is  variable  from  the  same  cause ;  volatile  oils 
commence  to  boil  at  comparatively  low  temperatures,  when  elreopten 
with  little  stearopten  distils  over ;  gradually  the  boiling  point 
rises  and  the  distillates  contain  more  of  the  stearopten  ;  the  boiling 
point  of  any  pure  compound  of  the  volatile  oils  is  stationary. 

The  relations  between  certain  essential  oils,  organic  acids,  and 
neutral  principles  found  in  plants,  constituting  regular  series  of 
chemical  compounds,  though  not  as  yet  discovered  to  extend  to 
26 
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any  great  number  of  them,  are  among  the  most  curious  and  in- 
teresting developments  of  modern  chemistry.  The  following  sylla- 
bus embraces  most  of  these  : — 

Benzyle,  Bz  . 

Hydruret  of  Bz,  oil  of  bitter  almond  . 
Oxide  of  Bz,  anhydrous  benzoic  acid  . 

"     crystallized  "... 
Cynnamyle,  Ci     .....  . 

Hydruret  of  Ci,  oil  of  cinnamon  . 
Oxide  of  Ci,  cinaamic  acid  .... 

Cumyle  ....... 

Hydruret  of  cumyle,  oil  of  cumin 
Oxide  of  cumyle,  cuminic  acid 

Thymyle,  Tli  

Hydruret  of  Tb,  thymene  .... 

Oxide  of  Th,  thymol  

"Carvol,"  oil  of  caraway  .... 

"  Carvacrol,"  creasote  of  camphor 
Rutyle,  Rut  ...... 

Hydruret  of  Rut,  oil  of  rue  .... 

Salicyle,  Sal  ...... 

Hydruret  of  Sal  (spirous  acid)f  . 
Helicin  -f-  -iq-  ...... 

Saligenin  ....... 

Salicin  -(-  2  aq.  ...... 

Salicylic  acid  ...... 

Salicilate  of  oxide  of  methyle,  oil  of  gaultheria 

Adulterations  and  Tests. 

Essential  oils  are  liable  to  be  adultei'ated  with  fixed  oils,  with 
alcohol,  and  with  other  and  cheaper  essential  oils.  The  mode  of 
detecting  these  adulterations  is  as  follows : — 

With  Fixed  Oils. — Oils  thus  adulterated  leave  upon  bibulous 
j)aper  a  greasy  spot,  which  remains  even  after  long-coutiuued  heat- 
ing over  the  flame  of  a  lamp.  Sometimes,  owing  to  the  essential 
oil  being  jmrtially  resinified,  it  leaves  a  mark  which  is  devoid  of 
transparency  and  possesses  a  peculiar  gloss,  while  the  stain  from  a 
fixed  oil  is  transparent,  and,  when  completely  absorbed  by  the 
paper,  devoid  of  a  distinct  gloss — besides,  when  soaked  in  alcohol 
and  heated,  the  resinous  stain  can  be  wiped  off,  while  the  fatty 
stain  cannot  be  removed.  When  a  mixture  of  volatile  and  fixed 
oils  is  distilled  with  water,  the  volatile  oil  passes  over  while  the 
fixed  oil  remains,  and  may  be  saponified  with  alkali.  On  dissolv- 
ing the  volatile  oil  in  strong  alcohol,  in  the  proportion  indicated 
in  the  syllabus,  the  greater  part  of  the  fixed  oil  remains  undis- 
solved. Small  pi'oportions  of  fixed  oils  mny  escape  detection  if 
soluble  to  any  extent  in  alcohol,  and  this  difficulty  is  increased  by 
the  increased  solubility  of  the  fixed  oils  from  admixtui-e  with 
essential  oils. 

With  Alcohol — When  the  proportion  of  alcohol  is  considerable, 
the  greater  part  of  it  may  be  extracted  by  water,  the  liquid  be- 
coming turbid,  and  the  oil  finally  separating.  When  the  quantity 
of  the  adulteration-is  small,  it  is  better  to  shake  it  with  olive  oil, 

*  The  aldehyde  of  caprinio  acid.        t  Oil  of  spircea  (see  Acids). 
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which  dissolves  the  essential  oil,  and  separates  the  alcohol  in  a 
layer  floating  on  the  surface.  The  quantity  of  alcohol  is  shown 
approximuiely  by  shaking  the  adulterated  oil  with  an  equal  bulk 
of  water  in  a  minim  measure  or  test-tube  graduated  for  the  pur- 
pose, and  observing  the  diminution  of  its  volume.  Into  a  gradu- 
ated tube,  two-thirds  filled  with  the  oil,  some  pieces  of  chloride  of 
calcium  may  be  introduced,  and  a  gentle  heat  applied  for  a  few 
minutes  with  agitation.  If  no  alcohol  is  present,  the  lumps  of 
chloride  of  calcium  appear  unaltered  on  cooling ;  if  it  contains 
alcohol,  they  will  show  a  disposition  to  coalesce,  and  if  it  is  in 
considerable  proportion,  a  fluid  layer  will  separate  at  the  bottom, 
on  which  the  oil  will  float.  This  is  especially  applicable  to  oil  of 
lemon,  of  which  480  grains,  mixed  with  15  of  alcohol,  liquefies  3 
grains  of  chloride  of  calcium.  The  suspected  oil  being  agitated 
with  dry  acetate  of  potassium,  if  dissolved,  on  mixture  with  sul- 
phuric acid,  and  heating,  the  odor  of  acetic  ether  is  evolved,  re- 
cognizable by  its  odor.  I^itric  acid,  added  to  oil  of  bitter  almonds, 
will  only  give  off  nitrous  fumes  in  case  of  its  adulteration  with 
alcohol. 

j      With  other  Essential  Oils. — One  means  of  detecting  these  com- 
i  mon  adulterations  is  by  rubbing  a  small  quantity  upon  the  hand 
and  noticing  the  odor  before  and  after  it  is  dried,  or  in  setting  fire 

ito  a  small  portion  and  blowing  it  out  again,  when  the  foreign  odor 
may  generally  be  perceived.  If,  on  agitating  the  suspected  oil 
with  its  own  bulk  of  strong  alcohol,  it  is  not  completely  dissolved, 
probably  oil  of  turpentine,  or  some  other  sparingly  soluble  oil,  is 
present.  Most  carbo-hydrogens  require  over  10  parts  of  alcohol,  of 
.85  sp.  gr.,  to  dissolve  them.  Oil  of  savine  is  soluble  in  2  parts  of 
.  alcohol  of  this  strength,  which  affords  a  means  of  detecting  its 
;  adulteration  by  the  oil  of  turpentine. 

^  Oils  of  copaiba,  cubebs,  and  the  empyreumatic  oils,  are  recog- 
nized by  the  absence  of  a  violent  fulminating  reaction  with  iodine. 
The  natural  carbo-hydrogens  prevent  the  reaction  of  the  oxy- 
:  genated  oils  with  a  proportionate  amount  of  nitroprusside  of  cop- 
i  per,  which  must,  therefore,  be  used  in  very  small  quantity  only. 

This  reagent  is  prepared,  according  to  "Wittstein,  by  the  follow- 
i  ing  process:  10  ounces  nitric  acid,  sp.  gr.  1.20,  are  stirred  into  4 
(  ounces  powdered  ferrocyanuret  of  potassium,  afterwards  digested 
<  on  a  water-bath  until  the  filtered  solution  is  precipitated  with  a 
j  slate-color  by  a  protosalt  of  iron;  the  liquid  is  then  diluted  with 
'  twice  its  measure  of  water,  neutralized  with  carbonate  of  sodium, 
I  heated  to  the  boiling  point,  filtered,  and  precipitated  with  sulphate 
of  copper;  the  precipitate  is  well  washed  and  dried  at  a  moderate 
heat. 

The  color  imparted  to  oxygenated  oils,  so  far  as  examined,  is 
characteristic  and  striking:  For  ol.  cajeputi  viride,  olive-green; 
ol.  caryoph.,  pink,  violet,  cherry-red,  reddish-brown,  opaque;  ol. 
cassifG,  liyacinthine,  deep  brown,  red;  ol.  chcnopodii,  instantly 
>rown,  red ;  ol.  millefolii,  pale  blue,  dark  green  ;  ol.  monardoe,  color- 
leas,  green,  brown,  black;  ol.  my rcire,  greenish,  greenish-brown  to 
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brown-black.  The  others  are  yellow  or  brown,  combined  with 
yellow  and  red.    (See  Proceed.  Am.  Pharm.  Asso.,  1858,  p.  344.) 

Nitric  acid  reacts  energetically  with  but  few  volatile  oils,  unless 
heat  be  applied,  but  oxidizes  them  slowly.  The  binary  essential 
oils  are  converted  into  a  hard  or  brittle  resin,  with  the  exception 
of  oleum  sabinsB,  which  yields  merely  a  liquid  of  about  the  consis- 
tence of  olive  oil.  The  oxygenated  oils,  on  the  other  hand,  are 
usually  converted  into  a  thick  liquid  or  soft  resinous  mass;  ol. 
absinthii,  aurantii  corticis,  calami,  cari,  caryophylli,  cassise,  matri- 
carite,  menthiB  crispse,  origani  vulgaris,  petroselini,  and  Valerianae 
yield  with  this  reagent,  without  the  application  of  heat,  hard  and 
even  brittle  resin,  in  some  instances  with  the  evolution  of  vapors 

of  imo,. 

Sulphuric  acid  produces  with  but  few  volatile  oils  any  character- 
istic reaction;  it  usually  renders  them  more  consistent;  but  converts 
them  very  rarely  into  a  dark  resin ;  the  color  of  the  acid,  after  the 
reaction  has  ceased,  is  generally  of  various  shades  of  brown  or 
reddish-brown. 

The  color  of  the  following  oils  is  finally  changed  to  blue  or  violet 
by  HjSO^,  ol.  absinthii,  caryophylli,  and  valerians;  to  olive-green, 
ol.  cinnamomi  Chinens. ;  to  bloocl-red,  ol.  anisi  stellati,  origani  vulg., 
and  petroselini;  to  carmine  red  or  purple,  ol.  cinnamomi  Ceylon, 
cumini,  foeniculi,  majoranee,  salvise,  serpylli,  and  thy  mi. 

The  sulphuric  acid  turns  to  a  pure  red,  blood-red,  or  purple  color, 
with  ol.  anisi,  anisi  stellati,  calami,  cassise,  foeniculi,  macidis,  and 
serpylli. 

Iodine  applied  in  fine  powder  reacts  very  diflferently  with  the 
various  essential  oils,  but  this  reaction  is  greatly  modified  by  their 
age,  being  generally  less  energetic  in  proportion  to  their  resinifica- 
tion  and  with  the  diminution  of  temperature,  so  that  difl'erent 
results  are  obtained  at  our  medium  summer  heat,  and  in  winter  at 
the  moderate  temj^erature  at  which  our  rooms  are  usually  main- 
tained. 

The  binary  oils  are  fulminating  in  a  high  degree  with  iodine, 
except  ol.  copaibee,  cubebse,  and  elemi,  whicli  are  but  moderately 
acted  upon.  Of  the  oxygenated  oils,  those  of  the  Aurantiacete  ful- 
minate with  iodine;  also  ol.  lavandulse,  macidis,  origani  vulg., 
petroselini,  and  spicre. 

Ethereal  solution  of  iodine  exerts,  as  a  general  rule,  a  less  power- 
ful action  upon  the  volatile  oils  than  iodine  in  substance. 

Bromine  fulminates  with  many  oils  most  violently;  the  reaction 
is  frequently  so  forcible  as  to  throw  out  of  the  vessel  most  of  its 
contents.  An  ethereal  solution  of  bromine  is  better  adapted  for 
this  purpose,  because  the  reaction  with  the  oils  is  suffic^iently  slow- 
to  notice  any  clianges  in  their  color  and  consistency.  (See  Proceed. 
Am.  Pharm.  7lsso.,"l858,  p.  344,  and  1859,  p.  338,  where  this  sub- 
ject is  fully  treated  of  by  Prof.  J.  M.  Maiscli.) 

In  examining  volatile  oils  for  their  purity,  it  is  advisable  to  take 
into  considerat^ion  all  their  physical  properties  and  their  behavior 
with  various  reagents;  the  greater  or  smaller  amount  ot  eitlier 
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stouropten  or  elreopteii  will  modify,  to  a  certain  extent,  tlicir  ph}-- 
sioal  and  chemical  properties.  The  preservation  of  the  volatile  oils 
free  from  alteration  by  time  seems  to  be  facilitated  by  keeping 
them  well  secured  in  small  bottles  secluded  from  the  light,  and  by 
the  addition  of  alcohol  even  in  small  proportion.  Carl  Fruh  recom- 
mends the  following  method  for  oils  of  lemon  and  orange:  to  every 
pound  of  the  oil  one  ounce  of  alcohol  is  added  and  well  mixed, 
then  an  ounce  of  water  is  added,  which  withdraws  the  alcohol  from 
the  oil  and  collects  at  the  bottom  as  diluted  alcohol,  separating  a 
resinous  film. 

To  restore  old  and  resinified  volatile  oils  Curieux  recommends  a 
strong  solution  of  borax,  which  is  mixed  with  animal  charcoal, 
and  then  agitated  with  the  oil;  the  latter  separates  free  from  resin, 
and  with  the  original  odor.  For  large  quantities  the  simplest  pro- 
I  cess  is,  probably,  redistillation  with  water,  and  sometimes  with  a 
little  alkali. 

A  process  successfully  applied  by  Charles  Bullock,  of  Philadel- 
phia, to  oil  of  lemon  consisted  of  mixing  the  oil  with  a  solution  of 
permanganate  of  potassium,  in  the  proportion  of  an  ounce  of  the 
salt  to  eight  ounces  of  water;  this  quantity  is  sufficient  for  four 
pounds  of  the  oil.  The  mixed  oil  and  solution  being  agitated 
together  for  a  long  time,  the  oil  was  decanted,  mixed  with  fresh 
water,  and  warmed  gently  till  it  floated  perfectly  clear  on  the  sur- 
I  face. 

Class  1st. — Carbo-Hydrogen  Essential  Oils. 

The  most  simple  essential  oils  are  those  which  consist  of  carbon 
I   and  hydrogen  alone.    Some  of  these  are  frequently  associated  with 
I   the  oxygenated  essential  oils.    The  coniierEe,  legurainos93,  and 
!   piperacese  yield  nearly  all  that  are  known.    Although  these  are  so 
i   similar  in  composition,  they  are  as  dissimilar  in  many  of  their  pro- 
I  perties  as  they  are  unlike  the  members  of  the  oxygenated  group. 
I  As  already  stated,  when  absolutely  pure  and  exposed  to  no  oxidiz- 
ing influences,  they  are  quite  inodorous,  and  it  is  impossible  in 
this  state  to  distinguish  oil  of  lemon  from  oil  of  turpentine,  or  oil 
of  juniper  from  oil  of  neroli.    As  soon  as  they  are  exposed  to  ordi- 
;  nary  external  influences,  however,  they  develop  their  characteristic 
•  odors  and  become  less  limpid  and  free  from  color.    Left  in  contact 
'  with  about  an  equal  volume  of  alcohol  and  one  part  of  nitric  acid, 
1  they  gradually  absorb  water  and  separate  an  indifferent  crystalliz- 
i  able  hydrate,  which  has  been  called  ierpin.    By  nitric  acid  they 
are  converted  into  hard  resins,  and  sulphuric  acid  colors  them, 
mostly  of  various  shades  of  red;  nearly  all  fulminate  with  iodine, 
or  like  the  oils  of  cubebs  and  elemi  evolve  at  least  vapors.  "With 
hydrochloric  acid  gas  they  yield  either  solid  or  liquid  compounds. 
As  a  class,  they  are  the  least  soluble  in  alcohol  and  in  water,  and 
liave  the  lowest  specific  gravity.    Several  of  them  are  among  the 
most  useful  of  vegetable  stimulants.    The  composition  of  the  carbo- 
I  liydrogen  essential  oils  is  C,oII,a,  or  some  multii)le  of  C^llg;  they 
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are  therefore  called  terebenes  or  camphenes,  and  may  be  regarded 
as  the  radical  of  camphor,  as  the  following  table  shows: — 


Campliene 
Borneo  camphor 

Terpin  (Juniper  camphor)  CjgHij2U20 


Lemoa  camphor 


Camphor  from  Camphora  offi- 
cinarum    •        .        ,  . 
Camphoric  acid    .       .       .  CioH'gO^ 


Syllabus  of  Empyreumatic  Volatile  Oils. 


Caoutchine,  from 

caoutchouc. 
Colophene,  rosin  oil,  from 

rosin. 

01.  asphalti,  from  asphal- 
tum. 

01.  betulsB,  from  bark  of 

Betula  alba. 
01.  succiui,  from  amber. 


1.  Composition  Cj„Hj5. 

Boils  at  340° ;  odor  resembling  lemon ;  taste  burning,  aro- 
matic; sp.  gr.  .842. 

Colorless  in  transmitted,  indigo-blue  by  reflected  light ;  sp. 
gr.  .940;  boils  at  600°;  odor  peculiar,  empyreumatic; 
used  in  painting. 

Contains  two  isomeric  compounds;  cold  HNOj  colors  it 
brown. 

Odor  agreeably  terebinthinate  ;  sp.  gr.  .847. 

Yellow,  sp.  gr.  .80  to  .88  ;  odor  empyreumatic;  used  as  anti- 
spasmodic internally  and  externally ;  contains  several  iso- 
meric oils;  with  6  parts  fuming  HNO3  yields  artificial 
musk ;  formerly  often  employed  as  a  substitute  for  musk. 


2.  Composition  C„H„. 

Oleum  petrse,  petroleum.     From  spriugs  in  coal  regions;  colorless  and  thin;  yellow, 

brown,  and  almost  black,  and  thick  oily ;  the  American 
coal  oil,  kerosene,  belongs  to  this  class,  as  well  as  Barba- 
does  tar;  consists  of  numerous  isomeric  oils. 

Paraffinum,  parafiBn.  Crystalline,  inodorous,  and  tasteless ;  possesses  little  affinity 

for  chemical  reagents  ;  fusing  point  varies  from  91°  to  149°; 
stoppers  rubbed  with  it  do  not  adhere  to  neck  of  bottles 
containing  alkalies. 


Oleum  cadinum,  from  the 
wood  of  Juniper  oxyce- 
drus. 

Eupion. 

Chysene  CgT^^ 
Pyrene  C^Hu 
Photagene. 


Naphthalin  C^qR^ 


3.  Composition  various. 
Used  in  Greece  for  chronic  eruptions  on  the  skin,  in  the  form 
of  plasma,  etc. 

Colorless,  aromatic,  indifferent,  boils  at  110°  ;  isomeric  bodies 

of  composition  CnHji-{- 2  ;  accompanies  creasote. 
Golden-yellow,  crystalline,  in  coal  tar. 
Colorless  microscopic  needles,  in  coal  tar. 
From  the  tar  of  turf,  bituminous  coal,  etc.  ;  colorless,  thin, 
of  great  illuminating  power;  with  HNO3  uitro-benzole 
and  other  nitrogenated  compounds. 
In  coal  tar,  soot,  etc. ;  colorless  rhombic  laminte,  slightly 
aromatic,  fusible  at  175°. 

So  far  as  examined,  these  carbo-hydrogens  are  not  altered  in  ap- 
pearance on  being  boiled  with  nitro-prusside  of  copper,  a  reagent 
before  adverted  to  as  of  much  interest  in  connection  with  the  oxy- 
genated essential  oils  ;  they  even  have  the  power  to  prevent  a  certain 
quantity  of  this  body  from  acting  on  the  oxygenated  oils. 

ITotwithstanding  their  isomerism,  their  odor,  boiling  point,  and 
optical  behavior  vary  considerably.  It  is  frequently  only  by  the 
last  two  means  that  we  are  enabled  to  conclude  on  the  purity  of 
these  volatile  oils.  Berthelot  has  shown  that  by  the  fractional  dis- 
tillation of  ordinary  oil  of  turpentine  different  portions  may  be 
obtained,  being  alike  in  odor  and  composition,  but  having  a  some- 
what different  boiling  point,  deviating  polarized  light  with  a  dit- 
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ferent  degree,  and  entering  with  hydrochloric  acid  into  combina- 
tions of  a  slightly  diii'erent  character. 

The  following  syllabus  contains  those  binary  oils  which  are 
obtained  as  such  directly  from  the  plants,  or  merely  by  a  simple 


rectification  of  the  crude  product. 


Syllabus  of  Plants  YiELDiNa  CARBO-IlYDBoaEN  Essential  Oils. 


Dipleracecv. 
Dryobalfinops   ciiniphora,  Borneo 
cainplior  tree.    lu  the  cavities 
of  the  ti'uuk. 

Terebinthacece. 
Amyris   elemifera,  Elemi   tree  — 
oleoresin. 

Bftlsamodendron  myrrha,  myrrh — 
gum  resin. 

Boswellia  serrata,  East  India  Oli- 
banum  tree — gum  resin. 

Hedwigia   balsamifera,  Mountain 
balsam — oleoresin. 

Leffuminosce. 

Copaifera  (various  species) — oleo- 
resin. 


Piperacem. 
Piper  cubeba,  cubeb — fruit. 


Piper  nigra,  black  pepper — fruit. 

Conifcrse. 
Abies  canadensis,  hemlock  spruce 

fir — boughs. 
Juniperus    communis,    juniper  — 

fruit,  tops,  and  wood. 


Juniperus  sabina,  savin — leaves. 


Junipcria  Virginiana,  Red  cedar — 
leaves. 

Pinus  pumilio.   Mountain  pine  — 

oleoresin. 
Pinus  palustris  and  other  species 

of  pine — oleoresin. 


Pinus  sabininna. 


Oleum  campboriB,  sp.  gr.  .92  to  .945 ;  the  natural 
oil  contains  camphors ;  solid  with  HCl. 


01.  elemi;  yield  13  per  cent.;  colorless;  sp.  gr. 
.852  ;  odor  agreeable,  terebinthinate  ;  with  HCl  a 
liquid  and  solid  compound. 

01.  myrrhsB ;  yield  2  to  2J  per  cent.  ;  colorless  or 
yellowish  ;  taste  aromatic  camphoraceous ;  used 
in  toothache. 

01.  Olibani;  yield  4  to  5  per  cent.  ;  colorless  ;  sp. 
gr.  .866 ;  odor  terebinthinate ;  contains  very 
little  0  ;  explodes  when  heated  with  HNO3. 

01.  Hedwigise;  yield  11  per  cent.  ;  yellowish;  odor 
terebinthinate  ;  by  HNOj,  flesh-colored  and  car- 
mine. 


01.  Copaibse  ;  yield  40  to  80  percent.;  colorless; 
sp.  gr.  .87  to  .91  ;  with  20  to  30  p.  alcohol  a  tur- 
bid solution 

slowly  ;  fulminates  slightly  with  I 


CjoHjg-f-  2 HCl  solidj  yields  terpin 


01.  cubebae ;  yield  5  to  15.5  per  cent. ;  colorless; 
sp.  gr.  .92  to  .93;  with  27  alcohol  opalescent; 
with  I  yellow  and  gray  vapors ;  by  HjSO^,  brown- 
red. 

01.  Piperis  nigrae  ;  yield  1  to  3  per  cent.  ;  sp.  gr. 
.86  to  .89  ;  no  solid  compound  with  HCl. 

Oil  of  hemlock  or  spruce  ;  yield  1  oz.  per  8  lb.  See 
Am.  Journ.  Ph.,  1859,  29. 

01.  Juniperi ;  yield  of  fruit  ^  to  2J  per  cent. ;  color- 
less ;  sp.  gr.  .85  to  .91  :  SCjoHjg-f  2HC1  is  liquid; 
yields  terpin  very  slowly ;  with  12  p.  alcohol 
turbid  ;  very  fulminating  with  I. 

01.  8abina3 ;  yield  1  to  6  per  cent. ;  colorless ;  sp. 
gr.  .89  to  .94;  soluble  in  2  p.  alcohol,  with  more 
opalescent;  compound  with  HCl  not  solid  ;  yields 
terpin  after  several  montlis;  with  HNO3  thin  bal- 
sam ;  with  I  very  fulminating. 

01.  Juniperi  Virginiante  ;  colorless;  soluble  in  1  p. 
alcohol,  turbid  with  2J  p.  alcohol  and  more; 
dissolves  I  without  reaction. 

01.  templinum;  colorless  or  pale  yellow;  sp.  gr. 
.86;  turbid  with  10  p.  alcohol. 

01.  tercbintliinn3  ;  colorless;  sp.  gr.  .80  to  .90; 
clear  solution  with  10  to  12  part.s  alcohol ;  ful- 
minates violently  with  I ;  with  HCl  a  solid  and 
liquid  compound. 

Abietine;  sp.  gr.  .594  at  61 .70  F. ;  boils  at  21 40  F. 
For  removing  pnint,  grease,  etc.  ;  peculiar  in 
being  lighter  than  alcohol  or  ether. 

The  leaves  of  various  species  of  Pinus  yield  a 
volatile  oil  containing  CiqUib  and  oxygenated 
compounds. 
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Class  2d. — Oxygenated  Oils. 

Besides  carbon  and  hydrogen,  these  essential  oils  contain  oxygen, 
either  in  both  the  elseopten  and  stearopten  or  only  in  the  latter. 
The  elseopten  is  usually  a  carbo-hydrogen,  and  then  mostl^'^  of  the 
composition  C,oHj„ ;  it  is  but  rare  that  the  stearopten,  or  camphor 
as  it  has  been  called,  as  in  the  case  of  oil  of  rose,  is  a  carbo-hydrogen. 
Many  important  members  of  this  class  are  obtained  from  the  natural 
families  IJmbelliferas,  Labiatte,  Lauraceee,  and  Compositfe,  but  they 
are  very  widely  diffused  in  other  divisions  of  the  vegetable  kingdom. 
In  some  instances  oils  belonging  to  different  groups  are  obtained 
from  different  parts  of  the  same  plant ;  thus  the  oils  obtained  by 
distilling  the  oleoresinous  exudations  of  the  Conifer8e  are  carbo- 
hydrogens,  while  the  leaves  and  young  branches  by  distillation 
with  water  frequently  yield  different  volatile  oils  containing  oxygen  ; 
the  oils  from  the  leaves,  bark,  and  fruit  of  several  species  of  Eosacese 
contain  hydrocyanic  acid,  and  possess  decidedly  sedative  and  even 
poisonous  properties,  while  the  flowers  of  the  same  plants  and  all 
parts  of  the  herbaceous  Rosacese  are  destitute  of  any  volatile  nitro- 
genized  principle. 

Of  the  complex  series  derived  chiefly  from  the  Cruciferse,  and 
containing  sulphur,  one  only,  that  of  garlic,  niimbers  oxygen  among 
its  elements.  Only  three  of  the  oxygenated  oils,  those  of  cinnamon, 
gaultheria,  and  bitter  almond,  have  as  yet  been  produced  by  chemi- 
cal processes  from  other  vegetable  principles.  This  extraordinary 
attainment  of  modern  chemistry  leads  to  the  inference  that  many 
others  of  this  class  are  capable  of  artificial  production. 

Being  composed  of  two  or  more  different  liquids,  tlieir  formulas 
should  give  the  composition  of  these  compounds ;  many,  however, 
are  little  known.  The  empirical  formulee  will  never  convey  a  cor- 
rect idea  of  the  composition  of  these  oils,  inasmuch  as  each  indi- 
vidual oil  varies  much  when  obtained  from  fresh  or  dried  plants, 
from  plants  grown  in  a  rich  or  poor  soil,  and  even  collected  iu 
diftereiit  seasons ;  the  stearopten,  the  oxygenated  part,  varies  so 
much  in  quantity  or  proportion  as  to  sensibly  afiect  the  specific 
gravity,  the  boiling  point,  as  well  as  the  freezing  and  melting  point; 
all  these  characters,  when  given  of  an  oil,  belong  to  a  particular 
one,  and  may  be  modified  in  another  oil  of  like  purity. 

With  the  action  of  reagents,  for  the  same  reasons,  there  are  cer- 
tain final  results,  nearly  alike  for  the  same  pure  oil,  ditiering  though 
it  may  in  the  proportion  of  its  components,  or  in  the  degree  of  its 
oxidation ;  the  intermediate  changes  by  a  reagent  from  the  pure 
rectified  oil  to  the  final  result,  which  are  sometimes  interesting  and 
characteristic,  may  be  lost  or  greatly  modified  on  account  of  the 
resin  ification. 

The  oxygenated  volatile  oils,  though  heavier  than  the  carbo- 
hydrogens,  are,  with  a  few  exceptions,  lighter  than  water;  their 
speci  He  gravity  ranges  from  .82  to  1 .09.    {See  Chemical  History ,  etc.) 

The  oxygenated  oils,  like  the  carbo-hydrogens,  are  mostly  local 
and  general  stimulants :  some  of  them  are  of  the  kind  called  car- 
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minatives,  used  to  expel  wind  in  colic;  others  are  stomachics,  pro- 
moters of  digestion;  a  few,  from  their  influence  upon  the  nervous 
centres,  rank  as  antispasmodics.  JSTot  a  few  are  chiefly  valued  as 
perfumes,  wliether  for  the  toilet  or  in  pharmacy. 

Most  of  the  spices,  as  nutmeg,  mace,  pimento,  cloves,  contain 
oxygenated  oils,  which,  in  connection  with  "peculiar  camphoraceous 
or  resinous  ingredients,  give  them  their  value  as  condiments  or 
seasoners. 

The  herbs  used  in  soups  and  stufiings,  and  rendering  savory  many 
otherwise  tasteless  dishes,  all  contain  essential  oils,  and  most  of 
them  of  this  series.  It  Avill  be  observed  that  none  of  the  essential 
oils  rank  as  narcotics,  exce^^t  in  overdoses,  though  those  of  camphor, 
valerian,  serpentaria,  etc.,  as  before  stated,  ai-e  used  as  cerebro-spinal 
stimulants  and  antispasmodics ;  the  peculiar  oil  of  tea  (Thea  Bohea) 
is  probably  concerned  in  producing  its  agreeable  exhilarant  effects. 

As  a  class  of  essential  oils,  the  oxygenized  are  the  most  soluble 
in  alcohol  and  water,  and  enter  into  the  Aquce  {lledicatoi)  and 
Spiritus  introduced  among  the  Galenical  preparations. 

In  the  following  syllabus,  all  the  oxygenated  oils  will  be  found 
under  the  heads  of  their  respective  plants,  arranged  in  sj^stematic 
order,  together  with  their  most  striking  characteristics  and  uses. 


Syllabus  op  Plants  Yielding  Oxygenated  Oils,  etc. 

(Mostly  dicotyledons,  but  few  mouocotyledons.) 


Dicotyledons. 

Ranunculaccce. 
Nigella  sativa — small  fennel  flowei 


Magnoliacea. 

Drimys  Winter! — Winter's  bark 
lllicium  anisatum — Star  anise 


Anonacece. 
Unonaodoratissima — Ihlang-iblanj 

1 

Resedacea. 
Reseda  odorata — Mignonette 

Violaccm. 
Viola  odorata— Sweet  Tiolet 

TiliacecB. 

Tilia  Europasa— European  linden 


seed 


bark 
seed 


flowers 


16  oz.  yield  4  scr.  ;  pure  oil  is  opalescent ; 
dissolves  in  30  p.  ale.  ;  HNO3  with  beat 
and  HjSO^  color  violet. 


16  oz.  yield  10  to  20  grs. 

CjoHjg  and  C^oHj^O^ ;  tbe  latter  solid  below 

5GO,  melts  at  620,  boils  at  430O.  (See 

Umbellifera;.)    Sold  for  oil  of  anise ; 

yield  1.5  to  3.5  per  cent.  ;  sp.  gr.  .97  to 

.98  ;  soluble  in  6  alcohol. 

Ihlang-ihlang.  Distilled  in  Manilla  and 
Singapore;  used  in  perfumery;  very 
costly  ;  odor  resembling  jessamine  and 
lilac,  but  sui  generis.  Kissemel. 

Very  minute ;  extracted  by  a  fat  oil  for 
use  in  perfumery. 

Blue  ;  delightful  fragrance ;  yield  very 
small ;  for  use  in  perfumery  extracted 
by  a  fixed  oil. 

Yield  exceedingly  small;  oil  thin,  color- 
less, very  fragrant. 
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Aurantiacese. 

Citrus  aurantium — Sweet  orange 
"     limetta — Bergauiot  lemou 
''     limouum — Lemon 
"  lumia 

medica — Citron 
"     vulgaris — Seville  orange 


Camelliacca. 


leaves, 
flowers, 

and 
peel  of 
fruit 


Thea  Boliea— Tea 


Geraniacem. 
Pelargonium  radula,  Roseum 


Pelargonium  odoratissimum 
(Willd.) 


Ruiacem. 

Diosma  crenata — Buchu 

"  crenullata,  serratifolia 
Gallipea  cusparia — Angustura 
Ruta  graveolens — Rue 


LeguminoscB. 

Genista  Canariensis — Canary  rose- 
wood 

RosacecB. 

Cydonia  vulgaris — Quince 
Rose  centifolia  —  Hundred-leaved 
rose 

Rosa  sempervh-ens  —  Evergreen 
rose,  and  other  species 


Sanguisorba  oflBcinalis  —  Common 
burnet 

Spirasa  ulmaria   lobnta,  filipeu- 
dula,  etc. — Meadow  sweet 


leaves 


flowering 
herb 


leaves 
leaves 
bark 
herb 


wood 


peel 
petals 


root 


herb 


The  oil  obtained  from  orange  leaves  is 
called  essaice  de  petit  yrain  ;  that  from 
the  flowers  of  Citrus  vulgaris  is  the  real 
oil  of  neroli,  though  probably  the  flowers 
of  other  species  are  mixed  with  them 
before  distillation ;  oil  from  the  peel  is 
mostly  CjoUij ;  all  contain  C,„H,gO^. 
Their  sp.  gr.  is  between  .82  and  .90, 
and  they  all  fulminate  with  iodine. 
01.  aurantii  flor.  yield  from  fresh  flowers  2 
to  4  per  cent.  ;  soluble  in  1  to  3  alcohol, 
with  more  opalescent. 
01.  aurantii  corlicis  yield  2.8  per  cent,  from 
fresh  peel;  with  7  to  10  parts  alcohol 
a  slightly  turbid  solution. 
01.  bergamoiice  yield  2  to  3  per  cent. ;  solu- 
ble in  half  alcohol,  with  more  opalescent. 
01.  limonis  yield  1.7  to  2.1  per  cent.  ;  with 

10  alcohol  turbid.  (See  Am.  Journ.  Phar. 
1858,  136,  and  1860,  543.) 

Small  proportion  ;  lemon  -  yellow,  light, 
congeals  readily  ;  exhilarant ;  combined 
with  theinia  said  to  be  diuretic  and  dia- 
phoretic. 

Yields  Turkish  oil  of  geranium ;  distilled 
at  Cannes  and  in  Algeria ;  resembles 
rose  in  odor ;  most  species  of  Pelargo- 
nium are  sweet  scented. 

By  fractional  distillation  its  oil  yields 
geranid  CjuHjgOgj ;  colorless ;  boils  at 
232°  C.  ;  yields  with  fused  CaCl  a  crys- 
talline compound,  and  with  hydrate  of 
potassium  valerianic  acid. 

16  oz.  yield  51  to  68  grains;  yellowish- 
brown,  diuretic. 
16  oz.  yield  7  to  23  grs. 
Is  principally  CjjHj.iO  ;  stim.  antispasmod. 
emmenagogue  ;  yield  from  dry  plant  .34 
per  cent.  ;  sp.  gr.  .85  to  .91 ;  soluble  in 
1  alcohol,  with  more  flocculent ;  has  been 
made  synthetically. 

80  lbs.  yield  from  9  to  16  drachms  of  oil. 

011  of  rhodium. 


16  oz.  yielded  by  expression  4  grs. 
[  100  lb.  rose  leaves  yield  less  than  3  dr.; 
I     sp.  gr.  .83  to  .87  ;  below  80°  it  as- 
sumes the  consistence  of  butter ;  the 
odor  not  altered  by  H^SO^ ;  with  100 
alcohol  turbid  ;  the  inodorous  stearop- 
ten  is  C^Hjg. 
Color  blue;  cordial. 


p..,g  and  hydruret  of  salicylo  CjUgO,; 
boiling  point  380°  ;  sp.  grav.  1.173. 
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Myrlaccce. 
Caryopbyllus  aromaticus — Cloves 


Eugenia  pimenta — Allspice 
Melaleuca  cajeputi — Cajeput 


Mj'rtus  communis — Common  myr- 
tle 

Myrcia  acris — Sweet  bay 


CanellacecB. 

Canella  alba — Canella,  White,  cin- 
uamon 

Crassulaceas. 
Rhodiola  rosea — rose  root 

UmbellifercB. 
Anethum  graveolens — Dill 


Angelica  Archangelica — Angelica 
Apium  graveolens — Celery 
Apium  petroselinum — Parsley 


Athamantum  aureoselinum — 

Mountain  parsley 
Carum  carui — Caraway 


Cicuta  virosa — Water  hemlock 
Coriandrum  sativum — Coriander 

Cuminum  cyminum — Cumin 


Daucus  carota — Carrot 
Fceniculum  vulgare — Fennel 


Gnlbanum  oflBcinale — Galbanum 


Imperatoria  ostruthium — Master- 
wort. 

Levisticum  officinale— Lovngc 
Osmorhiza  longitylia — Sweet  cicely 

Phellandriura  aquaticum — Water 
dropwort 


flowor- 
buds 


fruit 


leaves 


leaves  & 
flowers 
leaves 


bark 


root 


fruit 


root 
fruit 
herb 


herb 
fruit 


resin 


root 


fruit 


CipII,g  and  cnryophyllic  acid  C2o^^\fP& ! 
boils  at  470°  F.  ;  yield  11.1  to  14.28 
per  cent.  ;  sp.  gr.  1.03  to  LOG  ;  soluble 
in  1  p.  alcohol.  (See  Am.  Jour.  Phar. 
18G2,  25.) 

Yield  as  much  as  6  per  cent. ;  compos, 
like  oil  cloves  Cj^Hjg  and  CmlljjOj. 

gi'een;  sp.  gr.  .91  to  .97; 
stimul.  antispasm.  ;   soluble  in   1  part 
alcohol.    {Am.  Jour.  Phar.,  18G1,  545.) 
Very  fragrant;  100  lb.  fresh  leaves  yield 

2^  to  ^  oz. 
Sp.  gr.  near  .97;  little  soluble  in  alcohol; 
contained  in  bay  rum-.   (See  Amer.  Jour. 
Phar.   1861,  296,) 

C]oH,6,  odor  of  cajeput,  and  oxygenated 
portions,  perhaps  caryophyllic  acid ; 
yield  .57  per  cent. 

1  lb.  yields  1  dr.,  substitute  for  oil  of  rho- 
dium. 


per 


Carminative;  soluble  in  1440  parts  of 
water,  and  all  proportions  of  alcohol ; 
sp.  gr.  .88  to  .96;  yield  1.5  to  6 
cent. 

16  oz.  yield  J  to  1  drachm,  contains  CjHgO. 
Colorless  or  yellowish,  agreeably  aromatic. 
"  glljg  and  CgHgO.  Herb  yields  f,  the 
fruit  3  per  cent.;  sp.  gr.  1.02  to  1.14; 
soluble  in  2J  to  3  p.  alcohol;  fulmin- 
ates with  I.  Occasionally  used  as  diu- 
retic. 

and  little  0  ;   odor  '  reminding  of 
juniper ;  sp.  gr.  .843. 
(,IIig  and  carvol  Cj„Hi^O  ;  yield  2.7  to  9 
per  cent.;  sp.  gr.  90  to  .97;  soluble  in 
1  p.  alcohol.  Carminative. 
Identical  with  oil  of  cumin  seed. 
16  oz.  yield  J  to  1  dr.,  sp.  gr.  .85; 


^10^18 


and  C,oH,80. 
CjqHj^  and 


cuminol  CjqH,^0  ;  yield 


Cymol 

1.2  to  3^9  ;  sp.  gr.  .90  to  .97  ;  soluble  in 
3  p.  alcohol ;  acrid. 
16  oz.  yield  30  grs. ;  diuretic,  stimulant. 
Composition  like  oil  of  anise  ;  but  CjoHuO 
still  liquid  at  14°,  boils  at  440°  ;  yield  2 
to  6  per  cent.  ;  sp.  gr.  .89  to  1. — ;  solu- 
ble in  2  to  4  p.  alcohol. 
Taste  and  smell  like  resin,  camphorous; 
sp.  gr.  .912  ;  used  internally  and  exter- 
nally in  ointments,  etc. 

1  hydrur.  angelyle  CjHgO;  boil- 
ing" commences  at  335°;  taste  aromatic, 
burning. 
Yield  about  .25  per  cent. 
Mas  the  odor  and  taste  of  anise  ;  probably 

identical  with  oil  of  anise. 
16  07..  yield  from  2  scr.  to  2  dr.  ;  golden 
yellow  ;  taste  sweetish,  afterwards  burn- 
ing. 
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Pimpinella  anisum — Auise 

"  snxifraga 

"  nigra 

Caprifoliaccae. 
Sambucus  nigra — Common  elder 

Valcrianece. 
Valeriana  officinalis — Valerian 


Composites. 
Achillea  millefolium — Yarrow 


Acliillea  moscliatn — Iva  or  forest 
lady's  herb,  Switzerland 


Anthemis  nobilis — English  chamo- 
mile 

Arnica  montana — Arnica 


Artemisia  absinthium — Wormwood 


Artemisia  dracunculus — Tarragon 

Artemisia  contra  Judaica  and  san- 
touica  (Semeu  contra,  S.  cyuaej 

Dahlia  pinnata — Dahlia 


Erechthites  hieracifolia — Fire- 
weed 


Erigeron  Canadense  —  Canadian 
fleabane 

Erigeron  Philadelphicum — Phila- 
delphia fleabane 
Inula  helenium — Elecampane 
Matricaria  chamomilla  —  German 
chamomile 


Matricaria  parthenium — Feverfew 


Osmitopsis  astericoides — (Cape  of 
liood  llopej 


fruit 


root 


flowers 


root 


herb  and 
flowers 

herb 


flowers 


flowers 
root 


herb  and 
flowers 

herb 

flower 
buds 

tubers 


herb 


root 
flowers 


flowering 
herb 

herb 


Like  oil  of  star  anise  («ee  Mngnoliaccoe) ; 

yield  1.4-3  per  cent.;  ep.  gr.  .97-1 1 

soluble  in  5  alcohol. 
Golden  yellow,  thin ;   odor  like  parsley, 

not  agreeable  ;  taste  bitter  acrid. 
Light  I)lue,  changing  to  green  ;  otherwise 

like  former. 


Yield  small ;  thick,  mild  stimulant. 


Borneen  C,oHig  and  valerol  CgHj^O ;  the 
latter  oxidizes  in  the  nir  to  a  resin  and 
valerianic  acid ;  antispasmodic ;  yield 
.35  to  1.8  ;  sp.  gr.  .87  to  .97  ;  soluble  in 
1  alcohol.  (See  Am.  Jour.  Phar.  1859, 
p.  414;  1862,  p.  329.) 

16  oz.  yield  5  to  13  grs.  ;  sp.  gr._.9;  color 
blue  or  deep  green;  tonic  and  anti- 
spasmodic. 

The  oil  begins  to  boil  at  170°  C.  The 
lieavier  portion  has  the  odor  of  worm- 
wood ;   the   lighter  portion  agreeable 
odor,  reminding  of  peppermint.  Comp. 
Cj^H^gOj,  called  Ivaol. 
16  oz.  yield  22  to  55  grs. ;  spec.  gr.  .908; 
hydrur.  angelyle  Cjj,Hig02,  angelicic  acid 
CjHgOj  and  CiqHjj.    Color  blue  or  green. 
1  lb.  yellow  yields  about  3  grs. ;  sp.  gr.  .90 ; 
butyraceous;  yields  4  scruples  ,'■  yellow- 
ish ;  odor  reminding  of  cloves;  sp.  gr. 
.987,  by  HNOj  grass-green. 
Comp.  CjglljgO,  crude  oil  brownish-green; 
yield  4  to  1.1  per  cent. ;  soluble  iu  1  p. 
alcohol;  sp.  gr.  .88  to  .97. 
Composition  like  oil  anise,  CjqH,20,  liquid  ; 

boils  at  400°. 
Spec.  grav.  .91  to  .97 ;  dissolves  in  an 
equal  part  of  alcohol,  not  anthelmintic  ; 
bitter;  C„H,50. 
Strong  odor ;  sweetish,  burning  taste ; 
when  kept  with  water,  it  becomes  heavier 
than  it. 

Soluble  in  9  p.  alcohol ;  occurs  sometimes 
in  American  oil  of  peppermint.  [See 
Stearns's  paper  in  Proc.  Am.  Ph.  Ass., 
1858  ;  also  Am.  Jour.  Ph..  1860,  p.  105.) 
Spec.  grav.  .845 ;  anti-hemorrhagic. 

Yield  very  small ;  " 

10  oz.  yield  from  J  to  1  dr. 
Resembles  oil  of  anthemis ;    color  blue ; 
yields  4  to  9  per  cent.  ;  5CioH,8-[-  3H2O; 
sp.  gr.  .92  to  .94 ;  soluble  in  8  to  10  p. 
alcohol. 

8  per  cent,  from  fresh  herb ;  C,(,rr]6  nnd 
C.olIigO  ;  greenish  or  straw  yellow  ;  light, 
ofJor  strong  cnmphoraccous. 
Greenish-yellow  ;  odor  reminding  of  cam- 
phor and  cnjeput;  taste  burning,  acrid; 


sp.  gr.  .931  ;  C.oIIi 


and  C,oH,jO. 
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Tanacetum  vulgiire — Tausy 


Ericacca. 

Gaulthetia  procumbens — Winter- 
green 

Ledum  palustre — Labrador  tea 

Jasmincm. 

Jnsniinum  grandiflorum  and  fra- 
grans—  Jessamine 

Verbenacea. 

Aloysia  citriodora — Lemon-scented 
verbena 

Labialce. 

Hedeoma  pulegioides — Pennyroyal 
Hyssopus  ofiBcinalis — Hyssop 


Lavandula  spica — Spike  lavender 


Lavandula  vera — True  lavender 


Marrubiura  vulgare — Horehound 
Melissa  officinalis — Lemon  balm 


Mentha  aquatica — Watermint 


Mentha crispa — Curled-leaved  mint 
Mentha  piperita — Peppermint 


herb 


leaves 


flowers 


herb 


herb  and 
flowers 


herb  and 
flowers 


herb 


herb 


Yellow  or  greenish;  taste  warm,  bitter; 
the  oil  from  the  flowers  has  an  acid 
reaction;  yield  .5  to  .8  per  cent.;  sp. 
gr.  .91  to  .05 ;  soluble  in  1  p.  alcohol. 


Comp. 


and    metliylsalycic  acid 


CsHsOs;  boiling  point  41 20. 


CjgHjg  and  oxygenated  oil ; 


IJ  per  cent. 

pale  yellow;  odor  and  taste  aromatic,  hot. 


Yield  very  small ;  extracted  by  a  fixed 
oil,  from  which  alcohol  takes  ii  up  ;  very 
fragrant ;  used  in  perfumery. 

Small  proportion  ;  very  fragrant ;  in  com- 
merce usually  substituted  by  lemon- 
grass  oil. 

Carminative,  emmenag.,  spec.  grav.  .948. 

Odor  persist,  arom.  ;  taste  hot,  camphor's  ; 
yield  1  to  1^  per  cent. ;  sp.  grav.  .89  to 
.98  ;  soluble  in  1  to  4  p.  alcohol,  with 
more  opalescent. 
Oleum  spicae,  similar  to  and  sold  for  cheap 
oil  of  lavender;  that  usually  kept  is 
fictitious,  priuc.  turpentine;  the  fresh 
plant  yields  .8  to  1.75  per  cent.  ;  sp.  gr. 
.81  to  .98 ;  soluble  in  1  p.  alcohol ;  ful- 
minates with  iodine. 
CjpHjijOjand  C^^U^O^;  the  lightest  oil  from 
selected  flowers  is  most  fragrant ;  yield 
3  to  4.7  per  cent.  ;  sp.  gr.  .87  to  .95 ; 
soluble  iu  1  p.  alcohol ;  fulminates  with 
iodine. 
Very  small  quantity. 

Used  for  flavoring  medicines  ;  also  in  per- 
fumery ;  yield  .04  to  .3  per  cent.  ;  sp. 
gr.  .85  to  .97  ;  soluble  in  6  to  6  p.  al- 
cohol. 

This  and  other  species  of  mentha  are  often 
mixed  with  peppermint  in  distilling  the 
oil ;  yields  nearly  1  scr.  to  the  pound. 
Not  so  cooling  as  peppermint ;  freezing  in 
the  cold  ;  yield  1  to  2.3  per  cent.  ;  sp. 
gr.  .87  to  .97  ;  soluble  in  1  p.  alcohol. 
C,olIguO  andmenthen  CioHjg;  boiling  point 
3G&0;  best  distilled  by  steam  ;  yield  .8 
to  1.3  per  cent.;  sp.  gr.  .84  to  .97; 
soluble  in  1  to  3  p.  alcohol ;  more,  opal- 
escent. (Sec  Stearns's  paper  in  Froc. 
Am.  Ph.  Ass.,  1858,  Vin A  Am.  Jonrn.  Ph., 
18G0,  105.)  Oil  of  peppermint  lias  been 
\ised  for  local  anoostlie.'jia.  Prof.  Fluki- 
ger  has  called  attention  to  the  magnifi- 
cent fluorescence  of  peppermint  oil ;  1 
drop  nitric  acid,  sp.  gr.  1.2,  added  to  50 
to  70  drops  of  the  oil,  causes  thi.s  to  ap- 
pear after  an  hour  or  two  ;  heat  hastens 
the  appearance,  and  2  or  8  times  the 
quantity  of  acid  develops  it  almost  in- 
stantly. 
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Mentha  jiiulcgium — Europ.  penuy 
ro^al 

Mentha  viridis — Spearmint 


Monarda  punctata — Ilorsemint 

Nepeta  cataria — catnep 

"  citriodorata — Lemon  cat- 
mint 

Ocymum  basilicum — Sweet  basil 


Origanum  creticum — Spanish  hop 


Origanum  majorana — Sweet  mar- 
joram 


Origanum  yulgare — Origanum 


Pogostemon — Patohouly 


Rosmarinus  officinalis — Rosemary 


Salvia  officinalis — Sage 


Satureja  hortensis — Summer  sa- 
vory 

Thymus  serpyllum — Lemon  thyme 


Thymus  vulgaris — Garden  thyme 


Borraginacca. 

Heliotropiura  peruvianum  and 
grandiflorum — Heliotrope 

Convolvulaccce. 

Convolvulus  sooparius  and  flori- 
bundus.  Rosewood 


herb 


herb  and 
seeds 

flowering 
top3 


herb 


herb 


flowers 


subterra- 
ne;in 
stem 


in  and  CiqIIijO  ;  100  lbs.  fresh  herb 
yield  ratlier  less  than  1  lb.  :  sp.  ar 
.927  ;  boils  at  8950. 
Spec.  grav.  .91  ;  C^^U^O  (Kane) ;  boiling 
point  320O;  100  lbs.  fresh  herb  yield  8 
oz. ;  soluble  in  less  than  1  p.  alcohol. 
CgoH^jO  and  thymol  CioHj^O,  solid  at  40O 

F. ;  rubefacient. 
16  oz.  fresh  herb  yield  9  grs. ;  carminative. 
16  oz.  yield  7J  grs.  ;  odor  pleasant ;  ful- 
minates with  iodine. 
Yield  from  herb  1.5  per  cent.,  from  seed 
.12  percent.;  CjoHij  and  Ci^H^jOj;  the 
^  stearopten  red  by  HjSO^. 
Yield  1.6  per  cent.;   straw-yellow,  red; 
brown  when  old ;  sp.  gr.  .946  ;  odor  and 
taste  aromatic,  hot ;  the  commercial  oil 
is  generally  adulterated  with  oil  of  tur- 
pentine ;  used  for  bathing  and  in  tooth- 
ache. 

Pale  yellow;  tonic,  stimulant;  its  cam- 
phor is  Cj,H3g05;  yield  .4  to  2  2  per 
cent.  ;  sp.  gr.  .89  to  .90;  soluble  in  1 
p.  alcohol ;  slightly  opalescent  with 
more. 

CgjIIjgO,  boils  at  3540;  rubefac.  ;  oil  of 
commerce  often  adulterated;  yield  1.5 
to  2.34;  sp.  gr.  .87  to  .90;  with  12  to 
16  p.  alcohol  a  turbid  solution;  fulmi- 
nates with  I. 

Distils  at  2820  to  2940  C.  ;  contains  a 
carbo-hydrogen  C3QH2g  and  a  stearopten 
homologous  with  Borneo  camphor 
C](,H,jO  ;  crystalline  form  is  hexagonal, 
melting  at  540  to  560  C,  boiling  at 
2960  C. 

C^g  11,502?  boiling  point  3650;  mostly 
adulterated  with  oil  of  turpentine  or  oil 
of  spike  ;  yield  .8  to  2.5  percent.;  sp. 
gr.  .88  to  .93  ;  soluble  in  1  p.  alcohol. 
CijHjo^  and  CgllijO  ;  tonic  and  diuretic; 
yie'ld  .4  to  1.34  per  cent.  ;  sp.  gr.  .86  to 
.92  ;  soluble  in  1  p.  alcohol. 
.25  per  cent. ;    yellowish ;  fragrant  ;  in 

perfumery. 
The  fresh  plant  yields  oil  of  acid  reaction; 
reddish-yellow  ;  used  in  perfumery,  and 
in  liniments  and  ointments ;  yield  .07 
to  .4 ;  sp.  gr.  .89  to  .96  ;  soluble  in  1  p. 
alcohol. 

Comp.  thyraen  C,oH,g  and  thymol  C,„H,40; 
colorless,  turns  yellow  and  brown-red ; 
yield  .4  to  2.5  per  cent.  ;  sp.  gr.  .87  to 
.90  ;  soluble  in  1  p.  alcohol. 

Small  quantity;  extracted  by  oils;  odor 
vanilla-like;  in  perfumery. 


Nearly  colorless  ;  thin  ;  odor  rose-like ; 
frequently  adulterated  with  fat  oil ;  used 
for  adulterating  otto  of  rose;  in  per- 
fumery, oil  of  rhodium. 
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OleacccB. 
Syringa  vulgaris — Lilac 

Chenopodea. 

Cheuopodium  ambrosioides — Mexi 
can  tea 

Cheuopodium  nnthelminticum  — 
Wormseed 

Laurineae. 


Cinnamomum  nromaticum  —  Chi- 
nese cinnamon 

Cinnamomum  Zeylanicum — Ceylon 
cinnamoa 


Cinnamomum  Loureirii  —  Cassia 
buds 

Cinnamomum  Culilavan  —  Culila- 
waa 

Laurus  nobilis — Bay  tree 
Laurns  Burmanni  ? — Massay  bark 
Ocotea  Pichury  minor — Pichury 
Ocotea  ? 


Persea  caryophyllata — Clove  cin- 
namon 

Sassafras  officinale — Sassafras 
♦ 

Myristicem. 
Myristica  moscbata — Nutmeg 


Sanlalacem. 

Santalum  myrtifolium  —  White 
Saunders 

AristolochiacccE. 

Asarnm  Canadense — Canada  snake- 
root 

Asarum  Europaium — Asarabacca 


Serpentaria  Virginiana  —  Virginia 
soakeroot 

Euphnrbiacra. 
Croton  eleuteria— Cascarilla 


flowers 

herb 
seed 


bark 


flower 
buds 
bark 


berries 
bark 
fruit 
1 

bark 


wood  and 
bark 


kernel 
arillus 


wood 


root 


bark 


Small  proportion  ;  usually  extracted  by  fat 
oils  ;  used  in  perfumery. 

16  oz.  yield  26  grs. ;    burning  aromatic 

taste  and  smell. 
CjqHij  and  CjoHjgO^ ;  antbelmintic ;  yield 

1  per  cent.  ;  ep.  gr.  .908. 


'Comp. 


cinnnmyle= 


acid  =  CgHgOj,  and 


hydruret 
CgHgO,  cinnamic 

resin  ;  Chinese  cinnamon  yields  .2  to 
2.0  per  cent.;  sp.  gr.  1.03  to  1.09; 
soluble  in  1  p.  alcohol ;  Ceylon  cin- 
namon yields  .8  to  2.5  per  cent.  ;  sp. 
gr.  1.006  to  1.09  ;  soluble  in  1  p.  alco- 
hol. 

Agreeably  aromatic,  hot. 

Colorless ;  odor  of  cajeput  and  clove ; 
heavier  than  water  ;  by  HNO3  carmine- 
red. 

16  oz.  yield  ^  to  1  dr.;  sp.  grav.  .914; 

comp.  CjgHgjO,  contains  two  isomeric  oils. 
Consists  of  a  light  and  heavy  oil ;  odor  of 

sassafras  ;  turned  red  by  HNOj. 
Yield  .7  per  cent.;  greenish;  contains  4 
oils,  difi'ering  in  boiling  point  and  odor. 
Origin  unknown,  though  called  Guiana 
laurel  oil ;  CjgHjg  and  some  0 ;  sp.  gr. 
.864  ;  odor  terebinthinate,  agreeable. 
Thick  ;  dark  red-brown  ;  odor  and  taste 
of  cloves  and  cinnamon ;  used  in  per- 
fumery. 

CjoHjg  and  Q^^Yi^fi^;  boils  at  420O;  yield 
2.5  to  4.5;  sp.  gr.  1.07  to  1.09;  soluble 
in  4-6  p.  alcohol. 

01.  nuc.  moschat. ;  yield  6  per  cent.  ;  sp. 

gr.  .92  to  .95;  compos,  like  next. 
Oleum  macidis  is  oftener  met  with  in  com- 
merce 

9.4  per  cent. ;  sp.  gr.  .92  to 
in  6  p.  alcohol. 


CigHjjOjand  CjH,j ;  yield  1.6  to 
.95;  soluble 


16  oz.  yield  ^  to  2  dr. ;  used  in  perfumery. 


Light  colored,  fragrant. 

Yield  12  grs.  fr.  16  oz. ;  spec.  grav.  1.018, 
comp.  CgHjO  ;  camphor  CJljO  ;  yellow- 
ish, thick;  odor  reminding  of  valerian. 
Yield  about  J  per  cent.  ;  color  green. 


16  oz.  yield  27  to  68  grs.  ;  ppcc.  grav.  .92; 
used  for  fumigation ;   CiJIjqO  ""^^ 
other  oil. 
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Urticcai. 
Humulua  lupulus — Hop 

Myricacece. 

Slyrica  gale — Sweet  gale — Dutch 
myrtle 

ConifercB. 
Thuja  occidentalis — Arbor  vittB 

Monocotyledons. 

Zingiberacem. 

Alpinia  galanga — Galangle 
Curcuma  zedoaria — Zedoary 
Elettaria  cardamomum  —  Carda- 
mom 

Zingiber  officinale — Ginger 


Amaryllidaccce. 
Polyanthes  tuberosa — Tuberose 

Jridem. 
Crocus  sativus — Saffron 

Iris  florentina — Orris 
Lilicem. 

Convallaria  mnjalis — Lilly  of  the 
valley 

AroideoB. 
Acorus  calamus — Calamus 

Oraminem. 

Andropogon  ivarancusse — ^East  In 
dia  lemon  grass 


Andropogon  Scboenanthus 


strobiles 


leaves 


young 
orauches 


root 
seed 

rhizoma 


flowers 

pistils 
rhizoma 

flowers 
rhizoma 

herb 


Spec.  gr.  .91  ;  C,oH„  and  C,oII„0  ;  taste 
burning  and  bitterish  ;  yield  .8  per  ceut. 

100  lb.  yield  2  drs. ;  dark  yellow  or  brown  ; 
thickish;  agreeable  odor;  burning  taste; 
sp.  gr.  .870;  with  I  green. 

Colorless  or  yellow,  heavier  than  water  ; 
contains  CjHgO  and  CgHj^O. 


16  oz.  yield  1  to  3  scr.  ;  taste  sim.  cardam. 
16  oz.  yield  1  dr.;  thick,  yellowish-white. 
Odor  penetrating,  aromatic  ;  taste  "  hot, 
camphorous  ;  yields  4  to  4.7  per  cent.  ; 
sp.  gr.  .93  to  .96  ;  soluble  in  1  p.  alcohol. 
16  oz.  yield  J  to  2  dr.;  compos.  CnjIIj^-)- 
variable  prop.  HjO ;  ep.  gr.  .8'J  ;  odor 
agreeable,  ginger-like  ;  taste  mild ;  after- 
wards burning  and  bitter. 


Small  proportion  ;  extracted  by  fixed  oils  ; 
used  in  perfumery. 

16  oz.  yield  IJ  dr.,  yellow,  heavier  than 
water,  acrid  ;  by  keeping  it  turns  white 
and  lighter ;  probably  the  active  princ. 
Crystallizable ;   contains  21  per  cent.  0; 
odor  of  violets.  (Irin.) 

Quantity  very  minute  ;  the  odor  extracted 
by  fat  oils  ;  used  in  perfumery. 


100  lb.  fr.  rt.  yield  16  oz. 
145  grs. ;  sp.  gr.  .89  to 

P 


;  1  lb.  dry  2-5  to 
.99  ;  soluble  in  I 


alcohol ;  CijHjoO  and  other  oils. 


CjoUie  oxygenated  oil ;  yellow  ;  lighter 
than  water  ;  odor  resembling  rose  ;  taste 
reminding  of  lemon ;  used  to  adulterate 
the  German  otto  of  rose,  and  sometimes 
sold  as  oil  of  verbena. 
Resembles  the  former ;  but  odor  of  melissn  ; 
substituted  for  oil  of  melissa,  and  sold 
under  the  name  of  E.  1.  oil  of  melissa 
and  oil  of  citronella. 


Class  3d. — NiTRoaENATED  Oils. 

The  few  known  contain  prussic  acid,  from  wliich  they  may  be 
freed  by  agitating  with  protochloride  of  iron  and  lime  and  rectify- 
ing, without  materially  altering  their  odor.  They  do  not  pre-exist 
in  the  plants  from  which  they  are  dei'ived,  hut  are  the  results  ot  a 
reaction  in  the  presence  of  water,  between  amygdalin  with  emulsm 
or  similar  compounds. 
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The  following  syllabus  embraces  the  most  prominent  plants  which 
yield  volatile  oils  containing  hydrocyanic  acid ;  it  will  be  observed 
that  they  are  all  members  of  the  natural  order  of  JRosaceoB,  mostly 
of  the  sub-order  Amygdalce  and  a  few  of  Pomece: — 


Amygdalua  communis,  var.  amara 

— Bitter  almond 
Cerasus  (various  species) — Cherry 
Persica  vulgaris — Peach 
Prunus  domestica  and  others — 

Plum 

Pyrus  communis  and  malus — Pear 
and  apple 


kernels 

bark 
leaves  & 
kernels 

leaves  & 
kernels 


These  oils  are  very  similar  in  their  sensible 
properties;  the  oil  of  almond  is  hydruret 
of  benzyle  C,HgO  in  -which  hydrocyanic 
acid  HCy  is  dissolved.  All  are  poison- 
ous. 

25  lbs.  of  bitter  almond  cake  after  the  ex- 
pression of  the  iixed  oil  yield  about  2 
oz.  oil  of  bitter  almond. 


Nitrogenated  Oils. 


Oleum  amygdal.  am. 


cerasi  sem. 
lauro-cerasi  fol. 


(Yield  from  1  lb.) 

16  to  80  grs. 

25  grs. 
40.5  " 


'Sp.  gr.  1.04-1.07.  Boiling  point,  320O  to 
390O  F.  ;  react  acid  on  litmus  paper. 
Iodine  is  quietly  dissolved  in  small 
quantity.  Nitric  acid  no  reaction  in 
cold  ;  on  boiling  very  little  nitrous  acid 
is  evolved.  Sulphuric  acid  dissolves  an 
equal  quantity  of  oil,  separated  by 
■water,  little  thickened.  Alcohol  of  85 
per  cent,  miscible  in  all  proportions. 
Niti'oprusside  copper,  no  reaction.  Pro- 
duct of  boiling  with  alcoholic  caustic 
potassa  in  excess  dissolves  in  water. 


Class  4th. — Sulphuretted  Oils. 

Of  the  oils  belonging  to  this  group,  only  oil  of  mustard  has  been 
used  medicinally,  particularly  in  alcoholic  solution,  under  the  name 
of  spiritus  sinapis,  as  a  powerful  rubefacient.  But  the  activity  of 
all  the  plants  yielding  these  oils  is  due  to  them,  at  least  principally 
so. 

Some  of  these  plants  are  valued  for  culinary  purposes,  owing  to 
the  presence  of  the  compounds  of  allyle.  It  is  worthy  of  note  that, 
with  the  exception  of  assafoetida,  sagapenura,  and  garlic,  all  belong 
to  the  family  of  Cruciferfe,  many  plants  of  which  likewise  yield  an 
abundance  of  fixed  oils,  obtained  by  expression,  free  from  the  essen- 
tial oils  ;  they  are  extensively  cultivated  for  these. 

The  sulphuretted  oils  are  compounds  of  allyle,  and  of  its  homolo- 
gous carbo-hydrogen  ferulyle,  as  the  following  table  will  show  : — 

Allyle                (CalTs)^    Sulphide  of  nllyle  (oil  of  garlic)  (CsHs).,-!-  S 

Oxide  of  allyle  (CallJ^O    Sulphocyanide  of  allyle  (oil  of  mustard)  (CjII^CNS) 

Perulyie                CgHj,    Protosulphide  of  fovulyle  \       oil  of  fC„MjjS 

Bisulphide  of  ferulyle       J   assafoetida  \  C^^W^fi^ 
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Syllabus  of  Plants  yielding  Sulphuretted  Oils,  etc. 


DlCOiyLEDONS. 

OrucifcTCR. 

Alliaria  oflScinalis  —  Jack  by  the 

leaves 

hedge 

and  root 

Capsella   bursa    pastoris  —  Shep- 

seed 

herd's  purse 

Cheirarthus  annuus — Wall-flower 

seed 

Cochlearia  armoracia — Horse-rad- 

root 

ish 

Cochlearia     officinalis  —  Common 

herb 

scurvy  grass 

Iberis  amara — Bitter  candytuft 

herb  and 

seed 

Lepidium  sativum,  campestre,  etc, 

seed 

— Cress 

Raphanus     raphanistrum  —  AVild 

seed 

mustard 

Raphanus  sativus — Radish 

root  and 

seed 

Sinapis  nigra — Black  mustard 

seed 

Sisymbrium  nasturtium  —  AVater- 

seed 

radish 

Thlapsi  arvense — Treacle  mustard 

herb  and  ( 

seed 

UmbellifercB. 

Ferula  assafoetida — Assafoetida 

gum-  1 

resin 

"     persica  (?) — Sagapenum 

( 

Monocotyledons. 

LiliaceoB. 

Allium  sativum — Garlic 

bulb  ( 

^6^10^.  i^'  distilled  from  fresh  spring  root 

it  is  CgHjgNSj. 
CgHioS  and  CeH^NSj. 

Same  compos. 

CgHjpNS^ ;  100  lb.  fresh  root  yield  nearly 
7  oz. 

Same  comp.  contained  in  spiritus  coch- 

learice. 
Same  comp. 

CgHjpS  ;  is  decomposed  on  rectification. 
C^Hj^S  and  CgHj,  NS,. 


.942  ;  on  standing  liberates  ILS. 


oz.  ;  heavier  than  water. 


Oils  that  may  be  obtained  artificially. 

1 .  Oxygenated, 

Oil  of  cinnamon  from  styrone  CglTjpO  by  platina  black  ==  CgHgO  hydruret  of  cinnamyle. 
Oil  of  gaultheria  from  2  parts  crystal,  salicylic  acid  CgllgOj,  2  anhydrous  methylio 
alcohol  CH^O,  and  I  112804  =  CjHgOj. 

2.  Nilrogenated. 

Oil  of  bitter  almonds,  from  styracine  CjgHjgOj  by  HNOg,  besides  benzoic  and  nitro-ben- 
zoic  acids  also  =0^11502  and  HCN. 

3.  Sulphuretted. 

Oil  of  mustard,  from  iodide  of  propylene,  CgH^,!  by  sulpho-cyanuret  of  potassium 
CNSKrzrCjHgCNS.  : 

Class  5th. — Empyreumatic  Volatile  Oils. 

If  organic  substances  are  subjected  to  dry  distillation,  the  distil- 
late contains,  besides  water,  some  acids  and  also  some  oily  liquids, 
which,  so  far  as  they  are  used  in  medicine  or  accompany  medicinal 
products,  are  here  treated  of.  Their  composition  varies  very  much, 
as  would  be  expected,  and  they  have  but  few  properties  in  common 
except  their  physical  appearance,  their  empyreumatic  odoi-,  and 
their  indifierence  towards  certain  chemical  reagents.    After  rectifi- 
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cation  they  are  usually  colorless,  and  are  mostly  not  aflected  by 
iodine  and  but  little  attacked  by  cold  nitric  acid. 

DippeVs  animal  oil,  former)}^  much  used  in  medicine,  has  an  alka- 
line reaction,  coTisists  of  various  ternary  alkaloids,  and  turns  dark 
under  the  influence  of  light  and  air.  Poisonous;  used  as  antispas- 
modic.   Dose,  5  to  25  drops. 

Camphotis. 

This  class  of  solid  crystalline  substances  has  already  been  shown 
to  have  a  close  relation  to  the  essential  oils.  Common  camphor, 
OjoIIjgO,  is  obtained  from  an  evergreen-tree  groM^iug  in  China  and 
Japan,  the  roots  and  twigs  of  which  are  cut  into  chips  and  placed 
with  water  in  large  iron  vessels,  surmounted  by  earthen  capitals 
furnished  with  a  lining  of  rice  straw.  A  moderate  heat  being  ap- 
plied, and  the  camphor  volatilized  by  the  steam,  it  collects  upon 
the  straw  in  a  crude  and  impure  condition,  and  is  collected  and 
packed  for  exportation  as  crude  camphor.  It  is  refined  by  resubli- 
mation,  and  then  constitutes  the  valuable  and  characteristic  drug 
so  familiar  to  almost  every  one.  As  already  stated,  camphor  is  an 
oxide  of  the  radical  CjqHjj,  and  one  of  the  so-called  camphene 
series. 

Some  of  the  essential  oils  can  be  converted  into  camphors  by 
solution  in  water  and  long  exposui'e.  The  carbo-hydrogen  con- 
stituents of  these  combine  with  the  elements  of  water  to  form  hy- 
drates, which  appear  to  be  the  true  camphors.  These  are  solid, 
colorless,  crystalline,  fusible  bodies,  less  volatile  than  the  essential 
oils,  soluble  in  alcohol  and  ether,  and  partially  in  water. 

Some  of  the  substances  usually  treated  of  as  neutral  crystalline 
principles  are  classified  by  the  Cerman  chemists  as  camjihors ;  of 
this  number  cantharidin,  the  active  principle  of  Spanish  flies,  and 
nicotianin,  one  of  the  constituents  of  tobacco,  may  be  instanced. 
There  is  much  obscurity  now  connected  with  the  precise  habitudes 
and  relations  of  these  and  other  crystalline  principles  associated 
with  oils  and  otherwise  distributed  in  plants. 

Three  diflerent  kinds  of  camphor  have  been  distinguished  by 
their  behavior  in  the  polariscope,  one  turning  the  ray  of  polarized 
light  to  the  left,  one  to  the  right,  and  one  being  inactive.  The 
camphor  deviating  to  the  right  is  stated  to  be  that  from  Laurus 
camphora. 

Camphor  deviating  to  the  right. — The  vapor  conducted  over  red-hot 
iron  gives  an  oily  liquid  containing  naphthalin  and  a  hydrocarbon 
of  the  composition  of  benzole.  iTnder  the  influence  of  heat  and 
nitric  acid,  3  eq.  of  oxygen  combine  with  camphor  to  form  cam- 
phoric acid,  C,JIj,0„  which  deviates  light  to  the  right.  Anhy- 
drous phosphoric  acid  and  fused  chloride  of  zinc  produce  water 
and  cymol,  C, JI,,. 

Camphor  deviating  to  the  left.— From  the  oil  of  Matricaria  parthe- 
nium,  that  portion  distilling  between  200°  and  220°  C.  With 
nitric  acid  this  furnishes  camphoric  acid  which  deviates  light  to 
the  left. 
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Inactive  camphor,  from  the  volatile  oils  of  many  of  the  Labiatiae, 
lavender,  marjoram,  sage,  etc.  These  are  without  effect  upon  po- 
larized light. 

The  camphors  from  oil  of  tansy  and  valerian,  and  that  from  sage 
by  nitric  acid,  have  not  been  tested  by  the  polariscope. 

Borneo  camphor,  obtained  from  Dryobalanops  camphora,  and 
held  in  the  East  Indies  at  a  very  high  price,  is  a  hydrate  of  bor- 
neen,  and  has  the  composition  G^^^fi^.  It  is  said  to  be  deposited 
by  moist  oil  of  valerian.  Its  alcoholic  solution  deviates  polarized 
light  towards  the  right.  By  the  action  of  nitric  acid  it  loses  two 
equivalents  of  hydrogen,  and  is  converted  into  common  camphor. 

Lowig  describes  numerous  camphors,  of  which  the  following  are 
illustrations:  Lemon  camphor,  a  compound  of  oil  of  lemon  and 
water,  has  the  composition  CjoH^Pq-,  but,  by  being  heated,  loses 
two  atoms  of  water.  Juniper-berry  water,  treated  with  caustic 
potassa,  yields  a  camphor =C](,II,gO.  The  crude  oil  distilled  from 
parsley  seed,  dissolved  in  water,  after  a  few  days,  deposits  a  cam- 
phor=C,„HA. 

Caryophyllin,  CjoHj^O,  the  camphor  of  cloves,  occurs  in  white 
needles ;  inodorous  and  tasteless  when  pure ;  soluble  in  ether  and 
boiling  alcohol;  colored  blood-red  by  HgSO^. 

Mint  camphor,  CjoH^oO,  from  American  oil  of  peppermint ;  color- 
less prisms  ;  odor  and  taste  of  peppermint:  very  soluble  in  alcohol 
and  ether. 

Anise  camphor,  CjoHj^O,  the  crystallizable  portion  of  oil  of  anise ; 
fusing  point,  66°. 

Monarda  camphor,  C,oH,^0,  from  oil  of  monarda ;  white  tables ; 
fuses  at  118 ;  congeals  at  100°. 

Alyristicin,  C,oII,gO,  from  oil  of  mace ;  white  needles ;  odor  of 
the  oil ;  red  by  H^SOj. 

Sassafras  camphor,  CjgHioOj,  from  oil  of  sassafras;  hexagonal 
prisms ;  odoi-  and  taste  of  tlae  oil ;  sp,  gr.  1.245  ;  red  solution  with 

Irin,  the  crystallizable  oil  of  Iris  Florentina. 

Helenin,  G^ill^gO^,  from  the  water  distilled  over  elecampane ;  white 
quadrangular  crystals  ;  faint  odor  and  taste  ;  lighter  than  water ; 
with  HjSO^  wine-red  solution. 

Asarin,  CjoH^gOj,  from  the  water  distilled  over  Asarum  Europieum ; 
white  crystals;  gaseous  CI  and  H^SO^  color  blood-red  or  brown- 
red. 

Anemonin,  C^^ll^P^,  from  the  water  distilled  over _ Ranunculus- 
acris  and  various  species  of  Anemone;  needles,  producing  heat  aud 
numbness  upon  the  tongue ;  yield  anemonic  acid  when  boiled  with 
BaO. 

Nicotianin^  ivom  the  water  distilled  from  tobacco;  odorot  tobacco 
smoke ;  taste  aromatic  aud  bitter ;  soluble  in  alcohol,  ether,  and 
potassa. 
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Caoutchouc  and  Caoutchoucoids. 

These  principles  occur  in  the  milky  juice  of  various  plants,  prin- 
cipally belonging  to  the  natural  orders  Euphorbiacece,  Urticaceoe, 
and  xVpocynacere,  and  are  suspended  therein  in  the  form  of  true 
emulsions.  In  their  pure  state  they  are  colorless,  solid,  and  either 
at  ordinary  or  at  an  elevated  temperature,  very  elastic.  They  are 
amoriihous,  inodorous,  and  tasteless,  lighter  than  water,  insoluble 
in  water  and  alcohol,  and  soluble  in  pure  ether,  chloroform,  and 
some  empyreumatic  oils.  They  consist  of  carbon  and  hydrogen 
(the  allied  viscin  contains  also  0),  and  are  of  very  inditferent  che- 
mical behavior. 

Caoutchouc^  gum-elastic,  or  India  rubber,  is  the  product  of  many 
plants,  particularly  of  Siphonia  elastica  and  various  species  of 
Ilevea,  tlrceola,  Artocarpus,  Ficus,  etc.  Sp.  gr.  .925  ;  composition 
CjjH,^  (perhaps  like  the  following  CjJTjg) ;  fusible  at  445°,  and  re- 
maining sticky  for  a  long  time  ;  2  parts  with  1  p.  sulphur  and  1  p. 
magnesia  yield  a  mixture  of  such  hardness  that  it  can  be  polished. 

The  vulcanization  of  caoutchouc  was  discovered  by  Hancock, 
and  consists  in  incorporating  sulphur  with  the  anhydrous  substance, 
whereby  it  loses  its  solubility  in  the  ordinary  solvents. 

The  extensive  uses  of  caoutchouc,  and  particularly  of  the  vulcan- 
ized, in  the  arts,  are  too  well  known  to  require  to  be  particularized. 

Gutta-percha  is  obtained  from  Isonandra  gutta,  Sapotacese,  and 
contains  about  14  per  cent,  white,  and  4  to  6  per  cent,  of  yellow 
resin,  which  are  the  oxides  of  the  carbo-hydrogen,  C,JTifi,  consti- 
tuting the  chief  portion  of  it.  It  is  hard  and  scai'cely  elastic  at 
ordinary  temperature ;  but  becomes  very  elastic  at  a  slightly 
elevated  heat ;  its  best  solvents  are  chloroform  and  oil  of  turpen- 
tine. 

Pure  white  gutta-percha  may  be  procured  by  dissolving  in  chlo- 
roform, filtering  and  precipitating  with  alcohol ;  after  washing  with 
alcohol,  and  drying,  it  should  be  boiled  in  water,  and  while  still 
hot,  rolled  into  cylinders. 

[See  Liquor  G-utta-Perchre,  page  377.) 

Viscin,  or  Bird-lime,  is  obtained  by  expressing  the  fruit  of  the 
mistletoe,  Viscum  album,  and  dilating  with  water;  it  is  transpa- 
rent, very  sticky  (German,  leim  =  glue)  at  the  common  temperature, 
contains  about  15  per  cent,  (the  i:)ure?)  of  oxygen,  and  dissolves  in 
ether,  volatile  oils,  and  warm  lyes.  It  is  used  in  Germany  for  kill- 
ing flies  and  catching  small  birds. 

Resins, 

The  resins  are  very  extensively  diffused  in  the  vegetable  kingdom, 
and  there  is,  perhaps,  no  plant  Avhich  does  not  contain  one  or  more 
principles  which  might  be  classified  with  the  resins.  The  defini- 
tion of  a  resin  is  rather  vague,  but  we  may,  in  a  general  way,  de- 
scribe among  this  class  substances  which  arc  solid  at  ordinary  tem- 
<  peratures,  more  or  less  transparent,  inflammable,  readily  fusible,  do 
i^ot  volatilize  unchanged,  become  negatively  electric  by  rubbing, 
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are  insoluble  iu  water,  soluble  in  alcobol,  and  sometimes,  also,  in 
etber  and  oil  of  turpentine.  They  are  mostly  inodorous,  and  are 
readily  incorporated  witb  fatty  bodies  by  fusion.  They  are  not,  as 
a  class,  disposed  to  crystalline  forms,  being  mostly  amorpbous;  tbeir 
ultimate  composition  is  carbon,  hydrogen,  and  oxygen. 

The  origin  of  resins  must  be  looked  for  in  the  action  of  the  air 
on  essential  oils,  which  lose  part  of  their  hydrogen  and  absorb 
oxygen;  this  may  occur,  as  in  the  case  of  turpentine  and  copaiva, 
in  the  plants  producing  them,  or  after  the  extraction  of  the  essential 
oils.  To  this  fact  may  be  traced  their  mixed  character.  The  vola- 
tile oils  being  usually  mixtures  of  two  or  more  oils,  the  resins  are 
apt  to  be  constituted  of  several  similar  though  not  identical  resins. 
By  treatment  with  alcohol,  ether,  oil  of  turpentine,  etc.,  the  different 
constituents  can  generally  be  separated.  Many  of  the  resins — those 
containing  most  oxygen — play  the  part  of  acids,  and  are,  in  fact, 
designated  as  such;  these  form,  with  alkalies  and  metallic  oxides, 
compounds,  some  of  which  are  soluble  and  others  insoluble  in  alco- 
hol, while  some  resins  are  quite  indifferent  to  the  action  of  alkalies. 
Some,  so-called,  soft  resins  possess  strong  odors;  these  are  usually 
imperfectly  oxidized,  and  contain  portions  of  essential  oil. 

Eesins  generally  resemble  the  corresponding  essential  oils  in  their 
stimulating  effects,  though  some  of  them,  which  may  be  termed 
acrid  resins,  including  the  cathartics,  appear  to  bear  no  therapeutical 
relation  to  the  essential  oils.  A  few  of  the  gum  resins  are  adapted, 
by  their  control  over  the  nervous  system,  to  use  as  antispasmodics. 

Syllabus  of  Resins. 


I.  Resins  Proper. 


Name,  origin,  etc. 

Composition  and  properties. 

Uses. 

Gislineae. 

Ladanum,  labdanum.  From 
Cistus  Creticus  and  Cypri- 
cus.  Sp.  gr.  1.18G ;  dark 
brown,  soft. 

Volatile  oil. 

86  per  cent,  resin,  CjqTJjijO. 
7  per  cent.  ■wax. 

Obsolete. 

Zygophyllea. 

Guaiaci  resina  U.S. P.  From 
Guaiacum  officiuale.  Sp.  gr. 
1.205  to  1  228. 

80  per  cent,  resin. 
Guaiacic  acid. 
Gum  extractive. 

Alterative 
Etimulaut. 

TerebintJiace'ce. 

Mftsticli.  From  Pistacia  len- 
tis(;u3.  Sp.  gr.  L074  ;  yel- 
lowish grains,  softens  be- 
tween tlie  teeth. 

Acid  resin  sol.  in  cold  alcohol,  CjnTljiO.,. 
Masticin  ;  resin  soluble  iu  hot  alcohol. 

Trace  ot  volatile  oil. 

Adjunct  in  pills 
and  basis  of  a 
varnish. 

Leffuminosce. 

Copaiva  resin.  From  Copaiba. 

Soft  indifferent  rosin. 
Copaivic  acid  CjgHjoO, ;  crystallizable 
from  solution  in  petroleum. 

Stimulant,  less 
active  than  the 
oil. 
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Name,  origin,  etc. 


Anirae.  From  HymeniBacour- 
baril. 


Copal.  From  Hymenoea  ver- 
rucosa and  other  trees  '! 
Sp.  gr.  1.0J5  to  1.139  ;  very 
hard  ;  fracture  conchoidal ; 
nearly  iuodorous  and  taste- 
less. 


Composition  and  properties. 


Kesin  of  Peruvian  balsam. 
From  Balsamum  Peruvia- 
num. 

ConvolvulacecB. 

Resina  jalapte.  From  ipomoea 
jalapa. 


Cannabinacea. 

Extfactum  cannabis. 
Cannabis  Indica. 


From 


Euphorhiacece. 

Lac  (shellac  and  seedlnc). 
From  Croton  lacciferum  by 
the  puncture  of  Coccus  lac- 
ca,  and  from  Ficus  religiosa 
and  Indica — (  Urlicca). 

Euphorbiura.  From  various 
species  of  Euphorbia ;  in- 
odorous ;  taste  acrid,  burn- 
ing. 

Coniferas. 

Cowrie,  Australian  Dammar. 
From  Dammara  Australia  ; 
sp.  gr.  1.04  to  1.0G2. 

East  Indian  Dammar.  From 
Pinus  dammara ;  sp.  gr. 
1.050  to  1.007;  softatlOTO. 


.\cid  resin  soluble  in  cold  alcohol, 
ludili'crent  resin  C^QlIyyO,  cryst.  from  hot 

alcohol,  sol. 
2  per  cent,  volatile  oil. 

1.  Ilesiu,  soft,  fusible  in  water-bath, 
sol.  in  72  per  cent,  alcohol,  and  oil  of 
turpentine,  C^Qllg^Og. 

2.  Kesin,  soft,  fusible  below  2120  F., 
sol.  in  alcohol,  ether,  and  oil  of  tur- 
pentine, isomeric  with  No.  1. 

3.  llesin,  white,  not  so  readily  fusible, 
soluble  in  alcohol  and  ether,  C^gllgjOj. 

4.  llesin,  white,  still  less  fusible,  sol.  in 
alcohol,  solution  of  potassa,  insol.  in 
alcohol  and  ether. 

•5.  llesin,  insol.  in  all  menstrua,  C^gHg^O 
Acid,  C^j,H2g03,  crystallizes  in  rhombic 
prisms. 


Convolvulin,  rhodeoretin,  Cg,ri5(,0,g. 


Neutral  resin  soluble  in  alkalies,  asso- 
ciated with  chlorophylle. 

By  the  oxidizing  influence  of  HNO3,  sp. 
gr.  1.32,  yields  a  crystallizable  acid 
and  oxycannabin  C^^Hj^Og,  in  large 
flat,  colorless  prisms,  insoluble  in 
water  and  ether,  soluble  in  bisulphide 
of  carbon;  melts  at  17uO  C.  ;  sub- 
limes in  needles.  The  most  reliable 
tests  for  ext.  cannabis  are  its  odor 
when  moderately  heated  ;  its  indiffer- 
ence to  alkalies ;  its  insolubility  in 
alcohol,  ether,  chloroform,  benzole, 
and  turpentine ;  and  its  reaction  with 
nitric  acid.* 


Uses. 


Different  resins,  was,  gluten,  coloring 
matter. 


One  resin  (020113,03)  dissolving  easily, 
and  another  with  difficulty  in  cold 
alcohol — a  third  insoluble  in  cold  al- 
cohol, but  crystallizes  from  hot  alco- 
holic solution  (C^gMvoOJ- 


Dammarane  =  C2on3|Oj  ;  soluble  only  in 
absolute  alcohol  and  oil  of  turpentine. 

57  per  cent,  dammaric  acid, 
soluble  in  alcohol. 

Resin  soluble  in  cold  alcohol. 

Dammarine  insoluble  in  cold  alcohol. 


Used  in 
uishes. 


var- 


See  part  V. 
Neutral  prin- 
cip. 

Narcotic. 
See  Extracta. 


In  varnishes,  ce- 
ments, etc. 


Acrid,  cathar- 
tic, vesicant, 
etc.  Obsolete. 


In  varnishes. 


*  See  paper  by  Prof.  Procter,  in  the  Proc.  Amer.  Ph.ir.  Ass.,  xii.  246. 
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Name,  origin,  etc. 


Saudnrac.  From  Juniperus 
communis  in  warmer  cli- 
mates, and  from  Tliuja  arti- 
culata;  sp.  gr.  1.05  to  1.09  ; 
small  grains,  pale  yellow, 
transpai-ent ;  faint  odor. 

Resina.    From  Terebintbina. 


Fossil  Resins. 

Succinum.    Amber;    sp.  gr 
1.065  to  1.070  ;  colorless  to 
deep  yellow ;  tasteless ;  aro- 
matic odor  when  heated. 


Asphaltum. 


OompoBition  ami  piopertieB. 


Uses. 


75  per  cent.  Cj^Hj^Oj,  easily  soluble  in  In  varnishes, 
alcohol. 

C^o"62'^5'  "0*  easily  soluble  in  alcohol. 
CjQHgpOj,  soluble  iu  boiling  alcohol. 


Colopholic  acid,  taken  up  by  cold  70  per 

cent,  alcohol. 
Pinic,  amorphous  sylvic  acid,  taken  up 

by  cold  alcohol  of  70  per  cent. 
Sylvic  acid,  C^o'^ao'-'ai  crystallizes  from 

hot  alcohol. 

Two  resins,  volatile  oil,  succinic  acid, 
and  bitumen,  by  action  of  HNOj  arti- 
ficial musk. 


Most  probably  the  product  of  oxidation 
of  oleum  petrsB.  Many  bituraiuou^^ 
resins  are  mixtures  of  asphaltum  and 
petroleum. 


In  plasters, 
soaps,  ce- 
ments, etc. 


For  ol.  succini, 
varnishes,  etc. 


In  varnishes, 
roofing,  etc. 


II.  Natural  Oleoresins. 


Name,  origin,  etc. 


Composition  and  properties. 


Tercbinihacece. 

Elemi.    From  Amyris  elemi 
fera  and  Zeylanica  ;  sp.  gr. 
1.055  ;    yellowish    white  ; 
fused  at  245o. 

Cyprian  turpentine.  From 
Pistacia  terebinthus.  The 
turpentine  of  the  ancients. 
Opaque,  very  thick,  green- 
ish-yellow; odor  of  fennel. 

Lcguminosoe. 

Copaiba.  Sp.  gr.  .910  to  .997. 
From  various  species  of  Co- 
paifera. 

Coniferm. 

Terebintbina.  From  Pinus 
palustris,  and  other  species 
of  Pinus ;  gray,  bitter,  not 
transparent. 

Terebintbina  Gallica.  French 
or  Bordeaux  turpentine. 
Thin,  yellowish,  pellucid. 

Terebintbina  Veneta.  From 
Larix  Europaea.  Venice  tur 
pentine :    nearly  colorless, 
transparent. 

Terebintbina  Canadensis. 
From  Abies  balsamea.  Bal 
Sam  of  fir. 


GO  per  cent,  acid  resin  sol.  in  alcohol, 
20  per  cent.  iudiflFerent  resin  crystal- 
lizing from  sol.  in  hot  alculiol. 
10  to  13  per  cent,  volatile  oil. 
Volatile  oil. 

Resin  soluble  in  cold  alcohol. 

Soft  resin  insoluble  in  cold  alcohol. 


31  to  80  per  cent,  volatile  oil. 
1.6  per  cent,  soft  brown  resin. 
Oopaivic  acid,  see  Resins  Proper. 


.\bout  17  per  cent,  volatile  oil. 
Resina  U.  S.  P. 


Like  the  foregoing. 

The  resin  contains  pimaric  acid  C20TT30O.J, 
which,  when  heated  in  alcohol,  be- 
comes sylvic  acid. 

About  20  per  cent,  volatile  oil. 

Resins  and  succinic  acid. 


40  per  cent,  resin  sol.  in  alcohol. 
33.4  sub  resin  sol.  in  alcohol  with  diffi 
cnlty. 

1 18. 6  per  cent,  volatile  oil. 


Stim.   in  oint- 
ments. 


Stimulating. 


Uses. 


Diuretic,  stimu- 
lant. 


Stim.  emmena- 
gogue. 


do. 


In  stimulating 
external  rem- 
edies. 

Cemont  in  mi- 
croscopy. 
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Name,  origin,  etc. 

Composition  aud  properties. 

Uses. 

Strasburg   turpentine,  Tere- 
binthina  Argentoratcnsis. 
From  Abies  pectinata;  pale 
yellow,  transparent,  ngree- 
nblo  odor. 

Common  olibanum.    From  Fi- 
nns Abies. 

35  per  cent,  volatile  oil. 
Abietinic  acid,  abietin,  indififerent  resin, 
succinic  acid. 

Volatile  oil. 
Resin  fusible  at  21 20. 
'*       "      at  2SJ30. 

Stimulant. 

Stimulating ;  for 
fumigations. 

III.  Gum  Resins. 


Name,  origin,  etc. 


Composition  and  properties.. 


Gultiferce. 

Gambogia.  From  Stalagmitis 
cambogioides    and  several 

.  species  of  Garcinia.  Brown 
or  reddish-yellow. 

Terebinthacece. 

Myrrha.  From  Balsamoden- 
dron  myrrha  ;  red-brown  ; 
semi-transparent. 

Bdellium.  From  Balsamoden- 
dron  Africanum  ;  reddish- 
gray  ;  semi-transparent. 

Olibanum.  From  Boswellia  ser- 
rata  and  an  Amyris  (?)  ;  yel- 
lowish ;  semi-transparent. 

Umbellifcrm. 

Galbanum.  From  Bubon  gal- 
banum,  Ferula  ferulago  aud 
Galbanum ;  in  grains  or 
cakes ;  nearly  opaque. 

Assafoetida.    From  Ferula  as 
Bafoetida. 


19.5  per  cent.  gum. 

80  per  cent,  gambogic  acid. 


40,81  per  cent.  Arabin. 
44.76  per  cent,  resin. 
2.18  per  cent,  volatile  oil. 
59  resin,  C.oH.^Og,  9.2  gum, 
Borin  and  volatile  oil. 


30.6  bas- 


4  per  cent.  (Stenhouse)  volatile  oil,  gum, 
at  least  2  resins,  one  of  which  = 


^20^37^3* 


Shgapenum. 
Persica. 


From  Ferula 


Ammonincum.  From  Dorema 
ammoiiiacum;  sp.  gr.  1.207; 
yellow;  white  internally. 

Opopanax.  From  Pastinaca 
opopanax  ;  reddish  ;  inter- 
nally yellow  and  red  mar- 
bled. 

Axclepiadea. 

Scammoninm,  Smyrna.  From 
Periploca  secamone  ? 

ConvolvulacecB. 

Scammonium,  Aleppo.  From 
Convolvulus  Bcammonia. 


66.86  per  cent,  resin,  C^pHj^O^. 

19.28  to  27.3  per  cent.  gum. 

1.3  per  cent,  mucilage. 

G.34  per  cent,  volatile  oil. 

26  per  cent,  gum,  4.6  per  cent,  sulphu- 
retted volatile  oil,  47.2  to  66  per  cent, 
resin,  11.6  per  cent,  bassorin,  malates, 
acetates,  sulphates,  and  phosphates. 

50  per  cent,  resin,  32  per  cent,  gum,  3. 
per  cent,  sulphuretted  volatile  oil,  3.48 
niucilnge. 

22  per  cent.  gum. 

72  per  cent,  resin,  C^oH^pOg. 

42  per  cent,  resin. 
•S3  per  cent.  gum. 
4  per  cent,  stai-ch,  4  extractive,  6  per 
cent,  sulphuretted  vol.  oil. 


Uses. 


Powerful  ca- 
thartic. 

Yellow,  water- 
color. 


Astringent  and 
emmenagogue. 


Obsolete. 


For  fumigation. 


Stim.,  antispas- 
modic. 


Antispasmodic. 


An  adulterated 
scammonia  ? 


resin  of  Convolvulus 


Convolvulin,  resin,  wax,  extractive  gum, 
sugar,  starch.  Commercial  article 
from  5  to  80  per  cent,  resin. 


Stim.  1 
feet. 


ike 


assa- 


Stim.  expecto- 
rant. 

Antispa.smodic. 
Obsolete. 


Cathartic? 


Cathartic. 


t 
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IV.  Balsams.    {Containing  Bz  or  Ciii.) 


Name,  origin,  etc. 


Styracem. 

Benzoinum.  From  Styrax  ben- 
zoin; sp.  gr.  1.0G3. 


Styrax  Calamita.  From  Sty- 
rax officinalis ;  grains  or 
masses ;  blackish-grny. 

LeguminoscB. 

Balsamum  Peruvianum.  Sp. 
gr.  1.14  to  I.IG  ;  fi'om  Myro- 
Bpermum  Peruiferum. 

White  Peruvian  Balsam.  From 
the  fruit  and  seeds  of  the 
former  by  expression. 

Balsamum  tolutanum.  From 
Myrospermum  toluiferum. 

BalsaminccB. 

Styrax.  Semifluid  juice  of 
Liquidambar  orientale.* 


Gum  Tvax.    Semifluid  juice  of 
Liquidambar  styraciflua. 


Oomposition  and  properties. 


Benzoic  acid,  HC,H50.^,  average  15  per 
cent. ;  sometimes  mixed  with  more  or 
less  cinnamic  acid. 

a.  Resin,  CjqHjqOj,  soluble  in  ether,  not 
in  K^CO.,. 

b.  Resin,  C33H42O7,  soluble  in  KfiO^,  not 
in  ether. 

c.  Resin,  C^QH^Og,  soluble  in  alcohol,  not 
in  ether. 

Benzoic  acid,  volatile  oil,  resins. 


Cinnamic  acid,  CgHgO^,  6.94  per  cent. 
Oil  or  cinnameinc,  G9  per  ceut. 
Styracine  (metacinnameine)  crystallizes 

in  prisms. 
23.1  per  cent,  resin,  C2QlT.^g03. 
Not  fully  analyzed,  rayrosucarpin,  Cj^H^j 

Og  ;   crystallizable,    very  indilferent 

resin. 
Resin,  88  per  cent. 
Cinnamic  acid,  12  per  cent. 
Volatile  oil,  0.2  per  cent. 


Cinnamic  acid  ;  styrol  (cinnamen)  CgHg. 
Styracine  C9HgO,CjBHn03. 

Cinnameine,  Cgll^Ogf  gHg. 
2  resins. 

Cinnamic  acid.  (?) 
Styracine.  (?) 
Resin.  (?) 


Uses. 


As  an  expecto- 
rant and  stim- 
ulant exter- 
nally. 


For  fumiga- 
tions ;  rarely 
used  here. 


Stimulating  ex- 
pectorant. 


Similar  to  for- 
mer. 

Stimulating  ex- 
pectorant. 


do. 


Little  used  as 
yet.  {Sec  Syr- 
ups.) 


EEMAflKS  ON  THE  RESINS,  OLEORESINS,  AND  BALSAMS. 

As  shown  ill  the  syllabus,  most  of  the  resins  proper  are  used  ex-^ 
clusively  in  varnishes,  and  in  the  various  modifications  of  stimu- 
lating and  rubefacient  applications. 

Amber  is  employed  in  medicine  exclusively  for  the  products  of 
its  decomposition.  Oil  of  amber  pi'oduced  from  it  by  distillation 
is  a  powerful  rubefacient,  with  antispasmodic  effects. 

Guaiacum  may  be  classed  as  a  resin,  though,  owing  to  the  presence 
of  a  peculiar  acid  somewhat  resembling  benzoic  and  cinnamic,  it 
may  be  entitled  to  a  place  among  balsams,  should  that  group  be 
extended  to  embrace  a  wider  range  of  resinous  substances.  Eecent 
investigations  of  Kosmann  show  It  to  be  a  glucoside,  splitting  with 
acids  into  glucose  and  guaiaretin. 

Burgundy  pitch  and  the  so-called  Am/oc/c  (7?<m  (Fix  Canadensis) 
are  well-known  ingredientsof  strengthening  and  rubefocieut  plustei-s, 


*  According  to  Haubury,  London  Pharm.  Jouru.,  1857. 
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wliieli  will  be  considered  under  the  appropriate  head.  JElemi  is  a 
popular  substitute  for  common  resin  in  an  unofficinal  ointment 
much  prescribed  by  surgeons. 

Of  the  oleot-esms,  the  various  turpentines  differ  in  their  propor- 
tion of  resin  to  oil  and  their  consequent  consistence.  White  tur- 
pentine of  commerce,  though  exuding  from  the  tree  in  a  liquid 
form,  is  always  found  nearly  or  quite  solid,  while  balsam  of  fir  and 
Yenice  turpentine  continue  more  or  less  fluid  at  ordinary  tempera- 
ture. The  former  of  these  is  much  used  for  mounting  objects  for 
the  microscope,  and  for  cementing  ambrotypes  upon  glass,  its  per- 
fect transparency  and  great  adhesiveness  adapting  it  to  these  uses. 
The  latter  is  perhaps  rarely  met  with  in  our  commerce,  being  super- 
seded by  a  factitious  article,  said  to  be  composed  of  about  24  lbs. 
of  resin  to  the  gallon  of  oil  of  turpentine.  The  genuine  is  esteemed 
as  a  useful  ingredient  in  the  finest  qualities  of  sealing-wax. 

Copaiva,  which  is  very  commonly  called  balsam  copaiva,  is 
highly  esteemed  for  its  stimulating  eflects  on  the  mucous  surfaces; 
it  is  variously  combined  with  mucilage  or  with  alkali  in  prescrip- 
tions mentioned  under  the  appropriate  head,  and  is  prescribed  in 
the  P/iarmacopceia  in  the  form  of  pill  mass  to  be  made  with  mag- 
nesia.   {See  Pilulfe.) 

^lost  of  the  gum  resins  are  possessed  of  decided  medicinal 
eflects  ;  ammoniac,  benzoin,  and  tolu  are  chiefly  used  as  stimulating 
expectorants.  Assafoctida,  galbanum,  and  sagapenum  (the  latter 
almost  obsolete),  are  distinguished  by  powerful  eflfects  on  the  ner- 
vous system.  Myrrh  is  peculiarly  adapted  to  the  relaxed  con- 
ditions of  the  system,  consequent  on  pulmonary  and  uterine  afi'ec- 
tions  ;  it  is  well  suited  to  combinations  with  iron,  and  is  directed 
in  several  emmenagogue  pills,  and  in  the  officinal  Mistura  ferri 
composita. 

Among  the  gum  resins  we  have  two  drastic  cathartics,  gamboge 
and  scammony;  and  among  the  resins  proper,  podophyllin,  resin  of 
jalap,  and  euphorbium.  Olibanum  is  almost  exclusively  used  for 
fumigation,  being  employed  alone  and  combined  with  cascarilla, 
and  benzoin,  as  incense,  in  the  ceremonies  of  the  E,oman  Catholic 
church. 

The  balsams  vary  in  their  consistence.  Benzoin  is  solid,  hard, 
and  brittle;  Peruvian  balsam  (formerly  called  Myroxylon)is  fluid; 
Tolu  is  intermediate,  being  a  very  soft  and  readily  fusible  solid. 
The  best  storax  is  liquid.  The  true  solid  storax  is  little  used, 
though  directed  in  some  of  the  old  recipes.  A  fictitious  article  is 
met  with  in  commerce,  which  is  sold  for  Styrax  calamita,  and  is 
prepared  at  Trieste,  by  coarsely  grinding  the  bark  of  the  storax 
tree  and  mixing  it  with  liquid  storax.  Our  native  "gum  wax,"  as 
It  has  been  called,  has  a  very  strong  resemblance  to  storax,  its  con- 
sistence being  semifluid,  and  its  color  and  odor  almost  identical. 

Several  products  of  scientific  interest  have  been  discovered  by 
the  analysis  of  balsams.  Styracin^  the  resin  of  styrax,  is  obtained 
by  treating  the  balsam  with  caustic  soda  in  solution,  dissolving  the 
residue  in  alcohol  and  ether,  and  crystallizing;  when  acted  on  with 
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nitric  acid  this  yields  the  same  products  of  decomposition  ns  cin- 
namic  acid.  By  distillation  of  the  soda  solution  left  iu  its  prepa- 
ration, styrole  is  obtained,  while  cinnamic  acid  is  left  in  the  residue. 
Styrol  has  the  composition  CjHg,  and  styracin  is  a  compound  of 
ciiniamic  acid  with  oxide  of  cinnamyle,  which  bears  the  same  re- 
lation to  hydrated  cinnamic  acid  as  common  ether  does  to  acetic 
acid;  its  aldehyde,  Cgll^OH,  is  the  oil  of  Chinese  and  Ceylon  cin- 
namon. An  analogous  compound  is  cinnameiue,  or  cinnamate  of 
oxide  of  tolyle,  the  alcohol  of  which  is  tolylic  or  benzalcohol, 
C7H7OH,  which  by  oxidation  is  first  converted  into  its  aldehyde  oil  of 
bitter  almonds,  C^HgO,  and  subsequently  into  benzoic  acidJlC^HjO^. 
Styracine  and  cinnameiue  are  therefore  compound  ethers,  the 
former  cinnamo-ciimamic,  the  latter  cinnamo-tolylic  ether.  (See 
Crregory's  Chemistry.) 

Tests  of  Purity. 

Guaiacum. — Entirely  soluble  in  85  per  cent,  alcohol  and  less  so 
in  ether  ;  gives  a  blue  color  to  mucilage  of  gum  Arabic,  and  milk, 
and  turns  green  or  blue  with  oxidizing  agents. 

Mastich. — Softens  by  chewing,  not  entirely  soluble  in  alcohol, 
wholly  taken  up  by  ether,  chloroform,  and  oil  of  turpentine,  not 
by  fixed  oils. 

Copal. — Readily  fusible,  soluble  in  rectified  oil  of  turpentine. 
See  syllabus  for  behavior  to  alcohol  and  ether. 

Jalap  Resin  a.nd  Scammonium.- — -By  the  action  of  alkalies  under 
the  infiueuce  of  heat,  they  are  converted  into  convolvulic  and  rho- 
deoretinic  acid,'  which  is  soluble  in  water.  The  solution  of  the 
resins  in  alkalies  may  be  rendered  slightly  opalescent  by  sulphuric 
acid,  but  is  not  precipitated. 

Copaiva. — If  adulterated  with  fixed  oil,  this  may  be  detected  by 
the  stain  produced  on  paper ;  pure  copaiba,  after  the  evaporatioa 
of  the  volatile  oil  by  the  application  of  a  little  heat,  leaves  a 
resinous  stain,  which  has  a  greasy  margin  if  the  copaiva  was  adul- 
terated with  fixed  oil. 

Or  the  balsam  is  boiled  for  several  hours  in  an  open  vessel  with 
water  to  drive  ofif  the  volatile  oil ;  pure  copaiba  leaves  a  brittle 
resin,  while  a  soft  or  semifluid  resin  remains  if  the  copaiba  had 
been  adulterated  with  fixed  oil. 

Fixed  oils,  except  castor  oil,  may  be  detected  by  their  insolubility 
in  90  per  cent,  alcohol ;  pure  balsam  furnishes  a  clear  solution. 

An  adulteration  with  turpentine  (oleoresin)  is  easily  detected  by 
the  odor  produced  by  the  evaporation  of  the  oils,  on  dropping  the 
suspected  balsam  upon  a  hot  brick. 

Balsamum  Peruvianum.—Tlia  surest  way  to  find  an  adulteration 
with  castor  oil  is,  to  distil  about  20  grammes  until  about  10 
grammes  have  passed  over  and  the  residue  begins  to  become 
cliarred.  The  distillate,  which  separates  into  an  aqueous  and  oily 
stratum,  is  agitated  with  caustic  baryta,  the  oil  removed,  and  agi- 
tated with  a^concentrated  solution  of  bisulphite  of  sodium,  (jeu- 
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nine  balsam  Pern  on  dry  distillation  furnishes  products,  which 
with  bisulphite  of  sodium  do  not  form  a  crystalline  combination. 
The  crystals  obtained  by  this  process  from  its  admixture  with 
castor  oil,  on  being  recrystallized  from  alcohol,  have  the  odor  of 
cenanthol,  and  the  composition  Cj  J-I0,S02  +  IsraO,S02.  Larger  quan- 
tities of  castor  oil  decrease  the  specific  gravity  of  the  balsam  ;  other 
oils  are  detected  by  their  insolubility  in  alcohol.  Peruvian  balsam 
is  much  sophisticated.  The  genuine  article  produces  an  impression 
of  a  liquid  ditt'used  in  the  mouth,  while  the  sophisticated  is  gener- 
ally a  solution  of  resin  which  deposits  the  resin  on  the  tongue  when 
tasted. 


CH  APTEE  Vn. 

ON  OKGANIC  ACIDS. 

Organic  Acids  are  distinguished  as  a  class  by  characteristic  pro- 
perties. They  combine  with  inorganic  and  organic  alkalies,  some 
of  them  in  several  different  proportions,  according  to  the  number 
of  equivalents  of  basic  water  combined  with  them.  Thus,  citric 
is  a  tribasic  acid,  containing  three  equivalents  of  basic  water;  tar- 
taric bibasic,  containing  only  two ;  and  benzoic  monobasic,  con- 
taining but  one  equivalent  besides  the  water  of  crystallization. 
These  acids  are  found  in  nature  both  free  and  in  combination. 
Some  are  very  commonly  diffused  throughout  the  vegetable  king- 
dom, as  tannic ;  others  exist  exclusively  in  one  family  of  plants,  as 
meconic  acid  in  the  Papaveracets.  Some,  although  existing  natu- 
rally, are  capable  of  artificial  production  from  other  organic  ma- 
terial, as  oxalic  and  valerianic.  This  whole  class,  and  that  of 
organic  alkalies,  have  a  much  closer  relation  to  inorganic  compounds 
than  the  neutral  crystalline  and  uncrystallizable  principles.  They 
all  contain  oxygen,  and  are  destitute  of  nitrogen  in  their  compo- 
sition ;  an  exception,  however,  is  hydrocyanic  acid,  which  in  all  its 
chemical  relations  bears  a  close  resemblance  to  the  inorganic 
hydro-acids. 

The  organic  acids  are  capable  of  numerous  changes  during  the 
processes  of  life  in  the  oi'ganisms  by  which  they  are  produced,  or 
after  their  introduction  into  the  circulation  of  other  living  animals 
or  vegetables.  These  changes  are  the  result  of  obscure  prpcesses 
of  nature,  and  of  conditions  and  functions  of  the  organs,  which  we 
are  unable  to  imitate  by  art.  Chemistry,  however,  has  in  some 
instances  arrived,  by  artificial  means,  at  close  imitations  of  nature, 
lid  has  produced  changes  which  furnish  connecting  links  between 
impounds  having  apparently  no  relation  to  each  other. 

Of  the  organic  acids,  those  occurring  in  plants  are  by  far  the 
"lost  important  as  medicines,  and  of  the  very  few  animal  acids  em- 
I'loyed,  most,  though  formerly  regarded  as  exclusively  belonging 
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to  the  animal  kingdom,  have  subsequently  been  discovered  to  be 
direct  products  of  decomposition  of  vegetable  principles,  and  are 
even  generated  by  certain  plants  in  their  normal  processes  of  growth 
and  assimilation. 

In  the  present  chapter  the  numerous  acids  are  thrown  together 
in  groups,  either  from  their  difl'usion  in  certain  classes  of  vegeta- 
bles, from  the  harmony  of  some  of  their  physical  or  chemical  rela- 
tions, from  their  associations  with  other  organic  principles,  or  from 
the  value  attached  to  them  as  medicinal  agents. 

The  organic  acids,  in  this  work,  are  classified  as  follows: — 

1st  Group — Fruit  acids. 

2d  "  Derivatives  of  tlie  fruit  acids. 

3d  "  Acids  representing  tlie  Medicinal  Virtues  of  plants. 

4th  "  Acids  combined  with  Yegetable  Alkalies. 

5th  ' '  Acids  derived  from  Essential  Oils. 

6th  "  Astringent  and  alhed  acids. 

7th  "  Acids  of  animal  origin. 

8th  "  Acids  pertaining  to  coloring  matters. 


First  Group. — Fruit  Acids. 

These  acids  occur  in  the  fruits  of  many  plants  of  the  families 
AurantiaccfE,  Rosacese,  Grossulariete,  in  grapes,  tamarinds — in 
short,  in  all  succulent  acidulous  fruits,  and  at  certain  periods  of  their 
maturity,  in  a  free  state,  with  the  exception  of  oxalic  acid,  which 
is  comparatively  seldom  met  with  iu  an  uncombined  state,  though 
widely  dilfused,  wholly  or  partly  neutralized  by  certain  vegetable 
alkalies,  or  inorganic  bases.  They  are  all  agreeable  refrigerants, 
and,  as  such,  have  a  very  extensive  use;  combined  with  alkalies  or 
magnesia,  they  act  in  large  doses  as  laxatives;  oxalic  acid  and  its 
compounds  are  poisonous,  unless  in  minute  doses. 

Acetic  acid,  HC^HjO^.    Occasionally  in  plants,  product  of  fermentation. 
Oxalic    "    H2C20^,2H20  4- 4Aq.     In  rhubarb,  sorrel,  many  officinal  roots,  herbs,  and 
balks. 

Tartaric  acid,  HgC^TI^Og.    In  grapes,  tamarinds,  etc.,  obtained  from  wine  deposits. 
Uvie         "    2l-lO,Cgl]fijg-\-'2Aq.    In  the  deposit  of  some  grnpe  juices. 
Malic        "    HgC^HjOj.    In  apples,  sumach  berries,  the  berries  of  mountain-ash,  etc. 
Citric       "    HjCgHjOyjHjO -f- 2Aq.    In  lemons,  oranges,  currants,  gooseberries,  toma- 
toes, etc. 

Acetic  acid  has  been  already  referred  to  as  produced  in  the  destruc- 
tive distillation  of  wood,  and  also  as  a  product  of  the  spontaneous 
change  which  takes  place  in  articles  of  the  saccharine  and  amylar 
ceous" group  by  the  catalytic  action  of  ferments. 

Oxalic  acid  is  an  instance  of  an  important  vegetable  acid  existing 
ready  formed  in  plants,  and  also  capable  of  artificial  production^ 
Most  of  the  oxalic  acid  of  commerce  is  obtained  by  the  action  of 
nitric  acid  on  sugar  or  starch,  the  organic  principle  being  oxidized 
at  the  expense  of  the  acid.  Nitrous'acid  fumes  and  carbonic  acid 
gas  are  evolved,  and  oxalic  acid  is  formed,  which  is  collected  and 
crystallized,  and  most  extensively  used  as  a  bleaching  agent,  it 
nitric  acid  has  been  employed  in  suflicient  quantity,  no  saccharic 
acid  is  formed;  the  nitrous  acid  evolved  is  employed  in  the  mauu- 


ACIUUM  TARTARICUM. 


431 


factuve  of  sulphuric  acid  or  for  other  puriooses  where  oxidation  is 
required.    It  is  not  oflicinal. 

The  alkaline  oxalates  are  soluble,  but  the  other  salts  are  mostly 
insoluble  in  water.  Oxalic  acid  and  its  salts  are  decomposed  by  a 
red  heat,  into  carbonic  acid  and  carbonic  oxide,  without  leaving 
any  charcoal.  If  heated  with  sulphuric  acid  the  same  decomposi- 
tion takes  place.  Carbonic  oxide  CO  is  inflammable.  If  mixed 
with  sand  and  heated,  dry  oxalic  acid  yields  formic  acid,  and  but 
little  carbonic  acid  is  given  off  if  the  temperature  is  well  regulated. 
The  precipitates  formed  by  it  with  baryta  and  lime  are  soluble  in 
nitric  and  muriatic  acids.  The  silver  precipitate  dissolves  in  nitric 
acid  and  ammonia.  Insoluble  oxalates,  boiled  in  concentrated  solu- 
tion of  carbonate  of  sodium,  are  decomposed,  oxalate  of  sodium 
beins;  lield  in  solution. 

Acidiim  Tartaricum.  T=^^CJil(df^. 

Tartaric  acid  is  prepared  from  bitartrate  of  potassium  or  cream 
of  tartar,  by  the  addition  of  carbonate  of  calcium,  whereby  insolu- 
ble tartrate  of  calcium  is  formed  with  the  excess  of  acid  of  the 
bitartrate,  and  neutral  tartrate  of  potassium  left  in  solution.  The 
solution  is  decomposed  with  chloi'ide  of  calcium,  which  forms  an 
additional  quantity  of  tartrate  of  calcium.  Lastly,  the  insoluble 
tartrate  of  calcium  is  purified  by  washing,  and  decomposed  by  sul- 
phuric acid,  which  liberates  the  tartaric  acid.  This,  on  evapora- 
tion, crystallizes  in  colorless  crystals,  with  a  tendency  to  the  form 
of  oblique  rhombic  prisms  (citric  acid  occui'S  in  right  rhombic 
prisms).  It  has  a  sour  taste,  resembling,  though  not  identical 
with,  that  of  citric  acid.  It  is  soluble  in  an  equal  weight  of  water, 
from  which  solution  alcohol  throws  down  no  precipitate.  This  is 
rather  a  stronger  acid  than  citric,  and  100  grains  saturate  133.5 
grains  of  bicarbonate  of  potassium.  It  is  most  usually  sold  in 
powder.  Its  principal  use  is  in  preparing  effervescing  and  refrige- 
rant drinks,  and  as  a  substitute  for  citric  acid. 

Liebig  has  obtained  tartaric  acid  artificially  by  the  oxidation  of 
sugar  of  milk  and  gum  by  nitric  acid ;  besides  mucic,  oxalic,  and 
saccharic  {Jl^C^llfi^  acids  are  formed,  the  latter  of  which  appears 
to  be  converted  into  tartaric  acid ;  both  these  acids  have  identical 
reactions  with  potassa  and  lime  salts. 

The  salts  used  medicinally  are  the  tartrates  of  potassium,  sodium, 
ammonium,  and  iron,  the  bitartrates  of  potassium,  sodium,  and 
ammonium,  and  the  double  salts  of  potassium  and  sodium,  po- 
tassium and  ammonium,  potassium  and  boracic  acid,  potassium  and 
borate  of  sodium,  potassium  and  iron,  and  ammonium  and  iron; 
treated  of  under  the  several  heads  of  their  bases. 

Tartaric  acid  may  be  recognized  by  the  copious  white  crystalline 
precipitate  it  furnishes  on  adding  it  in  excess  to  any  neutral  salt  of 
potassium.  The  precipitate  formed  by  both  this  and  citric  acid 
■With  acetate  of  lead  should  be  soluble  in  nitric  acid. 

Neutral  tartrates  are  precipitated  on  the  addition  of  acetate  of 
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potassium  and  free  acetic  acid  ;  the  precipitate  by  chloride  of  cal- 
cium  is  soluble  in  cold  caustic  potassa,  separates  on  boiliiio;,  and 
redissolves  on  cooling;  the  precipitate  by  lime-water  dissolves  in 
free  tartaric  acid,  and.  in  .  chloride  of  ammonium  and  tartrate  of 
calcium  crystallizes  out  after  some  time. 

If  not  carefully  prepared,  the  following  impurities  may  be  present: 
heavy  metals,  detected  by  sulphuretted  hydrogen,  sulphuric  acid 
by  chloride  of  barium,  muriatic  acid  by  nitrate  of  silver,  oxalic  acid 
by  a  solution  of  sulphate  of  calcium. 

Solutions  of  tartaric  acid  and  its  salts  are  decomposed  by  oxygen 
like  citric  acid ;  by  oxide  of  manganese  it  is  converted  into  formic 
and  carbonic  acids. 

The  following  well-marked  varieties  of  tartaric  acid  have  been 
distinguished : — 

1.  Dextrotartaric  acid,  the  ordinary  tartaric  acid,  which  in  the 
free  state  and  combined  with  certain  inactive  bases  turns  polarized 
light  to  the  right.  If  its  salt  with  cinchonia  is  heated  to  388°  F., 
in  five  or  six  houi's  it  has  been  changed  for  the  greatest  part  into — • 

2.  Paratartario,  uvie,  or  racemic  acid,  which  also  occurs  naturally 
in  cream  of  tartar  from  certain  localities.  It  and  its  salts  have  a 
neutral  behavior  towards  polarized  light.  Its  double  salt  with 
ammonium  and  sodium  is  obtained  in  crystals,  one-half  of  which 
show  a  hemiedric  form  to  the  right,  the  other  half  the  same  forin 
to  the  left ;  the  former  contain  dextrotartaric,  the  latter  the  Isevo- 
tartaric  acid.  From  a  solution  of  paratartrate  of  cinchonicia  crys- 
tals of  the  Isevotartrate,  and  from  a  solution  of  paratartrate  of 
quinicia,  the  dextrotartrate  is  deposited  first,  leaving  the  greatest 
part  of  the  salts  with  the  opposite  acid  in  solution. 

3.  LcBvotartaric  acid  may  be  obtained  as  just  stated;  it  deflects 
polarized  light  to  the  left. 

4.  Inactive  tartaric  acid  is  obtained  by  heating  paratartrate  of 
cinchonicia  to  338°  F.  It  has  no  action  on  polarized  light,  and 
cannot  be  resolved  into  the  right  and  left  tartrate. 

5.  Metatartaric  acid.  By  melting  dry  powdered  dextrotartaric 
acid  in  an  oil-bath  ;  the  change  takes  place  in  a  few  seconds  at  340° 
to  356°  F.    The  acid  is  hygroscopic  ;  its  calcium  salt  is  soluble. 

6.  Isotartario  or  tartralic  acid.    If  the  heat  in  the  last  process  has  • 
been  applied  too  long,  the  product  contains  this  acid  also.  The 
calcium  salt  is  syrupy,  uncrystallizable,  and  by  boiling  is  resolved 
into  metatartaric  acid  and  metatartrate  of  calcium. 

All  of  these  acids  are  of  the  same  composition,  Tl^CJiPg,  and,  ex- 
cepting the  last,  are  bibasic. 

Fyrotartaric  Acid,  H^CJI^O,.— Tartaric  acid  yields  by  dry  distil- 
lation at  between  350°  F.  and  370°  F.  water,  carbonic  and  pyro-- 
tartaric  acids,  scarcely  any  secondary  products.    This  acid  is  very 
soluble,  fusible,  and  not  precipitated  by  neutral  lead  salts. 

Malic  Acid,  M^l  =  H3CJl30,,  is  prepared  from  the  juice  of  the 
fruit  of  Sorbus  aucuparia,  or  of  Rhus  glabrum  and  typhinum,_D} 
precipitating  with  sugar  of  lead,  recrystallizmg,  and  decoinposmg. 
by  hydrosulphuric  acid.    The  juice  of  the  rhubarb  plant,  attei 
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beino-  clarified  by  isinglass,  and  evaporated  to  the  consistence  of 
svrup,  yields  about  3  J  per  cent,  of  crystallized  bimalate  of  potass!  iini. 
The  acid  crystallizes  in  four-  and  six-sided  needles  and  prisms,  is 
deliquescent,  and  dissolves  in  water  and  alcohol. 

Thouo-h  malic  acid  is  present  in  many  pharmaceutical  prepara- 
tions, none  of  its  salts  have  heen  used  in  medicine  with  the  excep- 
tion of  an  impure  malate  of  iron,  which,  in  Europe,  is  still  lai'gely 
employed  as  a  mild  chalybeate,  under  the  name  of  Extractum  ferri 
pomatum;  malate  of  manganese  has  likewise  been  somewhat  used. 

Tlie  acid  and  its  salts  are  not  precipitated  by  lime-water  ;  chlo- 
ride of  calcium  occasions  a  precipitate  soluble  in  acids  ;  the  precipi- 
tate by  acetate  of  lead  melts  in  boiling  water,  assuming  the 
appearance  of  resin  fused  in  water. 

Malic  acid  has  acquired  some  importance  as  a  material  for  the 
preparation  of  succinic  acid. 

3Ienispermic  or  coccalinic^  solanic,  and  probably  also  nicotic,  igasuric 
(in  nux  vomica  and  Ignatia  hea,ns),fungic  (in  boletus,  helvella,  etc.), 
and  others  are  identical  with  malic  acid. 

The  results  of  the  decomposition  of  malic  acid  by  various  influ- 
ences are  as  follows : — 
^1.  If  heated  with  an  excess  of  potassa  to  300°  F.,  it  is  converted 
into  oxalic  and  acetic  acids.  2.  'By  quick  dry  distillation  it  is  con- 
verted into  equisetic  or  pyromalic  acid.  3.  If  heated  in  an  oil-bath 
to  300°  E.,  until  vapors  cease  to  be  emitted,  it  has  been  converted 
into  fimaric  or  paramalic  acid.  4.  Neutral  malate  of  calcium 
C^H^CajOg,  if  kept  under  water,  particularly  by  the  action,  as  fer- 
ment, of  beer  yeast  or  old  cheese,  is  converted  into  succinic,  acetic, 
and  carbonic  acids.  5.  If  by  this  fermentation  hydrogen  is  evolved 
with  the  carbonic  acid  gas,  another  change  takes  place,  butyric  acid 
being  formed.  6.  By  long  contact,  no  butyric,  acetic,  or  succinic 
acid  is  obtained,  but  another  product  of  decomposition  ;  lactic  and 
carbonic  acids. 

Acidum  Citricum.    Ci  =  HjCgHjO^jITjO. 

This  is  produced  from  lime  or  lemon-juice  by  neutralizing  the 
acid  with  chalk,  and  from  the  citrate  of  calcium  thus  formed 
liberating  the  citric  acid  by  means  of  sulphuric  acid. 

It  is  in  large  transparent  crystals  without  color,  with  a  strong, 
but  agreeable  acid  taste,  very  soluble  in  water  and  in  weak  alcohol, 
deliquescing  in  moist  weather.  Specific  gravity  1.6.  As  usually 
obtained  in  crystals,  it  consists  of  one  equivalent  of  the  tribasic  acid 
_+  one  (sometimes  two)  equivalent  of  water  of  crystallization.  It 
is  not  sold  in  the  form  of  powder.  According  to  the  U.  S.  Pharma- 
'^opaeia,  100  grains  of  crystallized  citric  acid  will  saturate_]50  grains 
of  bicarbonate  of  potassium,  which  is  on  the  supposition  of  one 
equivalent  of  water  of  crystallization  being  present.  Its  principal 
consumption  is  in  the  preparation  of  so-called  lemon  syrup,  and  so- 
lution of  citrate  of  magnesium.  To  make  artificial  lemon-juice,  add 
citric  acid  Sixss  to  waiter  Oj  ;  fresh  oil  of  lemon  "ij  ;  and  sugar  5j. 
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This  solution  is  much  employed  in  making  effervescing  drauo-hts. 
{See  Potassii  Citras.) 

There  are  not  many  salts  of  citric  acid  used  in  medicine,  but 
most  of  them  very  extensively;  they  ai'e  the  citrates  of  potassium, 
magnesium,  iron,  quinia,  catfeina,  and  morphia,  and  the  double 
salts  of  ammonium  and  iron,  of  potassium  and  iron,  and  strychnia 
and  iron. 

Citric  acid  and  its  salts  are  precipitated  on  being  boiled  with  an 
excess  of  lime-water;  the  greater  part  of  the  precipitate  redissolves 
on  cooling;  neutral  citrates  are  precipitated  by  chloride  of  calcium. 

Citric  acid  is  scarcely  ever  adulterated  or  impure;  if  tartaric 
acid  should  be  present,  it  may  be  detected  by  a  concentrated  solu- 
tion of  pitrate  of  potassium,  which  yields  a  white  crystalline  pre- 
cipitate of  bitartrate  of  potassium  if  tartaric  acid  is  present;  if 
potassa  is  employed  instead  of  the  citrate,  care  must  be  taken  to 
leave  the  liquid  strongly  acid;  oxalic  acid  by  a  solution  of  sulphate 
of  calcium,  and  sulphuric  by  a  diluted  solution  of  chloride  of  ba- 
rium ;  in  both  the  last  cases  the  apj^earance  of  a  precipitate  is  pro- 
moted by  nearly  neutralizing  the  acid  with  an  alkali. 

The  solution  of  citric  acid  and  of  its  salts  is  decomposed  by  the 
influence  of  oxygen,  with  the  formation  of  mould,  and  a  slimy 
precipitate  of  apparently  organic  structure.  On  fusing  the  acid 
w^ith  hydrate  of  potassa,at  is  converted  into  oxalic  and  acetic  acids. 

Second  Group. — Derivatives  of  the  Fruit  Acids. 

The  acids  placed  in  this  group  may  be  artificially  obtained  from 
the  fruit  acids ;  they  are  also  found  in  a  number  of  vegetables  and 
vegetable  pi'oducts,  and  two  of  them  are  productions  of  animal  or- 
ganisms. .  Of  their  number,  three  have  been  more  or  less  used  in 
medicine,  the  others,  as  yet,  are  not  employed  either  in  medicine  or 
in  the  arts. 

Formic  acid  (HCHOj).  In  ants,  nettles,  ergot,  the  leaves  of  some  pines,  old  tur- 

pentine, etc.  Volatile  liquid  ;  odor  penetrating,  sting- 
ing; produces  severe  inflammation.  Its  salts  all  solu- 
ble in  water,  decomposed  by  H.^SO^  into  2C0  and  HO; 
reduces  the  oxides  of  Ag,Hg,Au,  etc. 

Succinic  "  HjC^H^O^.  In  amber,  wormwood,  Melampyrum  neraorosum,  Laotuca 

sativa.  Colorless,  inodorous,  crystals,  soluble  in  5  p. 
boiling  water  and  I^  p.  boiling  absolute  alcohol; 
scarcely  soluble  in  ether;  not  decomposed  by  cold 
HN0,,C1,  or  Cr^Oj;  the  insoluble  salts  dissolve  in  acetate 
of  potassium. 

Aoonitic  "  HoC-TTgOg.  In  various   species  of  Aconitnm,  Delpbinium,  yarrow, 

Equisetum,  limonum,  etc.  Colorle.ss  granules  ;  readily 
soluble  in  water,  alcohol,  and  ether;  the  crystallized 
Ca  salt  little  soluble;  the  lead  and  silver  salts  are 
white  flocculent  precipitates;  colors  salts  of  FCjOj  red; 
identical  with  equisctic  acid. 

Fumaric    "    aH.O,.  In  fumaria  (fumatory),  Corydalis  bulbosa,  Glancium  lu- 

teum,  and  Iceland  moss.  Colorless  scales ;  soluble  in  .JUO 
p.  water,  more  in  alcohol  and  ether;  crystallizing  from 
hot  UNO,  ;  not  precipitated  by  alkaline  earths;  precipi- 
tates Ag  salts  completely;  the  lead  salt  soluble  m 
boiling  water  without  fusion. 
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Lactic  acid,  UjO^llfiy  From  milk,  mnny  fermented  vegetable  juices,  etc.  Color- 

less uncrystalliziible  synip,  ;  sp.  gr.  1.'2I5;  little  soluble 
in  ether,  in  nil  proportions  of  alcoliol  nnil  water;  the 
salts  are  insolulile  iu  etbcr,  spariugly  solublo  iu  cold 
•water  and  alcohol. 

Formic  Acid. — Chloroform  and  iodoform  are  compounds  of  the 
same  radical,  formyle,  CH,  of  which  formic  acid  is  the  hydrated 
oxide ;  it  may  he  prejtared  artificially  by  heating  equal  weights  of 
oxalic  acid  and  glycerin  together  in  a  retort  for  fifteen  hours  to  a 
temperature  of  212°  to  220°.  The  glycerin  is  not  changed,  but 
exerts  an  influence  by  which  the  oxalic  acid  is  decomposed  at  a 
lower  temperature  than  would  otherwise  be  required.  On  distilling 
the  mixture,  formic  acid  and  water  pass  over.  To  obtain  the  con- 
centrated acid,  it  is  necessary  to  saturate  it  with  carbonate  of  lead, 
filter,  evaporate  to  a  small  bulk,  collect  the  formate  of  lead,  dry- 
it,  decompose  by  a  current  of  sulphuretted  hydrogen,  and  sepa- 
rate the  syrupy  acid  ;  or  distil  the  formate  of  lead  with  sulphuric 
acid. 

A  solution  of  formic  acid  in  alcohol  is  still  occasionally  em- 
ployed abroad  as  a  rubefacient  under  the  name  of  spi^ntusformicarwn, 
prepared  by  distilling  4  pounds  of  alcohol  from  2  pounds  of  ants. 

Succiydc  Acid. — Spermaceti,  tallow,  or  margaric  acid,  if  for  several 
days  digested,  without  boiling,  with  nitric  acid  of  medium  strength, 
yields,  on  evaporation,  succinic  acid.  It  is  also  prepared  by  fer- 
mentation of  impure  malate  of  calcium  as  follows:  Suspend  old 
cheese,  1  part,  in  water,  and  digest  with  the  calcium  salt,  12  parts, 
and  40  parts  of  water,  at  a  temperature  below  112°  F.,  for  four  to 
six  days,  until  gas  ceases  to  be  emitted;  the  precipitate  is  now 
washed,  dilute  sulphuric  acid  added  to  neutralize  the  carbonate  of 
calcium,  the  same  quantity  of  acid  added  and  boiled  until  the  pre- 
cipitate has  lost  its  sandy  nature;  the  liquid  is  filtered  oft'  and  eva- 
porated until  a  pellicle  is  formed,  when  the  lime  is  precipitated  with 
sulphuric  acid,  and  the  filtrate  further  evaporated;  the  crystals 
may  be  recrystallized  and  purified  with  animal  charcoal.  It  may 
also  be  obtained  from  amber  by  distillation. 

A  solution  of  succinate  of  ammonium  is  the  only  preparation 
medicinally  employed,  and  it  is  questionable  whether  its  invigorat- 
ing action  in  low  states  of  the  nervous  system  is  not  mostly  due  to 
the  oils  with  which  it  is  associated.  The  Prussian  Pharmacopoeia 
gives  the  following  directions  for  preparing  it: — 

Liquor  Ammonice  Succinatis. — Rub  to  1  ounce  succinic  acid,  1 
scruple  rectified  oil  of  amber,  dissolve  in  8  ounces  distilled  water, 
and  add  1  ounce  (containing  15  grains  of  Dippel's  animal  oil),  or  a 
sufiicient  quantity,  of  pyro-oleous  carbonate  of  ammonia. 

Aconiiic  Acid. — It  is  obtained  by  heating  citric  acid  for  several 
hours  with  muriatic  acid,  evaporating,  and  extracting  by  ether. 

By  distillation,  the  following  three  new  acids  may  be  obtained, 
all  oi'  which  have  the  composition  CJIgO^;  itaconic,  citraconic,  and 
mesaconic  or  citracantic  acids. 

Fumaric  or  Pai-amaleic  Acid. — By  precipitating  the  clarified  juice 
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of  Fumaria  officinalis  with  acetate  of  lead,  decomposing  the  washed' 
precipitate  by  sulphuretted  hydrogen,  and  recrystallizing  the  acid 
from  hot  water ;  or  by  heating  malic  acid  to  800°. 

Ilaleic  or  mafmHc  =  C^H^^,  isomeric  with  fumaric  acid,  is 
obtained  by  distillation  of  malic  acid,  or  by  heating  fumaric  to  400°. 
It  differs  from  the  latter  by  being  readily  soluble  m  water,  distillino- 
at  850°,  and  by  the  insolubility  of  its  lead  salt,  which,  being  curdy 
at  first,  becomes  crystalline  on  standing. 

By  fermentation,  fumaric  and  maleic  acids  are  converted  into 
succinic  acid. 

Acidum  Ladicum.    {Lactic  Acid.  ILJJJIfiy) 

This  acid  is  contained  in  many  old  extracts  as  a  product  of  fer- 
mentation of  their  saccharine  constituents,  or  of  malic  acid.  For 
medicinal  use  it  is  prepared  by  the  so-called  lactic  fermentation. 
The  following  process  of  Wackenroder  is  one  of  the  most  simple: 
25  parts  sugar  of  milk,  20  parts  finely  powdered  chalk,  100  parts 
skimmed  milk,  and  200  parts  water  are  digested  at  about  75°;  in 
six  weeks  the  chalk  will  be  dissolved,  the  whole  is  then  heated,  but 
not  to  boiling;  the  cheese  is  strained  off,  pressed,  the  decanted 
liquid  is  clarified  by  albumen  and  evaporated  to  let  the  lactate  of 
calcium  crystallize;  the  recrystallized  salt  is  decomposed  either  by 
sulphuric  or  by  the  exact  quantity  of  oxalic  acid. 

The  acid  and  its  iron  salt  are  officinal,  and  have  been  of  late  much 
used  in  medicine.    It  is  a  syrupj'  liquid  of  a  sour  taste,  sp.  gr.  1.212. 

The  diluted  acid  must  not  be  precipitated  by  chloride  of  barium 
— absence  of  sulphuric  acid;  by  sulphate  of  calcium — absence  of 
oxalic  acid;  by  sulphuretted  hydrogen — absence  of  metallic  oxides; 
or  after  neutralization  with  ammonia,  by  oxalate  of  ammonium — 
absence  of  lime :  90  grains  of  the  officinal  lactic  acid  are  saturated 
by  not  less  than  75  grains  of  bicarbonate  of  potassium. 

Third  Group. — Acips  representing  "whollt  or  in  part  the 
Medicinal  Virtues  of  Plants. 

The  acids  arranged  in  this  group  have  very  few  chemical  pro- 
perties in  common;  they  are  interesting  to  the  physician  because 
they  are  wholly  or  in  part  the  active  principles  of  the  plants  in 
which  they  have  been  generated.  If  those  grouped  in  division  a 
be  excepted,  the  acid  properties  of  most  of  these  acids  are  not  very 
decided ;  some  of  them  are  unable  to  decompose  the  carbonates,  and 
quite  a  number  have  been  long  taken  for  neutral  principles.  Of 
the  whole  number,  phloridzic  and  santonic  acids  only  have  been 
employed  in  medicine  in  their  isolated  condition ;  chrysophanic  acid 
is  attracting  considerable  attention  as  the  active  principle  of  our 
most  popular  cathartics. 
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(a)  Connected  with  Volatile  Oils  and  Resins. 

Augelicic  acid,  HCjH^Oj.  In  tlie  root  of  angelicn,  masterwort,  etc.    Long  color- 

less prisms,  without  water  of  crystallization,  oflor 
aromatic,  boiling  point  374°;  little  soluble  in  cold 
water,  easily  in  boiling;  water,  alcohol,  ether,  oil  of 
turpentine,  and  fixed  oils. 

Guaiacio  acid,  IICjH^Oj.  In  the  resin  and  wood  of  guaiacum  ;  colorless  scales 

of  vanilla  odor,  green  with  Fe^Clg,  but  not  blue  by 


(b)  3Iostly  Bitter  Acids,  some  Poisonous. 


Hederic  acid,  CijH.^gO^. 

Picrotoxic  acid,  CioHj^Oj. 
rhloridzio  acid,  C.^^Yi^f.-^Q-\-Ef). 

Chrysophanio  acid,  CjgHgOg. 


Santonic  acid,  CjglTjjOj. 
(Santonine.) 


Caiucic  acid,  C^o^^^O^^. 


Polygalic  acid,  Q^^^^fi^^ 


Cetracic  acid,  CijHi.O.,? 


Anacardic  acid,  C^.H^.O,. 


In  the  seed  of  common  ivy.  Insoluble  in  w.nter  and 
ether;  without  odor,  of  acrid  taste;  colored  purple 
by  concentrated  sulphuric  acid.  The  salts  are 
mostly  gelatinous. 

In  Gocculus  Indicus.  Colorless  prisms ;  extremely 
bitter;  very  poisonous. 

In  the  bark  of  many  fruit  trees,  especially  the  apple 
tree.  Yellowish  silky  needles,  easily  soluble  in 
alcohol  and  boiling  water ;  little  in  ether  and  less 
in  cold  water;  inodorous,  taste  bitter,  and  some- 
what astringent ;  fuses  at  220O,  solid  again  at  2660, 
and  liquid  at  320O. 

In  rhubarb  root,  senna,  dock  root,  Parmelia  parie- 
tina,  etc.  Golden  yellow  needles  of  metallic  lustre, 
inodorous,  nearly  tasteless,  nearly  insoluble  in  cold 
water,  soluble  in  alcohol  and  ether,  and  in  sulphuric 
acid  without  decomposition,  in  alkalies  with  a  dark 
red  color ;  its  salts  are  very  changeable. 

In  Levant  wormseed,  from  artemisia  santonica,  etc. 
Flat,  hexagonal,  or  feathery  prisms,  little  soluble 
in  cold,  soluble  in  250  p.  boiling  water,  in  75  p. 
ether,  in  43  p.  cold,  and  3  p.  boiling  alcohol ;  the 
ethereal  and  alcoholic  solutions  are  intensely  bitter ; 
light  colors  it  yellow,  but  recrystallization  yields  it 
white  again  ;  the  alcoholic  solution  colored  carmine- 
red  by  alkalies. 

In  cahinca  root.  Chiococca  angiafugaj.  Fine  silky 
needles;  inodorous;  tasteless,  with  an  astringent 
aftertaste ;  little  soluble  in  ether  and  water, 
readily  in  alcohol;  yields  kinoviu  (see  neutral 
prin.)  and  glucose  by  alkalies  and  dilute  acids  ;  the 
salts  uncrystallizablc. 

In  the  root  of  Polygala  amara  and  senega.  White 
amorphous  powder,  without  odor,  tasteless,  after- 
wards very  acrid,  astringent  in  the  throat,  sternu- 
tatory, little  soluble  in  cold  water,  the  solution 
foams  like  soap-water;  easily  soluble  in  alcohol, 
insoluble  in  ether;  with  concentrated  sulphuric 
acid  in  contact  with  air  it  changes  yellow,  red, 
dissolves,  then  blue,  grayish,  colorless ;  poisonous, 
producing  difficulty  of  breathing,  vomiting,  etc. 
The  salts  are  uncrystallizablc. 

In  Iceland  moss.  Very  thin  needles,  intensely  and 
purely  bitter,  nearly  insoluble  in  water,  solulile  in 
boiling  alcohol,  little  in  ether ;  destroyed  by  mineral 
acids,  and  by  Ijoiling  its  solution  in  alcohol  or  its 
soluble  salts. 

In  cashew  nuts.  White,  crystalline,  fusible  at  790; 
inodorous  ;  taste  aromatic  j  turns  rancid  and  liquid 
in  air. 
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Digitalio  acid.  (?)  In  the  herb  digitalis.  Needles  of  a  peculiar  odor;  not 

volatile,  soluble  in  water,  nlcobol,  less  iu  ether;  its 
salts  soluble  but  change  when  dissolved. 

Digitaleic  acid.  (?)  Green  needles;  taste  bitter,  acrid,  odor  aromatic; 

little  soluble  in  wnter,  more  in  alcohol  and  ether, 
\  salts  yellow  or  green,  insoluble  except  the  alkaline 

solutions,  frothing  (from  saponin  ?) 

Cornic  acid.  (?)  In  the  rootbark  of  Cornus  Florida.    Stellate  silky 

scales;  bitter;  soluble  in  water  and  alcohol,  preci- 
pitated by  2PbO,Ac,  and  AgNO^. 


Angelkic  acid  may  be  obtained  by  the  action  of  potassa  on  oil  of 
chamomile,  imperatorin  and  peucedanin;  it  is  more  advantageously 
prepared  by  exhausting  12  parts  of  angelica  root  with  1  part  hy- 
drate of  lime  and  sufficient  water,  evaporating,  distilling  with  the 
addition  of  sulphuric  acid,  and  redistilling  the  distillate  after  satu- 
ration with  potassa  and  decomposing  with  sulphuric  acid ;  large 
crystals  appear  after  some  time,  valerianic  and  acetic  acids  remain 
in  solution.  Its  salts  are  crystallizable,  and  its  compound  with 
ether  has  the  odor  of  rotten  apples.  It  is  decomposed  by  excess  of 
caustic  potassa  into  acetic  and  propionic  acids. 

Guaiacie  Acid  is  obtained  by  dissolving  the  resin  in  1  part  alco- 
hol, filtering,  precipitating  with  concentrated  KO,  washing  and 
decomposing  by  HCl. 

The  resin  of  guaiacura  yields  by  dry  distillation  guaiacene,  a 
light  volatile  oil  which  is  an  oxide  of  a  camphene,  and  has  the 
composition  of  guaiacie  acid  minus  2C02=C5H„0. 

Hederic  Acid. — The  seeds  are  freed  of  fat  by  ether,  afterwards 
exhausted  by  boiling  alcohol;  on  cooling,  the  acid  separates  in 
colorless  needles  or  tablets. 

Ficrotoxic  Acid,  Picrotoxin. — After  the  fixed  oil  of  cocculus  indicus 
is  expressed,  the  acid  crystallizes  from  the  decoction  of  the  residue 
with  diluted  muriatic  acid. 

Fhloridzic  Acid,  Phloridzin. — It  crystallizes  from  the  tincture  of 
apple-tree  bark,  prepared  with  warm  diluted  alcohol. 

It  yields  formic  acid  on  being  treated  with  sulphuric  acid  and 
oxide  of  manganese;  by  diluted  acids  phloretin  and  sugar,  C^iH^Pjo 
-fHp=C,Ii;A-f  C,H  0,  WW   .       •  ■ 

It  has  been  used  with  asserted  success  as  a  substitute  for  quinia 
in  the  treatment  of  intermittent  fevers. 

Chrysojjhayiic  Acid. — Synonyms  of  this  acid  in  various  states  of 
purity  are,  parietinic  acid,  rhein,  rhabarbarin,  rheumin,  rhabarbaric 
acid,  rhaponticin,  rumicin,  lapathin.  It  is  prepared  by  extracting 
rhubarb  or  Parraelia  parietina  with  weak  alkaline  alcohol,  precipi- 
tating by  carbonic  acid,  dissolving  in  50  per  cent,  alcohol  contain- 
ing a°little  caustic  potassa,  precipitating  by  acetic  acid,  dissolving 
in  boiling  alcoiiol,  mixing  the  filtrate  with  water  and  rccrystalhz- 

ing  from  alcohol.  „>  ^ 

Investi  (rations  performed  by  Professor  SchrolF  tend  to  show  that 
the  ciithartic  principle  of  rhubarb  is  chrysophanic  acid,  which  is 
modified  in  its  action  by  the  other  constituents  of  the  root,  so  that 
while  powdered  rhubarb  acted  within  twelve  hours,  Geiger  s  r/ia- 
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harharin  purged  in  nineteen,  Brandes'  rhein  in  twenty,  and  pure 
chnjsophanic  acid  in  twenty-four  hours;  on  the  other  hand  he  found 
the  duration  of  the  activit}'-  of  rbuharb  to  be  about  twenty-four 
hours,  that  of  rbein  and  rhabarbarin  three,  and  of  chrysopbanic 
acid  five  days;  during  this  time  eigbt  grains  of  the  latter  produced 
twelve  tbin  yellow  evacuations,  without  tlie  least  griping.  Tbe 
acid  prepared  from  Parmelia  parietina  shows  no  difference  from 
that  prepared  from  rhubarb.  The  quickness  of  action  of  rhubarb 
in  pharmaceutical  preparations  must  be  due  to  excipients  or  adju- 
vants which  render  the  chrysopbanic  acid  soluble. 

The  active  vegetable  principle  of  senna,  su2:)posed  to  be  chryso- 
pbanic acid,  has  been  determined  by  Dragendorfi'  &  Kubly  to  be  a 
peculiar  acid,  named  by  them  "cathartic  acid."  Dr.  Martins  has 
not  succeeded  in  completely  isolating  chrysopbanic  acid  from 
senna,  but  the  reactions  indicate  its  presence  as  well  as  the  pre- 
sence of  two  or  three  other  bodies  first  discovered  in  rhubarb, 
namely,  aporetin,  phseoretin,  and  probably  erythroretin. 

Winkler's  cathartin,  found  in  the  ripe  fruit  of  E,hanmus  cathar- 
ticus,  is  also  believed  to  be  identical  with  this  acid  in  an  impure 
state. 

Chrysopbanic  acid,  when  taken  internally,  passes  into  the  urine, 
where  it  may  be  easily  recognized  by  its  striking  a  characteristic 
red  color  with  alkalies.  The  same  reaction  takes  place  after  the 
administration  of  rhubarb  and  senna;  with  the  latter  given  in  the 
form  of  infusion  or  aqueous  extract,  this  reaction  would  often  take 
place  after  fifteen  minutes  and  last  until  twelve  hours  after  the 
evacuations  had  taken  place. 

The  root  of  Eumex  obtusifolius,  and  probably  other  species,  owe 
their  laxative  properties  to  chrysopbanic  acid.  (See  Am.  Journ. 
Fharm.,  xxxi.  153.) 

ScoUnninum,  U.  S.  P.    {Santonin,  Santonio  Acid.) 

This  is  directed  to  be  prepared  from  Levant  "Wormseed  (San- 
tonica),  48  troyounces  (8  lbs.  5  oz.  com.);  lime  recently  slaked  and 
in  fine  powder,  18  troyounces  (1  lb.  3 J  oz.  com.);  animal  charcoal, 
diluted  alcohol,  alcohol  and  acetic  acid,  of  each  sufficient.  The 
process  is  as  follows:  Digest  the  wormseed  and  lime  with  twelve 
pints  of  diluted  alcoliol  for  24  hours  and  express.  Repeat  the 
digestion  and  expression  twice  with  tbe  residue,  using  the  same 
quantity  of  diluted  alcohol.  Mix  the  tinctures,  and  reduce  the 
mixture  to  eight  pints  hy  distilling  ott"  the  alcohol.  Then,  having 
filtered,  and  evaporated  to  one-half,  gradually  add  acetic  acid  until 
in  slight  excess,  stirring  during  tlie  addition,  and  set  the  whole 
aside  for  forty-eight  hours.  Place  the  resulting  crystalline  mass 
upon  a  funnel  loosely  stopped,  wash  it  with  water,  and  dry  it. 
Next,  boil  the  dry  residue  with  ten  times  its  weight  of  alcohol, 
and,  having  digested  the  tincture  for  several  hours  with  animal 
charcoal,  filter  it  while  hot,  and  add  sufficient  hot  alcohol,  through 
the  filter,  to  wash  tbe  charcoal  thoroughly;  then  set  it  aside  in  a 
dark  place  to  crystallize.    Lastly,  dry  the  crystals  on  bibulous 
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paper  in  tlie  dark,  and  keep  them  in  a  well-stopped  bottle,  protected 
from  the  light. 

By  evaporating  the  mother-water,  more  crystals  may  be  obtained. 

This  is  a  new  ofHciual,  wliicii  being  made  exclusively  from  a 
European  seed,  is  itself,  perhaps,  chieily  imported. 

Santonic  acid  is  much  employed  as  a  very  reliable  vermifuge,  and 
often  exhibited  to  children  in  the  form  of  confection  or  troches. 
Dose  for  children,  ^  to  1  grain  2  or  3  times  daily.  .It  has  been 
used  in  2  to  5  grain  doses  in  retention  of  urine.  Its  chief  recom- 
mendation, as  a  vermifuge,  consists  in  the  smallness  of  its  dose, 
and  its  comparative  tastelessness.  It  is  thus  described  in  the  Phar- 
macopma. 

A  colorless  substance,  crystallizing  in  shining,  flattened  prisms, 
without  smell,  and  nearly  tasteless  wlien  first  put  into  the  mouth, 
but  afterwards  bitter.  It  is  not  altered  by  the  air,  but  becomes 
yellow  on  exposure  to  light.  It  melts  when  heated,  and  forms,  on 
cooling,  a  crystalline  mass.  When  heated  somewhat  above  its 
melting  point,  it  rises  unchanged  in  dense,  white,  irritating  vapors. 
S'early  insoluble  in  cold  water,  it  is  dissolved  by  250  parts  of  boil- 
ing water.  It  is  soluble  in  43  parts  of  cold  and  8  parts  of  boiling 
alcohol,  and  in  75  parts  of  ether — its  alcoholic  and  ethereal  solu- 
tions are  intensely  bitter. 

Tlie  santonates  are  decomposed  by  being  boiled  with  water.  The 
potassa  salt  is  uncrystallizable.  The  soda  salt,  which  on  account 
of  its  solubility  has  been  proposed  as  a  substitute  for  the  acid,  is 
obtained  by  digesting  its  alcoholic  solution  with  carbonate  of 
sodium,  evaporating,  redissolving  in  strong  alcohol,  and  crystal- 
lizing. Large  crystals  are  obtained  by  evaporating  spontaneously 
its.  concent  ranted  aqueous  solution.  It  contains  74  per  cent,  santonic 
acid. 

Caincic  acid,  on  which  the  strong  diuretic  virtues  of  cahinca  root 
depend,  is  obtained  by  treating  the  alcoholic  extract  with  water, 
filtering,  adding  milk  of  lime  gradually  until  all  bitterness  has  dis- 
appeared, and  treating  the  precipitated  cahiucate  of  calcium  with 
alcoholic  oxalic  acid.  This  acid  was  among  the  rare  products  ex- 
hibited by  Merck  in  the  World's  Fair  of  1862. 

Polygalk  Acid,  Senegin,  Folijgalin.—The  root  is  extracted  with 
alcohol,  evaporated  to  syrupy  consistence,  and  this  mixed  with  ether 
which  separates  fixed  oils,  and  in  which  it  is  nearly  insoluble;  after 
some  time  a  precipitate  forms  which  is  collected  on  a  filter,  dissolved 
in  boilino-  alcohol,  treated  with  animal  charcoal,  and  filtered.  {See 
the  paper  by  Prof.  Procter  in  Froc.  Am.  Ph.  Assoc.,  1859,  p.  297.) 

Cetmrio  Acid.— Iceland  moss  is  extracted  by  boiling  alcohol  and 
carbonate  of  potassium,  the  liquid  acidulated  with  muriatic  acid 
and  mixed  with  four  or  five  volumes  of  water.  The  precipitate 
consists  principally  of  eetraric  and  lichenstearic  acids.  It  dis- 
solved in  eight  or  ten  times  its  quantity  of  boiling  weak_  alcohol 
and  filtered,  on  cooling  the  lichenstearic  acid  crystallizes  in  qiiacl- 
rano-ular  plates,  afterwards  the  eetraric  acid  m  needles;  the  needles 
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are  separated  from  an  amorphous  body,  and  several  times  recrys- 
tallized. 

Anacardic  acid  is  obtained  from  the  pericarp  of  cashew-nuts  by 
treating  the  ethereal  extract  with  water,  to  separate  tannic  acid, 
dissolving  in  alcohol,  and  digesting  with  hydrated  oxide  of  lead; 
the  anacardate  of  lead  is  decomposed  by  sulphuretted  hydrogen. 
The  impure  acid  is  purified  by  washing,  recombining  with  lead, 
and  decompiosing  by  diluted  sulphuric  acid. 

Di(jitalie  Acid. — The  alcoholic  extract  of  the  aqueous  extract  of 
digitalis  is  treated  with  ether,  which  dissolves  the  acid  and  digi- 
taiin;  caustic  baryta  precipitates  digitalate  of  barium,  which  by 
decomposition  with  sulphuric  acid  yields  the  acid. 

Digitaleic  Acid. — The  pi-ecipitate  of  the  aqueous  extract  by  acetate 
of  lead  is  washed,  decomposed  by  carbonate  of  sodium,  the  filtrate 
precipitated  by  muriatic  acid,  recrystallized  from  hot  alcohoL 

Comic  acid  or  Cornine  is  prej>ared  by  Geiger  by  exhausting  the 
aqueous  extract  of  Cornus  Elorida  with  ethereal  alcohol,  agitating 
the  solution  with  some  HO,PbO  and  evaporating  the  filtrate  spon- 
taneously. {See  Maisch's  paper  in  Proc.  Am.  Ph.  Assoc.,  1859, 
p.  315.) 

Fourth  Group. — Acids  combined  with  Vegetable  Alkalies. 

It  has  not  yet  been  ascertained  of  all  alkaloids  in  what"  com- 
binations they  occur  naturally.  The  large  number  of  vegetable 
acids  in  existence,  and  the  difiiculties  often  attending  their  complete 
isolation,  make  the  recognition  of  an  acid  in  its  natural  association 
a  matter  of  no  ordinary  clifliculty,  and  have  led  to  the  proposal  of 
many  new  names  for  acids  long  before  known,  before  their  identity 
with  those  before  discovered  had  been  established  beyond  doubt. 
The  greater  the  difficulty  in  isolating  an  acid,  or  the  more  widely 
diffused  it  is  throughout  organic  nature,  the  greater  will  be  i'ta 
liability  to  receive  constantly  new  names  from  plants  hitherto  not 
subjected  to  a  complete  analysis.  It  is  only  necessary  to  refer  for 
illustration  to  malic  acid,  which  has  been  named  at  various  times 
after  quite  a  number  of  plants;  under  that  head,  attention  has  been 
drawn  to  various  acids,  mostly  connected  with  alkaloids,  which,  by 
later  investigations,  have  been  proved  to  be  malic  acid.  Of  acids 
treated  of  in  the  .seco?2<i  _^ro?<|?,  the. following  would  likewise  belong- 
to  this  fourth  group;  furnaric  acid,  in  Glaucium  luteum  combined 
with  glaucina;  aconitic  acid  in  Aconitum  napellus  combined  with 
aconitia.  Meconic  and  kinic  acids  are  important  on  account  of 
some  of  their  reactions. 

Chelidonic  acid,   C,H^Og.    la  celnndine  with  limo,  snnguinnrina  and  cliererythrinn.. 

ColorlcKs  needles,  soluble  in  wnter  nnd  alcoliol;  purple  by 
•warm  HjSO^;  the  salts  colorless;  the  tribasic  salts  lemon- 
yellow. 

Meconic  acid,    HjC^IIO,.    In  opium  willi  morphia.    Colorlesg  penrly  scnlcs  or  prisms; 

taste  fnintly  acid  and  iislringent ;  little  soluble  in  cold 
•water  and  ether,  soluble  in  hot  water  and  alcohol.  Sesqui- 
gfilts  of  iron  are  colored  deep  red  by  a  trace  of  acid,  tho 
coloration  is  not  aflFected  by  boiling,  dilute  acids,  or  chlo- 
ride of  gold  (diffcronce  from  HTilphocyiinide) ;  this  test  is 
characteristic  of  the  presence  of  ui)ium. 
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In  ccvadilla  seed,  -with  veratria.  Four-sided  needles;  eub- 
limable,  soluble  in  alcohol  and  boiling  water.  The  vera- 
trates  of  the  nlkulies  arc  very  crystalliiable  and  soluble  in 
water  and  alcohol. 
In  Colombo  root,  with  herberinc.  Straw-yellow  powder 
nearly  insoluble  in  water,  little  in  ether,  easily  in  alcohol; 
the  latter  solution  precipitated  by  Pb,  Ac  but  not  by  Cu.Ac. 
In  Peruvian  baik  with  quinia,  cinchonia,  in  seeds  of  coffee 
with  cuffeina.  Oblique  rhombic  prisms,  soluble  slowly  in 
2^  parts  cold  water,  little  in  alcohol,  scarcely  in  ether; 
most  salts  are  soluble.  Heated  over  its  melting  point, 
decomposed  into  beiizeic  and  phenylic  acids,  salicylous 
acid,  hydrokinone  and  benzol :  with  RlnOj  and  H^SO^  con- 
verted into  kinone,  carbonic  and  formic  acids. 

Chelidonic  Acid. — Celandine  contains,  while  3'ouug,  cliiefly  malic 
acid;  when  in  flower,  malic  acid  has  disappeared,  and  the  juice  con- 
tains chelidonic  acid.  To  prepare  it,  the  juice  is  coagulated  by 
heat,  the  filtrate,  after  being  acidulated  with  nitric  acid,  is  precipi- 
tated by  nitrate  of  lead,  which  must  not  be  added  in  excess;  the 
precipitate  is  decomposed  by  hydrosulphuric  acid,  the  free  acid 
combined  with  lime,  the  salt  recrystallized,  decomposed  by  carbon- 
ate of  ammonium,  and  afterwards  by  muriatic  acid. 

Meconic  Acid. — The  meconate  of  calcium  obtained  on  the  manu- 
facture of  morphia  is  dissolved  in  dilute  muriatic  acid,  and  heated 
to  195°,  when,  on  cooling,  acid  meconate  of  calcium  crystallizes, 
which  is  treated  again  in  the  same  way;  meconic  acid  now  crystal- 
lizes, is  purified  by  repeated  crystallizations,  combined  with  ammo- 
Bia  or  potassa,  and  lastly  precipitated  by  muriatic  acid. 

Koraenic  acid.,  CJlJd^  =  C^H^O^ — COj,  hy  heating  meconic  acid  to 
390°,  or  by  boiling  its  solution,  particularly  with  dilute  muriatic 
acid. 

Hard  warty  crystals,  colorless,  insoluble  in  absolute  alcohol,  slight 
acid  taste;  bibasic. 

Parakomenic  acid.,  CgH^Oj,  in  small  quantity,  on  the  dry  distilla- 
tion of  the  former.    Feathery  needles,  very  acid  taste;  bibasic. 

Pyromeconic  acid.,  G^fi^=  G^fi^ — CO,^,  by  the  dry  distillation 
of  meconic  or  komenic  acid.  Ciystallizes  in  colorless,  lustrous 
needles,  scales,  or  octohedrons ;  fuses  at  257° ;  sublimes  at  212° 
completely,  is  easily  soluble  in  alcohol  and  water,  monobasic,  a 
weak  acid. 

All  these  derivatives  of  meconic  acid  show  its  characteristic 
coloration  with  sesquisalts  of  iron. 

Verairic  Acid. — The  alcoholic  tincture  of  cevadilla  seed  is  acidu- 
lated with  sulphuric  acid  and  precipitated  by  lime,  the  filtrate  is 
distilled  and  decomposed  by  an  acid. 

Cohimbic  Acid. — The  alcoholic  extract  of  columbo  root  is  treated  : 
with  lime,  and  the  lime  salt  decomposed  by  muriatic  acid. 

Kinic  Acid.— The  bark  is  exhausted  by  acidulated  water,  the 
alkalies  precipitated  by  a  little  lime,  more  lime  precipitates  the  cin- 
chotannic  acid  and  coloring  matter,  the  filtrate  is  evaporated,  the 
crystals  of  kinate  of  lime  decolorized  with  animal  charcoal,  and 
decomposed  by  oxalic  acid. 

This  acid,  which  has  been  prepared  from  huckleberry  leaves,  oc- . 


Veratric  acid,  CgllioO^. 

Columbio  acid,  Cj^Hj^O^. 
Kinic  acid,  HCyHjjOb. 
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curs  probably  in  many  plants,  since  the  extract  of  coffee  leaves  and 
seed,  Paraguay  tea,  Ligustrum  vulgare,  Hedera  helix,  various  oaks, 
elms,  and  ashes  yield  with  MnO^  and  liaSO.,,  the  following  compound. 

Kinone,  GJlfi^i  golden-yellow  prisms,  odor  of  iodine,  fusible, 
volatilizable,  little  soluble  in  cold  water,  soluble  in  alcohol  and 
ether;  with  sulj)huretted  hydrogen  it  turns  immediately  red,  pre- 
cipitates tloccules,  which,  after  drying,  are  olive-green. 

Hi/drokinone,  C^HgOj,  by  dry  distillation  of  kinic  acid,  or  from 
kiuone  by  the  action  of  sulphurous  or  hydriodic  acids.  Colorless 
prisms,  inodorous,  fusible,  volatile;  easily  soluble  in  water  and 
alcohol.    Oxidizing  agents  precipitate  needles  of 

Green  hydrokinone,  CgligOg  +  CgH^O^,  of  a  beautiful  green  metallic 
lustre;  fusible,  but  decomposed  on  volatilizing,  little  soluble  in 
water,  more  in  alcohol. 

Fifth  Group. — Acids  derived  from  or  Yielding  Essential  Oils. 

But  few  of  the  numerous  essential  oils  naturally  contain  acids, 
and  have,  in  consequence  thereof,  an  acid  reaction  ;  most  oils,  how- 
ever, on  exposure  to  the  atmosphere,  become  oxidized,  and  while 
they  assume  a  thicker  consistence,  their  chemical  nature  is  partly 
changed,  and  they  now,  in  alcoholic  solution,  impart  a  red  color, 
more  or  less  decidedly,  to  blue  litmus  paper — they  have  become 
resinified.  A  similar  change  takes  place  by  subjecting  the  essential 
oils  to  the  influence  of  nitric  or  chromic  acid,  or  other  strong  oxi- 
dizing agents.  Thus  the  essential  oils  yield  a  large  number  of 
acids,  mostly  of  a  nature  which  may  be  termed  resinous.  The 
compounds  from  which  essential  oils  are  generated  in  the  plants  are 
not  known  ;  but  several  principles  have  been  discovered  and  isolated, 
which  under  various  circumstances  are  split  into  two  or  more 
bodies,  one  of  which  has  all  the  characteristics  of  an  essential  oil. 
But  one  of  these  principles  is  of  an  acid  nature,  the  others  will  be 
found  under  the  head  of  neutral  principles.  The  following  em- 
braces those  acids  only  that  are  important  in  a  medical  point  of 
view,  or  interesting  on  account  of  their  relation  to  other  proximate 
principles. 

(a)  Acids  occurring  m  the  freshly-distilled  Crude  Oils. 

Hydrocyanic  acid,  HNC.  la  the  volatile  oils  of  aniygdaleoa  nnd  pomaceto.  [See 

Nitrogenated  Oils.)  The  anhydrous  acid  is  colorless, 
limpid,  crystallizes  at  50  p.  ;  sp.  gr.  .GO  ;  decomposed 
on  keeping;  extremely  pdisonous. 

Salicylous  acid,  Q^Bfi^.  Tlie  volatile  oil  of  herbaceous  plants  of  the  genus 

Spirooa ;  oily  liquid,  colorless  or  reddish,  of  aa 
agreeable  aromatic  odor  nnd  burning  taste;  sp.  gr. 
1.17  ;  it  freezes  at  50  F.,  and  boils  at  34no  p. 

Methyl-salicylic  acid.  The  oxygenated  part  of  oil  of  -wintergreen  ;  colorless  or 

C8H^(0IIjj)0,C0H.  reddish-yellow  oil  of  a  well-known  odor;  sp.gr.  1.18; 

boiling  point  2520. 

Caryophyllic  acid,  CioITjjOj.       The  oxygenated  part  of  oil  of  cloves ;  colorless  oil,  of 

1.079  sp.  gr.  ;  boiling  point  48JO  ;  odor  and  taste  of 
cloves;  rcsinifies  in  contact  with  the  air.  The  caryo- 
phyllates  of  alkalies  and  alkaline  earths  are  crystal- 
lizable;  metallic  salts  arc  either  precipitated  or 
colored  blue,  violet,  or  greeu. 
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Valerianic  acid,  C.H.-O,. 


(b)  Products  of  Oxidation  by  the  Atmosphere. 


Benzoic  acid,  C7H8O2 


Cinnamic  acid,  CgHgOj. 


From  valerol  in  oil  of  valerian  and  valerian  root;  color- 
less oily  liquid,  of  a  disagreeable  odor  of  valerian 
and  old  cheese,  and  a  similar  acid  taste;  its  sp.  gr. 
is  .937  ;  its  boiling  point  3-170  F. ;  it  is  inflammable,' 
dissolves  in  30  parts  cold  water,  and  in  all  proper- 
tions  of  alcohol  and  ether ;  it  dissolves  camphor  and 
some  resins. 

In  old  oil  of  bitter  almonds,  benzoin  with  cinnamic 
acid;  inodorous  needles  or  scales;  when  sublimed 
from  benzoin  of  a  faint  balsamic  odor;  taste  slight, 
afterwards  acrid;  fusible  at  2480;  boiling  at  4C20; 
soluble  in  200  p.  cold  and  25  boiling  water;  more  iu 
alcohol  and  ether. 

In  old  oil  of  cinnamon,  etorax,  Tolu,  Peru  balsam,  etc. 
Resembles  the  former  in  physical  properties.  Color- 
less prismatic  and  scaly  crystals,  melting  at  2t!40  F., 
boiling  and  distilling  at  6550  p.  ;  little  soluble  in 
cold  water  (less  than  benzoic  acid),  easily  soluble  iu 
alcohol. 


(c)  Acids  obtainable  by  artificial  oxidation  of  Volatile  Oils. 


Anisic  acid, 


Pelargonic  acid,  CgHjgOj. 


Rutinic  or  caprinic  acid. 


CioHis02' 


Angelicic  acid,  CgH^O^ 


From  oil  of  anise  and  fennel  by  oxidation  with  6  p. 
K2Cr04  and  HjSO^ ;  large  colorless  prisms,  nearly 
insoluble  in  cold  water,  easily  in  boiling  water,  in 
alcohol,  and  ether.  Melts  at  347°  F.,  sublimes  at 
higher  temperature  iu  white  needles ;  distilled  over 
baryta,  is  decomposed  into  carbonic  acid  and  anisol, 
C8Hj,03  =  COj[+  C,,H8,0.   Its  salts  are  crystallizable. 

From  oil  of  rue  by  diluted  NO^,  and  in  oil  of  rose  gera- 
nium ;  colorless  oil,  of  a  peculiar  odor;  crystallizes  1 
in  cold  weather  and  boils  at  6OCO;  its  compound  with 
ether  is  interesting  for  its  agreeable  odor  of  quinces. 
(See  Pelargonic  Ether.) 

From  oil  of  rue  by  HNO3,  and  in  the  butter  of  cows  and 
goats,  in  cod-liver  oil,  cocoanut  oil,  and  some  fusel 
oils  ;  white  crystalline  masses,  of  a  peculiar  "  buck's" 
odor,  easily  soluble  in  alcohol  and  ether. 

From  oil  of  chamomile  by  KO.    [See  Third  Group.) 


(cl)  Acids  obtainea  from  Empyreumatic  Oils 

Phenylic  acid,  C5H5HO.  In  coal  tar ;  from  salicylic  and  kinic  acids,  and  some 

resins;  in  castor,  and  the  urine  of  many  domestic 
animals.  Long  colorless  needles,  melting  at  OoO, . 
boiling  at  3690  F. ;  not  very  soluble  in  water,  in  all 
proportions  in  alcohol  and  ether,  soluble  in  concen- 
trated acetic  acid.  By  nitric  acid  it  is  converted  into 
picric  acid. 

By  HNO3  from  salicin  and  its  derivatives,  from  conma- 
rin,  phloridzic,  and  phenylic  acids,  silk,  indigo,  and 
coal  tar  ;  yellow  scales  or  octahedrons,  soluble  in  86 
parts  of  water  of  fiOO,  easily  soluble  in  alcohol  and 
ether,  explosive  when  suddenly  heated ;  it  colors  the 
skin  yellow,  is  very  bitter,  and  is  a  dye  for  silk  and  1 
wool,  but  not  for  cotton.    Its  salts  are  yellow,  crys-  ,  • 
tallizable,  very  bitter,  soluble,  and  explosive  by  .^' 
heating. 


Carbazotic  acid, 
HCH,(N0,)30. 
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Ferrocyanide  of  Potassium  and  Hydrocyanic  Acid. 

Hydrocyanic  or  prussic  acid,  as  formed  by  a  reaction  between 
aniyydalin  and  emulsin,  and  as  an  ingredient  in  the  volatile  oils 
distilled  from  many  plants  belonging  to  the  natural  family  of 
EosaeefB,  has  already  been  referred  to  {see  Nitrogenated  Volatile 
I  Oils;  also  Amygdalin),  but  for  pharmaceutical  use,  the  acid  is  pre- 
j  pared  artificially,  and  the  U.  S.  Fharmaeoposia  gives  two  processes, 
the  starting-point  for  each  being  the  decomposition  of  ferrocyanide 
of  potassium  by  sulphui'ic  acid. 

Fotassii  ferrocyanidum,  U.  S.  P.,  yellow  prussiate  of  potassium,  is 
only  made  on  a  large  scale  from  animal  matter  free  of  bones.  This 
is  either  first  subjected  to  dry  distillation  in  order  to  gain  part  of 
the  nitrogen  as  aramonia,and  the  remaining  charcoal,  which  is  highly 
charged  with  nitrogen,  is  fused  together  with  small  fragments  of 
iron  and  potash;  or  the  first  part  of  the  process  being  omitted,  the 
animal  matter  is  at  once  subjected  to  a  red  heat  in  conjunction  with 
potash  and  iron.  After  long-continued  heating  and  stirring,  a 
combination  has  been  effected,  the  fused  mass  now  containing 
cyanide  of  potassium,  which,  when  dissolved  in  water,  combines 
'  with  finely-divided  iron,  and  crystallizes  into  large  yellow  tabular 
I  prisms,  which  have  a  sweetish  bitter  taste,  are  soluble  in  four  parts 
of  cold  water,  and  insoluble  in  alcohol. 

They  are  composed  of  one  equivalent  of  cyanide  of  potassium  and 
one  of  cyanide  of  iron,  =K^FeCyp.    The  water  of  crystallization  is 
.  given  off  in  a  dry,  warm  atmosphere,  and  the  crystals  become  white 
.  and  pulverulent.    This  salt  has  an  extensive  use  in  the  arts,  and  is 
employed  for  the  preparation  of  ferrocyanide  of  iron,  hydrocyanic 
acid,  and  all  its  compounds. 

This  salt  is  little  used  in  medicine;  it  is  not  poisonous,  but  in 
very  large  doses  is  apt  to  produce  vertigo,  coldness,  and  fainting; 
it  has  been  recommended  as  an  alterative,  antiphlogistic,  and  tonic 
astringent  in  the  dose  of  from  ten  to  twenty  grains  internally,  and 
externally,  in  an  eye-salve,  composed  of  from  five  to  twenty  grains 
to  one  drachm  of  cacao-butter. 
The  commercial  salt,  though  not  chemically  pure,  is  sufficiently 
;  pure,  if  it  is  well  crystallized,  and  dissolves  in  two  pabts  of  boiling 
'  water. 

Argenti  Cyanidum,  U.  S. ;  Cyanide  of  Silver. — According  to  the 
Pharmacopeia,  the  hydrocyanic  acid,  produced  from  two  troyounces 
<  of  ferrocyanide  of  potassium,  as  below,  is  conducted  into  a  solution 
1  of  two  ounces  of  nitrate  of  silver. 

The  cyanide  of  silver  is  precipitated  as  a  white,  tasteless,  inodor- 
ous powder,  which  is  darkened  by  the  light,  is  insoluble  in  diluted 
"Uric  acid,  but  decomposed  by  it  at  a  boiling  temperature.  It  is 
soluble  in  ammonia,  and  in  cyanide  of  potassium,  and  consists  of 
one  equiv.  of  cyanogen,  and  one  of  8ilver=  AgCy.  It  is  used  some- 
times externnlly  in  ointments  as  an  anti-syphilitic. 
Acidum  Hydrocyanicum  Dilutum,  U.  S.  V. — From  the  above  two 
*  8&lts  the  PJiarmacopor.ia  gives  two  distinct  processes,  the  first  of 
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which  is  intended  for  making  hydrocyanic  acid  in  larger  quanti- 
ties, while  the  second  process  is  given  for  its  extemporaneous  pre- 
paration, and  is  particularly  applicable  for  the  use  of  the  physician. 

First  Process. — Take  of  ferrocyanide  of  potassium  5ij,  sulphuric 
acid  giss,  distilled  water  q.  s.  Mix  the  acid  with  distilled  water 
fgiv,  and  pour  the  mixture  when  cool  into  a  glass  retort.  To  this 
add  the  ferrocyanide  of  potassium,  previously  dissolved  in  distilled 
water,  f  5x.  Pour  of  the  distilled  water  f  5viij  into  a  cooled  receiver; 
and,  having  attached  this  to  the  retort,  distil  by  means  of  a  sand- 
bath,  with  a  moderate  heat,  fsvj.  Lastly,  add  to  the  product,  dis- 
tilled water  fgv,  or  q.  s.  to  render  the  diluted  hydrocyanic  acid  of 
such  strength  that  12.7  grains  of  nitrate  of  silver  dissolved  in  dis- 
tilled water  may  be  accurately  saturated  by  100  grains  of  the  acid, 
and  give  10  grains  of  the  cyanide  of  silver,  winch,  corresponding 
with  20  per  cent,  of  its  own  weight  of  anhydrous  hydrocyanic  acid, 
indicates  2  grains,  or  2  per  cent,  of  it  in  100  grains  of  the  officinal 
acid. 

The  difficulties  in  this  process  are  twofold:  1st.  It  is  difficult  to 
conduct  the  distillation  in  an  ordinary  uncovered  retort  on  account 
of  the  excessive  bumping  occasioned  by  the  escape  of  the  acid  vapor 
through  the  mixed  liquid  and  precipitate;  and,  2d.  It  is  trouble- 
some to  adjust  the  strength  of  the  distillate  to  the  officinal  standard. 
The  first  of  these  difficulties  may  be  overcome  by  placing  the  retort 
in  a  sand-bath,  or  setting  it  upon  fine  wire-cloth,  introducing  at 
the  same  time  in  the  liquid  a  piece  of  thick  platinum  wire.  The 
precision  necessary  to  be  observed  in  regard  to  the  strength  of  so 
powerful  a  medicine  as  this,  and  the  impossibility  of  regulating  by 
the  proportions  employed  the  amount  of  the  acid  generated  and 
absorbed  by  the  water  in  the  receiver,  make  it  necessary  to  deter- 
mine its  strength  by  experiment  at  each  operation.  This  may  be 
accomplished  by  testing,  say  100  grains  of  the  acid  distillate  with 
nitrate  of  silver  before  diluting  it,  carefully  washing  the  resulting 
cyanide  of  silver,  drying  and  weighing  it,  then  calculating  the 
degree  of  dilution  required  by  the  weight  of  this  precipitate.  If 
of  proper  strength,  this  would  be  10  grains,  as  above,  but  in  this 
experiment  of  course  a  larger  yield  would  be  obtained.  The  equa- 
tion would  then  be  as  follows :  As  the  known  weight  of  the  pre- 
cipitate from  acid  of  standard  strength,  is  to  the  weight  of  cyanide 
obtained  from  the  distillate,  so  is  the  quantity  of  the  acid  weighed 
to  the  quantity  to  be  obtained  by  dilution.  Suppose  the  precipi- 
tate to  have  weighed  11.5  grains— then  10 : 11.5  ::  100 : 115 ;  or  to 
every  100  grains  of  the  distillate  15  grains  of  water  must  be  added, 
to  make  the  officinal  diluted  hydrocyanic  acid. 

For  ascertaining  the  strength  of  liquids  containing  hydrocyanic 
acid,  by  volumetric  analysis,  see  a  paper  by  Dr.  W.  H.  Pile,  in  Am. 
Journ.  Fhar.,  1862,  p.  130,  where  also  a  neat  graduated  tube,  made 
for  this  purpose,  is  figured.  The  process  is  Liebig's,  and  is  based 
on  the  formation  of  a  soluble  double  cyanide  of  potassium  and 
silver,  before  chloride  of  silver  is  formed.  • 

The  plan  recommended  to  the  inexperienced  is,  to  saturate  tne 
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acitl  which  conies  over  b}'  the  officinal  process  withont  special  re- 
ference to  the  quantity  of  water  in  the  receiver,  with  nitrate  of 
silver,  as  stated  above,  to  form  the  officinal  cyanide  of  silver,  and 
further  proceed,  after  carefully  washing  and  drying  the  product,  by 
the  second  process  of  the  Fhanriaeoposia,  as  follows: — 

Second  Process  for  Diluted  Hydrocyanic  Acid. 

Take  of  Cyanide  of  silver  I'ifty  grains  and  a  half. 

Muriatic  acid  rorty-one  grains. 

Distilled  water  One  fluidounce. 

Mix  the  muriatic  acid  with  the  distilled  water,  add  the  cyanide 
of  silver,  and  shake  the  whole  in  a  well-stoppered  vial;  when  the 
iusoluble  matter  has  subsided,  pour  off  the  clear  liquid  and  keep  it 
for  use.  In  preparing  this  medicine,  a  slight  excess  of  muriatic 
acid  is  not  objectionable,  giving  it  greater  stability.  The  only  ap- 
parent objection  to  this  process  is  its  expensiveness;  this  is,  how- 
ever, less  than  would  at  first  appear.  The  reaction  between  muri- 
atic acid  and  the  cyanide  results  in  the  pi'oduction  of  hydrocyanic 
acid  and  chloride"  of  silver,  thus — AgCy  +  HCl  =  HCy  4-  AgCl. 
Now,  the  chloride  of  silver  is  convertible  into  pure  metallic  silver 
by  the  introduction  into  it  while  in  the  condition  of  a  moist  pow- 
der, of  a  strip  of  zinc,  which  abstracts  the  chlorine,  the  chloride  of 
zinc  becoming  dissolved,  and  the  pure  silver  remaining  as  a  gray- 
colored  spongy  mass  or  powder,  which,  on  being  washed  and 
treated  with  nitric  acid,  yields  the  soluble  nitrate  ready  for  any 
further  use. 

The  practitioner,  w^ho  wishes  to  be  prepared  for  every  demand 
of  his  practice,  may,  with  advantage,  supply  himself  with  a  suitable 
fij  vial,  containing  50|-  grains  cyanide  of  silver,  to  which  the  mixed 
niuriatic  acid  and  water  may  be  added  when  the  occasion  arises. 

The  diluted  acid  prepared  as  above  is  a  colorless  liquid  occasion- 
ally having,  from  the  presence  of  iron,  a  slight  blue  tint,  of  a  pecu- 
liar odor  and  taste ;  it  is  entirely  volatilized  by  heat,  and  decom- 
poses under  the  influence  of  light.  It  is  usually  put  up  in  one- 
ounce  ground-stoppered  vials,  wrapped  in  dark  blue  or  black  paper, 
and  sometimes  inclosed  in  a  tin  case.  It  contains  two  per  cent,  of 
anhydrous  HCy.  Its  use  in  medicine  has  been  avoided  by  some 
practitioners,  on  account  of  the  violent  poisonous  character  of  the 
anhydrous  or  concentrated  acid;  but  in  the  diluted  form,  in  which 
it  is  officinal,  it  is  no  more  dangerous  than  many  other  remedies 
constantly  prescribed,  and,  notwithstanding  the  alleged  variable 
strength  of  the  commercial  article,  I  believe  it  will  be  found  as 
nearly  uniform  as  most  other  pharmaceutical  preparations  prepared 
by  manufacturers. 

As  a  sedative  and  antispasmodic,  it  is  a  favorite  with  some 
practitioners,  who  employ  it  simply  mixed  with  mucilage,  or  with 
the  galenical  preparations  of  digitalis,  valerian,  etc.  It  should  not 
be  prescribed  with  strong  alkaline,  ferruginous,  or  other  metallic 
salts.  °  '        =  ' 

In  this  country,  no  stronger  hydrocyanic  acid  is  used  than  the 
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officinal ;  in  other  countries,  however,  its  strength  varies  materially. 
The  acid  of  the  London,  Dublin,  and  Prussian  Fliarmacopoiias  is  of 
about  the  same  strength  as  our  own,  that  of  the  Edinburgh  Phar- 
macopmia  contains  about  3|  per  cent.,  Scheele's  acid  5  per  cent.,  and 
some  European  Pharmacopoeias  even  a  much  larger  pro]:)ortio)i  of 
anhydrous  acid.  The  dose  of  our  officinal  acid,  being  "lij  to  "iv,  is 
so  small  that  there  is  no  necessity  for  employing  a  stronger  acid  in 
formulas,  which  would  be  liable  to  lead  to  dangerous  mistakes;  be- 
sides, it  must  be  remarked  that  strong  acids  are  very  prone  to  spon- 
taneous decomposition,  while  that  of  the  officinal  strength,  if  not 
exposed  to  the  light  or  to  a  continued  high  temperature,  keeps  well 
for  a  considerable  time.  Of  course  the  vials  are  to  be  well  stoppered 
on  account  of  the  volatility  of  the  acid. 

Potassii  Cyanidum,  U.  S.  P. ;  Cyanide  of  Potassium. — Tins  salt  may 
be  mentioned  in  this  place,  as  having  all  the  medicinal  proi^erties 
of  hydrocyanic  acid;  it  is  given  as  a  substitute  for  it.  It  is  pre- 
pared by  fusing  ferrocyanide  of  potassium  with  carbonate  of  potas- 
sium until  effervescence  ceases,  when  the  clear  liquid  is  poured  off 
thfe  precipitated  oxide  of  iron,  and,  immediate!}'  after  cooling,  put 
into  well-stoppered  bottles.  It  is  then  in  white  fused  masses  of  a 
powerful  caustic  taste,  and  a  composition  which  is  expressed  by  the 
formula  KCy,  but  thus  prepared  it  is  contaminated  by  carbonate 
and  cyanate  of  potassium. 

The  pure  cyanide  is  equal  to  §  of  its  weight  of  hydrocyanic  acid, 
tlie  officinal  to  somewhat  less.  The  dose  is  j'g  grain,  which,  with 
proper  care,  may  be  gradually  increased. to  J  grain;  it  is  given  dis- 
solved in  alcohol  or  Avater. 

It  is  a  useful  chemical  agent  for  removing  the  stains  of  nitrate  of 
silver  and  durable  ink,  and  its  utility  as  a  solvent  for  metallic 
oxides  is  well  known  in  electro-metallurgy  and  photography. 

Salicylous  or  spirous  acid  is  artificially  obtained  by  oxidation  of 
salicin  or  populin  and  by  fermentation  of  heliciu.  3  parts  salicin 
are  mixed  Avith  3  parts  bichromate  of  potassium,  and  24  parts  water; 
to  this  4-1-  parts  sulphuric  acid  in  12  parts  water  are  added,  and 
after  the  reaction  has  ceased,  heat  is  applied,  and  distilled  as  long 
as  with  the  water  an  oily  liquid  comes  over,  which  is  taken  up  by 
ether  and  left  after  its  evaporation. 

The  salicylites,  when  kept  moist,  are  decomposed,  acquiring  a 
rose  odor;  this  reaction  has  been  proposed  for  the  formation  of  au 
artificial  rose-Avater. 

If  salicylous  acid  is  heated  with  potassa,  it  is  converted  into  sali- 
cylic or  spi7ne  acid,  C,II„03,  which  is  of  importance  as  the  acid  con- 
tained in  the  following: —  r^^T        mj  n  • 

Meihyl-scdicylic  acid,  or  oil  of  lointergreen,  GRf)^l±f)^=  L^ii^^^,  is 
the  oil  obtained  by  distillation  Avith  water  from  Gaulthena  pro- 
cumbens.  By  distillation  Avith  an  excess  of  baryta  it  is  converted 
into  carbolate  of  oxide  of  methyle,  Avhile  by  the  dry  distillation  ot 
an  alkaline  or  earthy  salicylate,  a  carbonate  and  carbolic  acid  is 
formed,  C,n«03=  CO, +  CAO  (carbolic  acid).        _         ,  i  -.u 

Caryophyllic  or  Eugenic  Acid.—l^  oil  of  cloves  is  treated  witu 
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solution  of  potassa  or  soda,  and  the  light  carbo-hydrogen  distilled 
off,  the  acid  may  be  easily  separated  by  a  mineral  acid. 

Acidurti  Valerianiciim,  U.  S.  P. 

This  important  acid,  which  is  developed  spontaneously  by  the 
oxidation  of  valerol,  one  of  the  ingredients  of  oil  of  valerian,  is  also 
met  with  in  the  root  of  Angelica  archaugelica,  in  the  inner  bark 
of  Sambucus  niger,  in  assafoetida,  etc.,  and  is  artificially  obtained 
by  the  oxidation  of  protein  compounds,  some  fatty  acids,  and  par- 
ticularly of  amylic  alcohol  or  fusel  oil.  The  Pharmacopoeia 'prepa.res 
it  from  valerianate  of  sodium  by  dissolving  8  troyounces  in  3  fluid- 
ounces  of  water  and  decomposing  it  by  3 J  troyounces  of  sulphuric 
acid ;  the  oily  layer  is  repeatedly  agitated  with  strong  sulphuric 
acid  until  its  specific  gravity  is  reduced  to  below  .950,  when  it  is  dis- 
tilled and  only  that  portion  preserved  which  is  not  over  .940  sp.  gr. 

Valerianic  acid  is  a  colorless  oily  liquid,  repulsive  odor,  pungent, 
sour,  acrid,  disagreeable  taste.  Sp.  gr.  .933.  Boils  at  270°.  Soluble 
ill  30  parts  of  water. 

If  agitated  with  water  it  takes  up  from  20  to  25  per  cent,  water 
without  losing  its  oily  condition,  and  is  now  converted  into  the 
bihydrate,  HCjHgOj  +  2H2O,  which  has  a  specific  gravity  of  .950 
and  boils  at  270°. 

The  salts  have  an  unctuous  touch,  and  are  inodorous  when  per- 
fectly dry,  but  mostly  have  the  odor  of  the  acid ;  they  revolve  when 
thrown  upon  water  in  a  crystallized  state,  like  the  butyrates. 
Most  of  them  are  soluble  in  water  or  alcohol,  or  in  both  liquids, 
and  have  a  sweet  taste. 

The  following  salts  have  been  used  medicinally :  the  valerianate 
of  ammonium,  zinc,  iron,  bismuth,  morphia,  quinia,  and  atropia. 
See  the  several  heads  for  descriptions  of  these. 

Acidum  Benzoiciim,  U.  S.  P.  , 

This,  with  cinnamic  acid,  is  considered  characteristic  of  the  class 
of  medicines  called  balsams.    The  two  acids  are  closely  allied  iu. 
their  chemical  nature,  as  has  been  already  shown; 
they  are  also  related  to  salicylic  and  allied  acids.         rig.  178. 

For  medicinal  use  it  is  readily  obtained  from 
benzoin  by  sublimation.    For  this  experiment, 
which  is  an  interesting  one  to  the  pharmaceutical 
student,  the  following  simple  directions  are  to  be 
observed.    Select  an  iron  or  tinned  iron  pan  or 
cup — a  common  pint  cup,  without  a  handle,  will 
answer — and,  having  covered  the  bottom  with 
some  powdered  benzoin  mixed  with  sand,  stretch 
over  the  top  of  it  a  piece  of  porous  paper,  which     Benzoic  acid  appn- 
niay  be  secured  at  the  edge  by  a  string,  but  ])re-  ratus. 
ferably  by  glue  or  some  firm  paste.    Now  fold  a 
tall  conical  or  straiglit-sidcd  cap  of  the  diameter  of  the  pan,  and 
tie  it,  or  cement  it  securely  round  the  upper  edge,  and  set  the  whole 
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in  a  sand-bath,  or  over  a  slow  and  will-regulated  source  of  heat, 
leaving  it  for  several  hours.  On  removing  the  cap,  it  will  be  found 
to  contain  brilliant  white  feathery  crystals  of  benzoic  acid.  The 
residue  in  the  cup,  by  being  again  powdered,  mixed  with  sand,  and 
heated,  will  yield  another  though  a  less  abundant  and  less  beautiful 
crop  of  cr}'stals. 

The  process  of  Scheele  consists  in  boiling  the  balsam  with  hydrate 
of  lime,  and  treating  the  benzoate  of  calcium  thus  formed  witli 
muriatic  acid.  Thus  procured,  benzoic  acid  has  but  little  odor,  and 
is  ill  adapted  to  the  uses  to  which  it  is  usually  applied  in  medicine 
and  pharmacy.  Sometimes  the  process  of  sublimation  is  resorted 
to  at  tirst,  and  from  the  residue  the  remaining  acid  is  extracted  by 
Scheele's  process,  after  which  the  whole  is  mixed. 

The  virtues  of  the  acid  are,  partly  at  least,  dependent  on  the 
odorous  principles  with  which  it  is  associated.  Its  salts  have  no 
smell  if  prepared  from  the  chemically  pure  acid,  but  they  retain 
some  of  the  odor  of  the  officinal  acid  if  prepared  from  it.  Of  the 
salts  onlv  the  benzoates  of  ammonium  and  of  sodium  have  been 
occasionally  employed. 

Benzoic  acid,  if  distilled  with  caustic  potassa  in  excess,  is  con- 
verted into  carbonic  acid  and  benzol,  C^ll fi^=  C0^-\-  CqJI^;  in  the 
animal  organism  it  is  changed  into  hipi>uric  acid,  from  which  it 
may  be  reproduced  on  boiling  with  muriatic  acid  ;  hippuric  acid  oc- 
curs naturally  in  the  urine  of  herbivorous  animals,  and  from  this 
source  the  German  article,  occasionally  met  with  in  our  commerce, 
is  derived;  it  has  frequently  a  peculiar  urinous  odor,  and  quite  a 
different  appearance  from  the  sublimed  article,  having  been  crys- 
tallized from  an  aqueous  solution. 

Detection  of  Impurities. — All  fixed  im])urities  are  left  behind  on 
volatilizing  some  of  the  acid;  hippuric  acid  is  detected  by  its  odor, 
by  leaving  charcoal  on  heating,  and  by  evolving  ammonia  on  heat- 
ing it  with  lime  ;  cinnamic  acid  imparts  the  odor  of  bitter  almonds 
to  the  distillate,  with  bichromate  of  potassium  and  sul[)huric  acid. 

Benzoin  is  frequently  met  with  in  commerce,  Avhich  contains  little 
or  no  benzoic  acid,  it  being  partly  or  wholly  replaced  by  cinnamic 
acid;  though  unfit  for  the  ]ireparation  of  benzoic  aciil  by  sublima- 
tion, it  may  still  be  of  excellent  quality  for  other  pharmaceutical 
preparations,  and  for  the  use  of  perfumers. 

Cinnamic  Acid. — To  prepare  this  acid,  liquid  storax  is  first  dis- 
tilled with  water,  to  obtain  styrol,  afterwards  treated  with  carbo- 
nate of  sodium  (residue  is  styracin);  the  solution  is  evai)orated, 
decomposed  by  muriatic  acid,  the  cinnamic  acid  after  washing 
recrystallized,  and  the  last  impure  portions  are  treated  again  with 
soda.  In  a  similar  way  it  is  ol)tained  from  Tolu  balsam  (here  the 
residue  is  Toluol).  With  excess  of  baryta  or  lime  it  is  converted 
into  carbonic  acid  and  cinnamen  (C^Hg) ;  with  bichromate  of  po- 
tassium and  sulphuric  acid  into  oil  of  bitter  almonds  (princi[)al  dis- 
tinction from  benzoic  acid),  and  by  distillation  with  liyjiochlorite 
of  sodium  into  a  chlorinated  volatile  oil  of  aiz'reeable  odor.  When 
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fused  with  hydrate  of  potassa  it  is  decomposed  into  acetic  and 
benzoic  acids. 

Acidum  Carbolicum,  U.  S.  P. 

Carbolic  Acid^  Phenic  Acid,  Fhenylic  Alcohol. — This  substance  has 
been  introduced  into  the  list  of  Materia  Medica,  in  the  last  edition 
of  the  U.  S.  Phannacopoeia.  It  is  defined  to  be  a  solid  substance 
obtained  from  the  products  of  the  distillation  of  coal  tar  between 
the  temperatures  of  300°  and  400°. 

In  the  last  edition  of  this  work  it  was  stated  that  the  source  of 
supply  of  creasote  was  indiscriminately  the  various  kinds  of  tar, 
especially  that  obtained  from  bituminous  coal,  without  pointing 
out  in  a  marked  manner  the  difterence  between  them.  Since  then 
the  investigations  which  chemists  had  been  prosecuting  for  some 
time  have  been  published,  and  from  their  labors  some  of  the  most 
interesting  and  beautiful  applications  of  modern  science  have  re- 
sulted. 

The  following  table  will  show  the  difference  between  creasote 
and  carbolic  acid,  and  in  such  a  manner  as  to  clearly  place  them 
before  the  mind  of  the  student: — 


Creasote. 

A  colorless,  oily,  neutral  liquid. 
Boils  at  3970. 

Does  not  congeal  at  17°  below  zero.  " 
Sp.  gr.  1.046. 

Does  not  coagulate  collodion  when 
mixed  with  it. 

If  a  splinter  of  pine  wood  be  im- 
mersed in  an  alkaline  solution  of  crea- 
sote, dried,  and  then  dipped  into  muri- 
atic acid,  it  does  not  become  blue. 

Sparingly  soluble  in  water,  requiring 
80  parts. 
Formula  CgHioO.^. 


Carbolic  Acid. 

A  solid  crystalline  substance. 
Boils  at  from  359°  to  3670. 
Solid  at  ordinary  temperatures. 
Sp.  gr.  1.065. 

Coagulates  collodion  when  its  solu- 
tion is  mixed  with  it. 

A  splinter  of  pine  wood,  dipped  first 
in  an  alkaline  solution  of  carbolic  acid, 
dried,  and  then  immersed  in  muriatic 
acid,  will  become  of  a  deep-blue  color 
in  about  half  an  hour. 

Soluble  in  from  20  to  33  parts  of 
water,  the  purest  being  most  soluble. 

Formula  CgHsHO. 


The  uses  of  carbolic  acid  are,  as  will  be  readily  surmised,  much 
the  same  as  those  of  creasote ;  it  is  employed  as  a  caustic  at  times ; 
its  solution  is  used  in  toothache,  in  the  same  way  as  creasote. 

A  plaster  of  carbolic  acid  has  been  suggested  by  Joseph  Hirsh, 
of  Chicago,  formed  by  spreading  carbolate  of  glycerin  on  clotb, 
tissue  paper,  or  other  suitable  surface.  A  plastic  surgical  dressing 
has  been  proposed  by  Dr.  T.  E.  Jenkins,  made  by  kneading  47 
parts  of  prepared  chalk  with  17  parts  of  a  mixture  of  4  parts  of 
glycerin  and  1  part  of  carbolic  acid. 

The  following  are  several  formulas,  which  are  to  be  relied  on  as 
emanating  from  F.  Grace  Calvert,  of  Manchester,  England : — 

As  a  Caustig, — Melt  the  acid  by  placing  the  bottle  in  hot  water, 
and,  when  melted,  add  one-twentieth  of  its  bulk  of  water.  It  will 
then  remain  permanently  fluid,  and  can  be  diluted  as  required. 

As  a  Lotion,  for  External  Use. — Add  1  part  of  acid  to  30  parts 
of  boiling  water,  agitate  well,  and  filter. 
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For  Dressings. — It  is  advisable  that  the  acid  should  be  dissolved 
in  either  pure  sweet  olive  oil,  or  almond  oil,  or  glycerin. 

For  Burns  and  Scalds. — A  mixture  of  1  part  acid,  and  6  parts 
pure  olive  oil  is  most  frequently  employed. 

Carbolic  acid,  vphen  dissolved  in  glycerin,  can  readily  be  diluted 
to  any  degree  of  strength  as  required. 

An  extra  x>ure  acid  is  sold  for  internal  purposes;  it  has  but  a 
very  faint  odor,  and  no  objectionable  taste,  and  is  specially  recom- 
mended. 

Its  principal  use  is,  however,  as  a  disinfectant,  and  it  is  perhaps 
one  of  the  most  efficient  of  the  various  liquid  purifiers  known;  but 
while  this  is  the  case  in  regard  to  the  article  as  ordinarily  used,  it 
must  be  remembered  that  the  ordinary  preparation  is  a  mixture  in 
variable  proportions  of  phenylie  and  cresylic  alcohols,  and  from  the 
experiments  of  Dr.  E.  JR.  Squibb,  it  would  seem  that  cresylic  alco- 
hol is  at  least  double  the  strength  of  phenyl  alcohol  for  the  purpose 
of  destroying  fungous  growths.  For  fuller  information  on  this  sub- 
ject, see  the  paper  of  Dr.  Squibb,  in  Proc.  Amer.  Fh.  Asso.,  vol.  xvi. 
p.  429. 

The  products  of  coal  tar  are  thus  summed  up  in  the  14th  edition 
of  the  U.  S.  Dispensatory: — 

Six  solids:  carbon,  naplitbaline,  and  paraffin  being  the  most  im- 
portant. 

Liquids:  which  may  be  subdivided,  into  three  classes — acids, 
neutrals,  and  bases: — 

a.  Acids  are:  carbolic  or  phenic,  acetic,  butyric,  rosolic,  and  bumo- 
lic.    Of  these  the  three  first  named  are  by  far  the  most  important. 

b.  ^[eutral :  water,  essence  of  tar,  light  oil  of  tar,  heavy  oil  of 
tar,  benzol,  toluol,  cumol,  cymol,  propyl,  butyl,  amyl,  caproyl, 
hexyleue,  heptyline.  Of  these  the  most  interesting  are  benzol, 
light  and  heavy  oil  of  tar,  essence  of  tar,  and  toluol. 

c.  Bases:  ammonia,  methylamine,  ethylamine,  anilin,  quinolin, 
picolin,  toluidin,  lutidin,  cumidin,  pyrrhol,  and  phsetin.  Of  these 
the  most  imjoortant  are  ammonia  and  anilin. 

Gases:  hydrogen,  carburetted  hydrogen,  bicarburetted  hydrogen, 
and  various  other  carbo-hydrogens,  carbonic  oxide,  sulphuret  of 
carbon,  carbonic  acid,  hydrosulphuric  acid,  hydrocyanic  acid. 

Among  this  long  list  of  derivatives,  carbolic  acid  is  that  which 
is  most  important  in  a  pharmaceutical  point  of  view,  which  seems 
to  render  the  notice  of  these  products  in  this  place  proper,  as  most 
of  them  have  no  further  pharmaceutic  interest. 

The  other  products  of  coal  tar  that  deserve  notice  from  their 
intimate  relation  to  pharmacy  are,  first,  benzine,  which  is  obtained 
from  the  light  oil  of  tar,  or  coal  naphtha  as  it  is  termed,  this  being 
derived  from  the  first  distillation  of  coal  tar,  at  a  temperature  not 
above  390°,  and  when  the  distillate  has  attained  a  sp.  gr.  of  .815  to 
.830,  the  process  must  be  suspended.  The  benzine  is  obtained  trom 
this  coal  naphtha  by  purifying,  by  mixing  it  with  5  per  cent,  oi 
H,SO„  permitting  it  to  rest  for  a  day  that  the  acid  and  impurities 
may  settle,  and  then  adding  2  per  cent,  of  a  solution  ot  caustic  soaa, 
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sp.  gr.  1.382,  to  neutralize  any  remaining  acid,  and  distilling  with 
a  current  of  steam. 

Benzine  is  a  light  transparent  liquid,  of  a  peculiar  penetrating 
iidor  recalling  that  of  gas  tar,  sp.  gr.  varying  from  .815°  to  .820°. 
It  is  not  a  pure  definite  chemical  product,  and  must  be  carefully 
distinguished  from  benzole,  which  is  a  definite  compound  of  the 
formula  C^HjII,  and  sp.  gr.  .850.  The  principal  uses  of  benzine  in 
pliarmacy  depend  upon  its  great  solvent  powers  over  fatty  matters, 
resinous  substances,  etc.  It  has  been  suggested  as  a  substitute  for 
ether  in  the  preparation  of  some  of  the  oleoresins,  but  experiments 
thus  far  are  not  conclusively  in  its  favor.  It  is  much  used  as  a  de- 
tergent for  removing  grease  from  textile  fabrics,  and  forms  the 
basis  of  most  preparations  sold  for  this  purpose. 

After  the  light  oil  of  tar  or  coal  naphtha  has  been  separated,  the 
heat  is  increased,  and  the  distillate  now  has  a  sp.  gr.  of  .880  to  .885. 
This  is  purified  by  H.^SO^  and  one  of  the  fixed  alkalies  and  redistil- 
lation, 10  per  cent,  of  acid  and  6  per  cent,  of  soda  being  used. 
The  heavy  oil  thus  purified  is  largely  consumed  for  illuminating 
purposes;  after  the  heavy  oil  has  been  drawn  oli"  there  remains  in 
the  still  while  warm  a  semifluid  mass,  consisting  largely  of  paraffine 
and  naphthaline.  The  former  of  these  is  largely  consumed  in  the 
manufacture  of  candles,  and  has  been  recommended  as  a  substitute 
for  wax  in  pharmaceutical  preparations,  but  from  the  experiments 
of  the  late  Mr.  C.  T.  Carney,  it  was  found  to  impart  a  granular 
character  when  used  to  the  exclusion  of  wax.  In  this  opinion  he  is 
supported  by  Mr.  J.  F.  Babcock, 

It  is  from  the  alkaline  and  acid  liquors  obtained  in  the  various 
purifying  processes  that  the  acids  and  bases  above  noticed  are 
obtained,  and  among  them  anilin  has  of  late  years  assumed  an 
importance  in  the  arts  rivalling  almost  any  of  those  depending 
upon  chemical  research. 

Picric  Acid,  Carbazotic  Acid,  Welter's  Bitters.  —  The  cheapest 
method  of  preparing  it  is  from  coal  tar,  but  from  indigo  it  is  better 
obtained  in  a  pure  state. — 1  part  indigo  is  boiled  with  10  to  12 
parts  of  nitric  acid,  specific  gravity  1.43,  gradually  added  until 
nitrous  acid  fumes  cease  to  be  evolved ;  the  picric  acid  crystallizes 
'  on  cooling,  and  is  purified  by  combining  with  an  alkaloid  and  pre- 
'  cipitating  by  nitric  acid. 

It  precipitates  gelatine,  and  the  solution  of  its  soda  salt  is  a  re- 
1  agent  for  potassa,  which  salt  is  but  sparingly  soluble. 

It  has  been  occasionally  used  in  medicine,  and  is  said  to  be  em- 
ployed in  France  in  making  beer,  in  place  of  hops.  {See  Potassii 
Picras.) 

(e)  Acids  yielding  Essential  Oils. 

'  Myronic  acid,  C,oH,,NS.p,„,  in  the  form  of  a  potassa  salt  is  con- 
t  tained  in  black  mustard  seed,  from  which  it  is  obtained  by  ex- 
'  hausting  it,  first  with  alcohol,  afterwards  with  water;  the  last 
'  solution  is  evaporated  to  a  syrup,  freed  from  gum  and  mucilage  by 
1  a  little  alcohol,  and  evaporated  spontaneously  to  crystallize.  The 
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salt  is  in  colorless  needles  of  a  cooling  taste,  readily  soluble  in  water 
but  insoluble  iu  strong  alcohol.  Its  rational  composition  is  probably 
KHSO3  +  C3H,CNS  (oil  of  mustard)  +  CJl^OJip  (grape  sugar). 

The  acid  forms  a  colorless  syrup  of  acid  reaction  and  bitter  taste 
soluble  in  water  and  alcohol,  but  insoluble  in  ether.  Myrosin  is 
the  ferment  of  black  and  white  mustard  seed,  which  decomposes 
the  acid,  thus  yielding  oil  of  black  mustard. 

Sixth  Group. — Astringent  and  allied  Acids. 

These  acids  ai-e  widely  diffused  throughout  the  vegetable  king- 
dom, occurring  more  rarely  in  annual  plants,  but  are  met  with  in 
most  perennials,  generally  in  the  bark,  in  the  leaves,  and  morbid 
excrescences,  frequently  also  in  the  wood  and  fruit.  They  are  all 
with  two  exceptions  uncrystallizable,  inodorous,  of  an  astringent 
taste,  and  soluble  in  water  and  alcohol.  The  solutions  are  precipi- 
tated by  gelatin  and  albumen,  most  metallic  oxides  and  the  veo;e- 
table  alkaloids ;  iron  salts  are  generally  rendered  dark  green,  blue, 
or  black.  They  are  weak  acids,  and  if  kept  in  a  moist  state,  are 
rapidly  changed  in  contact  with  the  air ;  their  salts  are  quickly 
darkened  while  in  solution,  or,  if  insoluble,  while  being  washed 
upon  a  filter.  Owing  to  this  property,  their  composition  and  the 
nature  of  their  changes  are,  in  many  cases,  still  a  matter  of  contro- 
versy. 

Medical  Properties. — The  relative  utility  of  tannic  and  gallic 
acids,  which  are  too  apt  to  be  confounded  by  physicians,  depends 
upon  the  fact  that  the  former  acts  directly  upon  the  mucous  mem- 
brane with  which  it  comes  in  contact,  arresting  hemorrhage  or 
other  excessive  discharge  by  its  direct  effect  on  the  gelatin  contained 
in  them.  It  is  hence  a  direct  and  powerful  styptic,  while  gallic 
acid,  by  entering  the  circulation,  produces  an  astringent  and  tonic 
impression  upon  the  more  remote  organs  which  cannot  be  directly 
impressed.  The  dose  of  tannic  acid  is  from  two  to  ten  grains,  that 
of  gallic  acid  from  five  to  twenty,  several  times  a  day.  The  former 
is  much  used  in  ointments  as  a  substitute  for  powdered  galls,  in 
about  one-fourth  the  quantity,  and  is  also  well  adapted  to  astringent 
injections  instead  of  the  less  soluble  vegetable  astringents.  Its 
action  is  considered  somewhat  different  (harsher  than  that  of  the 
modified  forms  of  tannic  acid  contained  in  kino,  krameria,  cin- 
chona, etc. 

The  list  which  follows  contains  the  names  of  different  vegetable 
astringents  owing  their  activity  wholly  or  in  part  to  gallic  or  some 
of  the  modified  forms  of  tannic  acid. 

List  of  Vegetable  or  Tannic  AcicC Astringents. 

Acacia  cocliliacarpa ;  tlie  baric.    Brazil  bark  ;  cortex  astnngens  Brasiliensis. 

BMoria;  root  of  Poly£;onum  bistorta.  Bistort. 

Carya;  bark  of  C.  alba  and  other  species.    Hickory  bark. 

Catechu  ;  extract  of  wood  of  Acacia  catechu.  Catechu. 

Chimaphila;  leaves  of  C.  umbellata.  Pipsissewa. 

Cinchona  ;  bark  of  diflereut  species  of  Cinchona.    Peruvian  bark. 
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Diosp3'ros  ;  unripe  fruit  of  D.  Yirgini.ana.    Persimmon.    Bark  also  used. 

Epiijda ;  leaves  of  E.  repens.    Trailing  arbutus. 

Galla  ;  morbid  excrescence  in  Quercus  infectoria.  Galls. 

Geranium  ;  rhizonia  of  G.  maculatum.  Cranesbill. 

Geum  ;  root  of  G.  rivale.    Water  avens. 

Gitinati  fruetus  cortex  ;  from  Punica  granatum.  Pomegranate. 

"      radicis  cortex ;  "  "  " 

Hamamelis ;  bark  and  leaves  of  H.  Yirginiana.  Witchhazel. 
Hajmatoxylon  ;  wood  of  H.  Campechianum.  Logwood. 
Heuchera  ;  root  of  II.  Americana.    Alum  root. 
Hippocastanum ;  bark  of  yEsculus  H.    Horsechestnut  bark. 
Ilex;  bark  and  leaves  of  Ilex  opaca.    American  holly. 
Juglans;*  leaves  and  rind  (pericarp)  of  J.  cinerea  and  other  species. 
Kahnia ;  leaves  of  K.  latifolia.    Mountain  laurel. 
Kino  ;  inspissated  juice  of  various  plants.  Kino. 
Krameria  ;  root  of  K.  triandra.  Rhatany. 
Matico  ;  leaves  of  Artanthe  elongata.  Matico. 

3Imesia;  extract  from  Chrysophyllum  glyciphlseum.    Extract  of  monesia. 
Prinos  ;  bark  of  P.  verticillatus.    Black  alder. 
Fijrola ;  leaves  of  P.  rotundifolia  and  other  species. 
Quercus  alba  ;  the  bark.    White  oak  bark. 

QuercKs  glandes ;  the  fruit  of  various  species  of  Quercus.  Acorns. 
Quercus  tinctoria  ;  the  bark.    Black  oak  bark. 
Bhus ;  bark  and  leaves  of  R.  glabrum  and  other  species.  Sumach. 
Rose  Gallica  ;  the  petals.    Red  rose. 

Rubus  ;  root  of  R.  villosus  and  Canadensis.    Blackberry  root. 
Salix  ;  bark  of  S.  alba  and  other  species.    Willow  bark. 
Salvia ;  leaves  of  S.  officinalis.  Sage. 

Santalum  ;  wood  of  Pterocarpus  santalinus.    Red  saunders. 

Spirsea  ;  root  of  Spiraea  tomentosa.  Hardback. 

Statice  ;  the  root  of  S.  Caroliniana.    Marsh  rosemary, 

Tormentilla  ;  the  root  of  Potentilla  T.  Tormentil. 

Uva  ursi ;  leaves  of  Arctostaphylos  U.  U.    Bearberry  leaves. 


Syllabus  of  Astringent  and  Allied  Acids. 


Gallotannic  acid,  Cj^HjjO,^. 

Acidum  tannicum. 

Gallic  acid,  H3C,H305H20. 

Pyrogallic  acid,  HO.OgTIjOj. 
Parnellagic  or  rufigallic, 
C^H^O.+HgO. 

Ellngic  or  bezoaric, 


Tannoxylic,  C^^fi^- 

Tannomelanic,  CflH^Oj. 
Metagnllic  or  galliuminic, 

Quercotaunic  (?). 

Cotechutannic  or  mimotan- 
nic  (?). 


In  galls  from  Quercus  infectoria,  and  Chinese  galls  from 
Distylium  racemosum,  and  in  suraach. 

In  uva  ursi,  sumach,  etc.,  the  seeds  of  mangoes  (Mangifera 
Indica)  contain  7  per  cent. 

By  destructive  distillation  of  the  former. 

By  treating  gallic  acidwith  IIjSO^,  and  throwing  into  water ; 
precipitate  sublimes  in  vermilion  red  prisms;  little  solu- 
ble in  alcohol  and  ether. 

In  oriental  bezoars  (animal  calculi)  and  by  decomposition 
of  tannin;  deposited  by  infusion  of  galls;  yellowish, 
crystalline;  inodorous;  tasteless;  insoluble  in  ether, 
nearly  insoluble  in  water  and  alcohol. 

By  KO  and  tannin  at  ordinary  temperature;  lead  salt 
brick-red. 

By  KO  and  tannin  at  212°;  lead  salt  dark  brown. 

By  heating  gallic  or  tannic  acid  to  480°;  black,  tasteless, 
insoluble  in  water,  soluble  in  KO. 

In  oak-bark,  black  tea,  etc. ;  similar  to  gallotannic,  but 
yields  no  gallic  or  pyrogallic  acid. 

In  catechu,  probably  by  oxidation  of  catechuic  acid  ;  light 
yellow;  precipitates  gelatine;  protosalts  of  iron  grayish- 
green,  sesquisalts  brownish-green  ;  tartar  emetic  is  not 
precipitated  ;  yields  no  sugar  with  HjSO^. 


♦  Juglans,  U.  a.  P.    The  inner  bark  of  J uglans  cinerea  is  cathartic. 
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Catechuic     or  Tnnningic 
(Catechin),  C^^li^fi^. 


Rufocatecliuic  or  rubinic. 


Catechuinic  or  Japonic, 

Pyrocatechuic  or  oxyphenic 
or  Pyrodioric,  CfiHgO,. 


Kino  or  coccotannic. 
Coffeotnnnic  or  chlorogenic, 

Viridinic  or  coflFeic,  Q^B^O^. 

Boheatannic,  C7Hg04+^^<l- 
Kinovotannic,  C^HgO^. 


Rufikinovic  (kinovic  red). 
Ciucbotannic,  Cj^IIj^Og. 


Ruficinchonic  (Cinchona 
Red). 


Mori  tannic,  CjgHjpOg+HjO. 


Rufimoric,  CgHgO^+IIjO. 

Moric  (Morin),  CuTIgOj. 

Quercitritannic  (?). 
Galitannic,  C^Hfiy 
Aspertannic,  C,HgOj. 

Callutannic,  C,ITjO^. 

Rhodotannic,  CjHjOj+HjO. 

Leditannlc,  C^li^O^+SUfi. 


In  catecliu;  white  scales  or  needles;  readily  soluble  in 
alcohol,  boiling  ether,  and  hot  water;  not  precipitated 
by  starch,  gelatine,  tartar  emetic,  or  vegetable  alkalies; 
by  acetate  of  lend  white,  by  sesquichloride  of  iron  dark- 
green;  by  oxidfition  catechutannin  is  formed.  (See 
American  Journal  of  PhaT7nacy,  xxviii.  320.) 

In  the  oxidized  alkaline  solution  of  the  former.  The  tan- 
nin in  AramcT-za  yields  a  similar  red  acid  by  spontaneous 
oxidation. 

Product  of  decomposition  by  KG  ;  black. 

By  dry  distillation  of  catechu,  kino,  rhatany,  fustic,  etc. ; 
is  carbolic  acid -|- 20;  white  crystals  fusible  at  234°; 
freely  soluble  in  alcohol,  ether,  and  water;  reduces 
oxides  of  the  noble  metals;  salts  of  Fe^Oj  colored 
green;  turning  red  by  NHg. 

In  kino;  readily  soluble  in  alcohol  and  hot  water,  scarcely 
in  ether;  precipitates  sesquisalts  of  iron,  but  not  tariar 
emetic  ;  by  oxidation  red. 

In  coffee,  cahinca  root,  the  leaves  of  Ilex  Paraguayensis ; 
colorless  needles  (?) ;  sesquisalts  of  iron  are  colored 
green ;  protosalts,  tartar  emetic,  and  gelatine  not  pre- 
cipitated;  yields  kiuone  with  H.^SO^  and  MnOj  (?). 

By  oxidation  of  former,  or  in  presence  of  alkalies;  brown- 
ish amorphous;  solution  in  HjSO^  carmine,  precipitated 
blue  by  water ;  its  solution  green  ;  the  lead  salt  blue. 

In  tea,  besides  quercotannic  acid;  deliquescent;  fuses  at 
212°  to  a  red  compound. 

In  Quina  nova  bark,  not  precipitated  by  gelatine,  by 
FCjClg  dark  green ;  yields,  by  di-y  distillation,  pyroca- 
techuic acid. 

By  oxidation  of  former. 

Precipitated  by  sesquisalts  of  iron  green,  by  tartar  emetic, 
starch,  gelatine,  and  albumen ;  soluble  in  diluted  acids, 
alcohol,  ether,  and  water. 

In  red  cinchona;  product  of  oxidation  of  the  former; 
various  ingredients  of  bark  have  received  this  name ; 
that  of  H.  Hasiwetz  is  of  a  chocolate  or  black  color, 
soluble  in  alcohol,  ether,  and  alkalies. 

In  fustic.  Moras  tinctoria ;  yellow  prisms  fusible  at  400° ; 
precipitated  by  gelatine;  by  tersulphate  of  iron  green- 
ish-black ;  by  sugar  of  lead  yellow,  and  partly  by  tartar 
emetic ;  with  BO3  a  gelatinous  mass ;  solution  in  alka- 
lies turns  dark  brown. 

Brick-red  floccules,  with  alkalies  carmine-red  solution, 
with  alum,  baryta,  and  tin,  dark-red  lakes ;  probably 
identical  with  carmic  acid. 

In  fustic;  white,  crystalline,  with  alkalies  yellow,  with 
FcjClj  garnet-red ;  olive-green  precipitate  with  salts  of 
FeO. 

In  quercitron  bark;  green  with  salts  of  FCjO,;  quercitric 
acid  is  probably  nearly  allied  to  it. 

In  Galium  verum  and  aparinc  ;  precipitates  Fe^Clj  dark- 
green  ;  sugar  of  lead  chrome  yellow;  by  alkalies  brown. 

In  Aeperula  odorata;  readily  soluble  in  water  and  alcohol, 
little  in  ether;  colors  Fe^Clj  dark-green;  not  precipi- 
tated by  albumen,  gelatine,  or  tartar  emetic. 

In  Ciilluna  vulgaris;  precipitates  FCjCIg  green,  salts  of 
PbO  yellow,  SnClj  yelk-yellow  ;  heated  with  acids  yields 
calluxanthin.  .  . 

In  the  leaves  of  Rhododendron  ferrugineum;  nmber  yel- 
low ;  precipitates  salts  of  PbU  chrome  yellow ;  witn 
acids  rhodoxanthin.  , 

In  Ledum  palustre;  reddish  ;  readily  soluble  in  wnternna 
alcohol;  colors  FCjClg  green;  with  acids  ifirf«oH(/iiH. 
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Rubichlorio,  Cj^HigOg. 


Cephnglic,  Ipectiouanhio, 
0,11803+ H,0. 

Pinit.innic,  C^IIgO^. 


Oxypinitannic,  Ci^Hj^Og. 


Pinicortacnic,  CjgHjgOn- 

Cortepinitannic,  CjgH^O,. 
Cissotannic,  CjgHijOg. 

Xanthotannic,  Cj^H,gOj. 


lu  Rubia  tinctorum  and  nsperula  odorata  ;  colorless  ;  solu- 
ble in  alcohol  and  wiiter,  insoluble  in  ether;  by  liCl 
yields  Chlorrubine,  Ci^H^Oj,  a  dark-green  powder;  solu- 
ble in  alkalies,  blood-red. 

Very  bitter;  reddish-brown;  soluble  in  water,  alcohol,  and 
ether;  colors  Fe.^Clj  green,  on  addition  of  NII3  violet  or 
black  ;  precipitates  salts  of  PbO  white. 

In  the  leaves  of  Pinus  silvestris  and  Thuja  occidentalis ; 
yellow ;  soluble  in  water,  alcohol,  and  ether ;  no  pre- 
cipitate with  gelatine  or  tartar  emetic;  colors  Fe^Glj 
red-brown  ;  precipitates  PbO  yellow. 

With  the  former ;  brownish  ;  very  soluble  in  alcohol  and 
water;  colors  Fe^Olg  intensely  green ;  precipitates  PbO 
and  BaO  yellow;  not  gelatine  or  tartar  emetic. 

In  the  bark  of  Pinus  silvestris ;  reddish-brown  ;  colors 
FcjClg  dark-green. 

With  the  former  ;  red  ;  colors  Fe^Clg  intensely  green. 

The  red  coloring  matter  of  autumnal  leaves  ;  vei-y  weak 
acid. 

The  yellow  coloring  matter  of  autumnal  leaves  •  weak 
acid,  not  precipitated  by  gelatine. 


Aciclum  Tannicum.    Tan  =  C^Hj^O^.    {Gallotannic  Acid.) 

The  new  officinal  process  of  the  Pharmacopoeia  directs  the  mace- 
ration of  powdered  nutgall,  previously  exposed  to  a  damp  atmo- 
sphere for  twenty-four  hours,  in  ether,  previously  washed  with 
water,  sufficient  to  form  a  soft  paste.  This  is  to  be  set  aside,  closely 
covered,  for  six  hours,  then  enveloped  in  a  close  canvas  cloth,  ex- 
pressed powerfully  between  tinned  plates  to  obtain  the  liquid  por- 
tion. The  remaining  mass  is  to  be  again  reduced  to  powder  and 
mixed  with  sufficient  ether,  shaken  with  one-sixteenth  its  bulk  of 
water  to  form  again  a  soft  paste,  then  expressed  as  before.  The 
liquids  being  mixed  are  to  be  spontaneously  evaporated  to  a  syrup}'' 
consistence,  then  spread  on  glass  or  tinned  plates  and  dried  in  a 
drying  closet. 

Gallotannic  acid  is  also  conveniently  prepared  by  the  former  pro- 
cess, which  consists  of  treating  powdered  galls  in  a  narrow  covered 
displacer,  with  washed  ether.  The  ethereal  tincture  which  passes 
separates,  upon  standing,  into  two  layers;  the  lower  one  is  aqueous, 
thick,  and  of  a  light  butf  or  straw  color;  it  contains  the  tannic  acid, 
which,  by  the  action  of  the  small  portion  of  water  in  the  washed 
ether,  has  been  dissolved  out  from  the  galls.  The  upper  layer  or 
stratum  of  liquor  is  limpid  and  specifically  much  lighter  than  the 
other;  it  has  a  greenish  color,  and  contains  very  little  tannin,  but 
a  small  amount  of  coloring  matter  from  the  galls.  To  obtain  the 
dry  product,  the  light  layer  may  be  poured  off  and  purified  by  dis- 
tillation, and  combined  with  water  for  another  operation,  while  the 
thick  heavier  layer  is  evaporated  in  a  capsule  by  a  cai'efuUy  regu- 
lated heat  till  dry. 

If  a  white  and  very  porous  product  is  desired,  the  capsule  should 
be  inverted  towards  the  end  of  the  evaporation,  and  the  thick 
syrupy  liquid  exposed  to  radiated  heat.  It  is  swelled  up  and 
whitened  as  the  vapor  is  disengaged.  The  whole  of  the  liquid 
which  comes  through  may  be  evaporated  without  the  precaution  of 
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pouring  ofi'the  top  layer,  but  the  tanniu  then  has  a  greener  thio'e. 
In  large  manufacturing  establishments,  apparatus  is,  of  course,  con- 
structed for  saving  all  the  ether  for  future  use.  The  first  process, 
as  above,  though  perhaps  less  eligible  for  the  use  of  the  pharma- 
cist in  making  the  acid  on  a  small  scale,  corresponds  more  nearly 
with  that  in  common  use  by  manufacturing  chemists.  The  results 
are  nearly  the  same  by  both  processes,  the  yield  varying  from  30  to 
60  per  cent,  of  the  galls  employed 

Gallotannic  acid  is  a  yellowish-white  powder,  or  in  a  porous  pul- 
verulent condition;  has  a  strongly  astringent  taste;  is  entirely  dis- 
sipated when  thrown  on  red-hot  iron.  It  is  freely  soluble  in  water, 
alcohol,  glycerin,  in  ether,  in  the  fixed  and  volatile  oils.  Its 
aqueous  solution  reddens  litmus  and  produces  with  solution  of 
gelatin  a  white  flocculent  precipitate,  with  salts  of  sesquioxide  of 
iron  a  bluish-black  precipitate,  and  with  solutions  of  the  organic 
alkalies  white  precipitates,  very  soluble  in  acetic  acid. 

Mohr,  Sandrock,  and  others  assert  the  syrupy  liquid  (the  lower 
layer  as  above)  to  be  a  concentrated  solution  of  tannin  in  ether, 
which  is  not  miscible  with  ether,  except  by  the  intervention  of  a 
little  alcohol;  they  therefore  reject  the  employment  of  aqueous 
ether,  which  has  a  tendency  to  swell  up  the  powdered  galls,  and 
retard  percolation,  and  recommend  a  mixture  of  90  per  cent,  alco- 
hol and  ether  (one  to  twenty  parts,  Guibourt). 

The  concentrated  ethereal  solution  containing  46.5  to  56.2  per 
cent,  of  tannic  acid  (Mohr),  and  being  insoluble  in  ethei-,  it  was 
suggested  in  the  second  edition,  might  be  a  tannic  ether;  13  equiva- 
lents of  ether  =  481  to  1  equivalent  of  tannin  =  618,  require  exactly 
56.2  per  cent,  of  the  latter  and  43.8  per  cent,  of  the  former.  Prof. 
J.  M.  Maisch  was  the  first  to  observe  this,  and  Prof.  Bolley  has 
since  published  a  similar  observation ;  other  chemists  still  adhere  to 
the  older  view  of  the  solubilitv  of  tannin  in  ether.  (See  Amer. 
Journ.  Fharm.,  1861,  207,  219,  337,  and  Proc.  Amer.  Ph.  Assoc.^ 
1862, 158.) 

Acidum  Gallicum.  Gk=  S110,GjR fi,.  {Gnllic  Acid.) 
Gallic  acid  is  made  by  subjecting  a  portion  of  powdered  galls 
to  long-continued  action  of  air  and  moisture  in  a  warm  place. 
This  niay  be  accomplished  in  an  evaporating  capsule  loosely  covered 
with  paper.  The  powder  is  first  made  into  a  thin  paste  with  water, 
and  watei'  repeatedly  added  to  this  to  prevent  its  drying,  until  after 
the  lapse  of  thirty  days  (f/".  *S'.  P.),  when  the  whole  of  the  tannic  has 
passed  spontaneously  into  gallic  acid.  In  extractii\^  this  from  the 
moist  mass,  advantage  is  taken  of  the  solubility  of  gallic  acid  m 
hot  water,  and  its  ready  precipitation  on  cooling;  all  that  is  neces- 
sary is  to  press  out  from  the  pasty  mass  its  water,  and,  rejecting 
this,  to  digest  the  remaining  paste  in  hot  water,  and  filter  the  solu- 
tion while  hot  through  animal  charcoal  to  decolorize  it,  and  a  nearly 
white  crystalline  powder  of  gallic  acid  is  obtained.  A  water-batli 
funnel,  Fig.  142,  is  used  for  filtering  the  solution  while  hot.  _  Uire 
must  be  taken  in  these  processes  not  to  employ  vessels  of  tinnea 
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iron,  which,  by  the  exposure  of  a  small  surface  of  iron,  may  blacken 
the  whole  product.  The  amount  of  gallic  acid  obtained  from  galls 
is  about  20  per  cent. 

The  ferment  inducing  the  change  of  tannic  into  gallic  acid  is 
identical  with  pectase;  emulsin,  yeast,  albumen,  and  legumin  are 
without  action,  on  the  contrary  they  retard  the  influence  of  ])ectase. 
Tannin,  according  to  Strecker,  is  decomposed  into  3  equivalents  of 
gallic  acid  and  one  of  grape  sugar;  C2,Ii220jj  +  41120  =  3H3CJI,Oj 

CgHijOa;  but  Knop  ohtained  Irom  gallotannin  94  per  cent,  gallic 
acid,  and  Kawalier  regards  it  as  a  mixture  of  two  compounds,  one 
of  which  yields  gallic,  and  the  other,  present  only  in  small  propor- 
tion, yields  ellagic  acid. 

The  same  decomposition  of  tannic  acid  is  induced  by  the  influ- 
ence of  diluted  sulphuric  acid,  and  the  process  for  obtaining  gallic 
acid  can  be  materially  shortened  if,  instead  of  exposure  to  the  at- 
mosphere, galls  or  tannin  are  treated  with  dilute  sulphuric  acid  at 
the  boiling  point.  Otherwise  the  process  remains  the  same  as  above 
given. 

Gallic  acid  is  soluble  in  cold  water  in  about  the  proportion  of  4 
grains  to  the  ounce.  Its  salts  with  the  alkalies  and  alkaline  eartbs 
are  crystallizable;  at  a  boiling  temperature,  sesquisalts  of  iron  are 
decomposed  by  being  reduced  to  protosalts,  carbonic  acid  being 
given  off  at  the  same  time. 

In  common  with  tannin,  it  is  usually  given  in  pills,  and  used 
externally  in  ointments  or  solution.  It  is  likewise  used  in  hair 
dyes,  an  ammoniacal  solution  of  nitrate  of  silver  being  afterwards 
employed  to  produce  the  colox-. 

Pyrogallic  tI^W.—C JI,03  =  gallic  acid  C.H.O.^CO^.— The  best 
and  cheapest  method  for  preparing  it  is  from  the  dry  aqueous  ex- 
tract of  galls  in  an  apparatus  suited  to  subliming  benzoic  acid, 
heated  in  a  bath  of  sand  or  cbloride  of  zinc,  to  400°  F.,  and  to- 
wards the  end  of  the  process  a  little  higher.  100  parts  of  dry 
extract  yield  about  5  parts  perfectly  pure  jiyrogallic  acid,  and  the 
same  amount  of  impure,  to  be  purified  by  another  sublimation. 
By  dry  distillation  of  Chinese  galls  in  small  retorts,  Liebig  obtained 
a  liquid,  yielding,  on  evaporation,  15  per  cent,  brown  crystallized 
pyrogallic  acid. 

White  laminse  or  needles  of  a  pearly  lustre,  soluble  in  2J  parts 
water  at  55°  F.,  less  in  alcohol  and  ether;  the  solutions  do  not  aflect 
litmus  paper;  its  taste  is  very  bitter;  fusible  at  240°  F.,  boiling  at 
about  400°,  at  480°  it  is  blackened  and  converted  into  metagallic 
acid.  Solution  of  pyrogallic  acid,  if  dropped  into  milk  of  lime, 
produces  a  characteristic  red  coloration,  changing  to  brown.  Pro- 
tosulphate  of  iron  produces  a  bluish-black  color,  a  trace  of  sesqui- 
salt  changes  it  to  a  dark  green.  Sesquisalts  of  iron  color  a  solution 
of  the  acid  red;  hydratea  sesquioxide  of  iron  and  a  pyrogallate 
give  a  dark  blue  liquid  and  precipitate. 

It  is  much  employed  in  photography  on  account  of  its  great 
sensitiveness  to  light  in  combination  with  silver,  and  for  dyeing 
the  hair  brown  and  black.  The  salts  are  more  soluble  than  the 
gallates. 
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Seventh  Group. — Acids  op  Animal  Origin. 

Two  acids  have  been  described  in  the  second  group,  which  for  a 
long  time  were  supposed  to  be  exclusively  of  animal  origin,  though 
likewise  formed  by  the  decomposition  of  certain  organic  com- 
pounds of  vegetable  products ;  modern  chemistry,  however,  has 
established  the  fact  that  formic  and  lactic  acids  are  both  produced 
during  the  natural  healthful  life  of  some  vegetable  organisms,  and 
that  the  nettles,  for  instance,  owe  their  powerful  irritant  effect  to 
the  same  acid  that  nature  has  provided  for  the  defence  of  ants, 
wasps,  and  bees. 

Vegetable  acids,  to  the  exclusion  of  but  a  few  compounds  which 
from  their  chemical  behavior  may  be  classed  with  the  acids,  are 
destitute  of  nitrogen ;  the  acids  arranged  in  this  group  all  contain 
nitrogen,  one  also  sulphur,  and  are  produced  by  the  functions  of 
some  of  the  most  important  organs  of  the  animal  economy ;  they 
comprise  the  acids  found  in  the  muscles,  occurring  in  the  urine,  and 
being  the  active  constituents  of  bile.  IS^one  of  them  have  been 
used  in  medicine  in  a  free  state ;  the  impure  soda  salt  of  one  of  the 
biliary  acids,  however,  has  been  somewhat  employed  as  a  substitute 
for  inspissated  bile,  and  others  may  probably  be  found  useful  if 
attention  is  drawn  to  them. 


Inosinic  acid,  CiqHj^NjOji. 


Uric  or  LitMc  acid, 


Hippuric  acid,  CgTIgNOs 


Cholic  or  glycocholic  acid, 


Hyocholic  acid,  CjgH^o^^. 


Sulphocholio,  Taurocholic,  or 
clioleinic  acid. 


Syllabus  op  Animal  Acids. 

la  the  juice  of  the  meat  of  most  animals  and  ingredient 
of  culinary  and  dietetic  preparations  of  meat ;  strong 
acid,  agreeable  taste  of  broth,  decomposed  by  boiling: 
precipitated  by  alcohol  in  crystalline  flocculea  ;  insolu- 
ble in  ether. 

Free  and  combined  in  the  urine  of  birds,  reptiles,  some 
molluscs  and  insects;  in  the  urinary  sediment  and  cal- 
culi of  man  and  quadrupeds;  white  silky  scales  or 
needles;  soluble  in  14,000  parts  cold  and  1800  parts 
boiling  water,  insoluble  in  alcohol  and  ether.  Evapo- 
rated with  diluted  HNO3,  and  NH^  added,  forms  murex- 
ide.  Salts  mostly  insoluble  or  sparingly  soluble. 
In  the  urine  of  man  and  herbivorous  animals,  increased 
by  partaking  of  benzyle  (tolyle)  compounds.  Color- 
less prisms  or  needles ;  taste  bitterish  acid  ;  soluble 
in  alcohol,  in  400  parts  cold  water,  less  in  ether. 
Salts  mostly  soluble  in  boiling  alcohol  and  boiling 
water;  the  alkaline  salts  soluble  in  the  cold. 
As  soda  salt  in  the  bile  of  most  animals.  Thin  white 
needles;  taste  sweetish  and  bitter;  very  easily  soluble 
in  alcohol,  less  in  ether,  with  difficulty  iu  water  ;  salts 
soluble  in  alcohol. 
Combined  with  soda,  potassa,  and  ammonia  in  the  bile 
of  the  hog.  Colorless,  amorphous,  fuses  in  boiling 
water;  little  soluble  in  water,  readily  iu  alcohol,  in- 
soluble in  ether ;  alkaline  salts  soluble  in  alcohol  and 
water,  not  iu  ether,  separated  from  its  solutions  by 
NaCl. 

In  small  quantity  in  the  bile  of  the  ox  and  other  ani- 
mals. Resinous,  soluble  in  little  water,  turbid  by  more; 
solution  dissolves  fats,  fatty  aci.ls,  and  cholestenii. 
Alkiiline  salts,  soluble  in  alcohol  and  water,  crystallize 
in  contact  with  ether. 


ANIMAL  ACIDS. 
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Inosinic  Acid. — The  mother-liquor  of  the  preparation  of  creatine 
is  precipitated  by  alcohol,  the  crystals  in  hot  solution  are  decom- 
posed by  chloride  of  barium  ;  the  crystallizing  inosinate  of  baryta 
decomposed  by  sulphuric  acid,  and  the  concentrated  solution  of 
inosinic  acid  precipitated  by  alcohol. 

Uric  acid  is  readily  prepared  from  guano,  by  exhausting  it  first 
with  water,  then  treating  with  potassa,  precipitating  by  chloride 
of  calcium,  and  the  filtrate  by  muriatic  acid  ;  the  precipitated  acid 
is  to  be  purified. 

The  quantity  of  uric  acid  in  urine  is  determined  by  precipitating 
this  liquid  with  an  acid ;  if  no  albumen  is  present,  muriatic  acid 
will  answer,  otherwise  acetic,  or,  better,  phosphoric  acid  is  to  be 
used ;  the  liquid  retains  of  uric  acid  only  .009  per  cent,  of  its 
weight,  which  loss  is  usually  made  up  by  the  precipitation  of 
coloring  matter. 

Gregory's  process  for  obtaining  it  is  as  follows:  the  fresh  urine 
of  cows  or  horses  is  mixed  with  milk  of  lime  in  excess,  boiled, 
strained,  and  evaporated  to  \  its  original  measure ;  it  is  then 
supersaturated  with  muriatic  acid,  and  the  crystallized  acid  puri- 
fied by  again  combining  it  with  lime  and  decomposing  with  mu- 
riatic acid. 

The  urine  of  cows  contains  1.3,  of  horses  .38  per  cent,  of  hippuric 
acid ;  in  putrefied  urine  it  is  changed  to  benzoic  acid.  Boiled  with 
dilute  acids  or  alkalies,  it  splits  into  benzoic  acid,  C^HgOj,  and 
glycocoll,  C,H,NO,. 

Glycocoll,  glycin.,  or  amido-acetic  acid,  C^H^NOg,  is  formed  by  the 
action  of  sulphuric  acid  or  potassa  upon  gelatine,  and  is  found  in 
hippuric  aild  the  nitrogenated  biliary  acids.  It  occurs  in  colorless 
hard  crystals,  soluble  in  4.8  p.  cold  water  and  in  boiling  diluted 
alcohol,  has  a  faint  acid  reaction,  no  odor,  and  a  sweet  saccharine 
taste ;  heated  wnth  a  concentrated  alkali,  it  assumes  a  bright  fire- 
red  color  and  decomposes. 

Bile  is  separated  by  the  liver ;  it  is  a  liquid  containing  about  90 
per  cent,  water,  has  a  strongly  bitter  taste  and  a  yellowish  or 
brownish-green  color,  and  a  neutral  or  faint  alkaline  reaction.  Its 
consistence  is  due  to  mucus,  its  coloring  matters  produce  irides- 
cence with  nitric  acid  and  its  acids,  and  their  acid  derivatives  yield 
a  purple  coloration  with  sugar  and.  sulphuric  acid.  We  owe  most 
of  our  present  knowledge  of  the  constituents  of  bile  to  the  re- 
searches of  Prof  Strecker. 

The  biliary  acids  are  best  prepared  by  precipitating  fresh  bile 
with  acetate  of  lead,  washing  the  precipitate  with  hot  alcohol,  and 
decomposing  the  residue  by  sulphuretted  hydrogen;  cholic  acid  \6 
thus  obtained.  Taurocholic  acid  is  precipitated  by  subacetate  of 
lead  from  the  mother-liquor  filtered  from  the  above  precipitate  by 
sugar  of  lead.  Hyocholic  acid  is  with  less  trouble  obtained  by 
separating  its  soda  salt  with  table  salt,  purifying  by  alcohol,  and 
decomposing  by  sulphuric  acid. 

Imi)ure  cholate  of  soda,  bilin  of  Berzelius,  has  been  proposed  as 
a  substitute  for  ox-gall  in  doses  varying  from  5  to  15  grains  three 
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or  four  times  daily.  It  is  easily  prepared  by  evaporating  fresh  ox- 
gall to  one-half,  precipitating  slimy  and  coloring  matter  by  alcohol 
treating  the  filtrate  with  animal  charcoal,  evaporating  and  vvashino- 
with  ether.  ° 
The  acids  are  copulated  compounds,  and  split  on  treatment  with 
boiling  dilute  acids  or  alkalies  into  their  constituents  as  follows ;  

Cholic  acid.         C^i^^^O^  +  Hfi  =  Cholalic  acid  +  Glycocoll. 
Hyocholic  acid,    CjjH^oO^  -f  Il^O  =  Myocholalic  acid  -f  Glycocoll. 
Taurocholic  "     CjgH,.NSO,  +  H^O  =  Cholalic    "  -f  Taui  in. 

Taurin  or  bilasparagin,  C^H^l^SOj,  crystallizes  in  large  colorless 
prisms  of  a  cooling  taste;  soluble  in  16  p.  cold  water,  little  in 
alcohol ;  it  is  one  of  the  most  stable  compounds,  not  being  decom- 
posed by  concentrated  sulphuric  and  nitric  acids. 

When  the  biliary  acids  are  oxidized  by  nitric  acid,  one  of  the 
products  is  cholesterie  acid,  CgHj^Oj,  which  is  likewise  obtained  by 
the  same  process  from 

Cholesterin,  G^Ji^^H-fi,  which  is  met  with  frequently  in  the  body  of 
the  higher  animals  and  man,  in  bile,particularly  in  the  biliary  stones, 
in  the  nerves,  brain,  blood,  yelk,  pus,  and  other  morbid  excretions. 
It  forms  white  shining  scales,  is  iuodoi-ous  and  tasteless ;  insoluble 
in  water,  dilute  acids  and  alkalies,  but  soluble  in  alcohol,  ether, 
and  solutions  of  soap  and  the  biliary  acids.  To  detect  it  when 
present  in  small  proportions,  and  particularly  when  associated  with 
fats,  is  not  without  difficulty ;  in  the  latter  case  the  formation  of  a 
lead  soap  and  its  exhaustion  by  ether  or  boiling  alcohol  are  ad- 
visable. 

• 

Eighth  Group. — Acids  pertaining  to  Coloring  Matters. 

The  organic  coloring  matters  are  chemical  compounds,  the  char- 
acter of  which  is  not  clearly  ascertained,  except  in  a  few  instances. 
All  those  substances  which  in  their  dry  state  or  in  solution  are 
remarkable  for  decided  coloration,  may  be  called  coloring  principles; 
sanguinarina  and  hydrastia  have  been  thus  classified  ;  they  are, 
however,  alkaloids,  and  will  be  treated  of  in  their  proper  place.  Of 
the  coloring  matters  in  the  following  lists,  many  of  those  placed  in 
division  a  have  acid  properties  so  decided  as  to  expel  carbonic  acid; 
the  acid  properties  of  others  are  not  so  easily  recognized,  as  they 
frequently  dissolve  in  acids  and  alkalies  with  different  colors,  and 
in  such  solutions  are  readily  attected  by  atmospheric  oxygen,  par- 
ticularly at  high  temperatures.  But  as  far  as  the  latter  property  is 
concerned,  they  are  not  the  only  acids  changed  in  this  way;  the 
whole  group  of  tannins  and  their  derivatives  are  equally  unstable, 
and  probably  even  more  so,  than  many  coloring  acids. 

Most  of  those  which  follow  are  precipitated  by  acetate  or  sub- 
acetate  of  lead,  and  may  be  obtained  in  a  free  state  by  decomposing 
such  precipitates,  diffused  in  alcohol,  by  sulphuric  acid  or  sulpliu- 
retted  hydrogen.  Compounds  may  be  formed  with  alumina,  it 
their  mixture  with  a  solution  of  alum  is  precipitated  by  ammonia; 
such  colored  precipitates  are  called  lakes. 
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(a)  Acids  from  Phanerogamic  Plants. 


Carihatnic  acid,  Cj^HigO,, 
carthamin. 

Carthaxanthic  acid, 

Crocic  acid,  C^gH^Ojj, 
polychroile. 


Sottleric  acid,  ChHiqCj, 

rottlerin. 
Chrysophanic  acid,  CjoHgOg. 

Xanthorhamnic  acid, 


Rhamnoxanthic  acid, 
CijHijOg,  frangulin. 


Oentisic  acid,  CjjHjjOjj. 

Santalic  acid,  CjjHj^Oj, 

santalin, 
Ruberythric  acid,  CggH^yO.^g. 


Ozylizarie  acid,  C9H5O3  + 
HjO,  purpurin. 

Anchusic  acid,  CjjH^jOg. 

Brazilic   acid,  CggHj^Oj^, 

brazilin. 
Bixic  acid  (?). 

Carolic  (?),  Ci8H,,0, 
Carotin. 

Quercilric,  or  Rutinic  acid. 


Quercetin,  C„H,gOij. 

Lutcolic  acid,  C^oHnOj  (?) 

luteolin. 
Thujic  acid,  C^W^O,,, 

thujin. 


Mangostic  acid,  C^oHjjO 
Mangoslin. 


10' 


In  Carthanius  tinctorius  ;  amorphous;  carmine  red,  with 
a  green  metallic  lustre  ;  little  soluble  ia  water;  soluble 
in  alcoliol. 

Yellow  extract ;  soluble  in  water ;  brown  in  contact  with 
air. 

In  safFron^and  in  the  fruit  of  Gardenia  grandiflora  ;  bril- 
liantly red  ;  by  HN()3  green,  by  HjSO^  indigo-blue  (tests 
for  saffron);  soluble  in  water,  more  in  alkalies,  by  hot 
diluted  ncids  split  into  crocetin,  €2^1123015,  and  sugar. 

In  the  hairy  covering  of  the  fruit  of  Kottlera  tinctoria ; 
brilliant  yellow  crystals  ;  red  by  alkalies. 

In  senna,  rhubarb,  etc. ;  boracic  acid  does  not  turn  it 
brown,    (v'^ce  fl/«o  Rhamnin.) 

In  the  fruit  of  Rhamnus  tinctoria  ;  crystalline  ;  readily 
soluble  in  water  and  hot  alcohol;  insoluble  in  ether  ;  by 
boiling  with  dilute  acids  yields  rhamnetin,  CjjHiqOiq,  and. 
sugar.    (iSee  Quercitric  Acid.) 

In  the  root  and  bark  of  Rhamnus  frangula;  lemon-yellow 
crystalline  powder  ;  insoluble  in  water  and  ether  ;  solu- 
ble in  IGO  p.  hot  alcohol ;  in  HjSO^  with  a  ruby,  in  alka- 
lies with  a  purple  color. 

Loao  or  Chinese  green  is  the  AljOj  compound  of  Rhamnus 
chlorophorus  and  utilis. 

Sap  green  is  prepared  from  the  unripe  berries  of  Rhamnus 
cathartica. 

In  gentian  root.  Yellow  needles  ;  not  bitter ;  soluble  in. 
alcohol. 

In  red  saunders,  Santalum  rubrum  ;  microscopic  red 
crystals  ;  nearly  insoluble  in  water  ;  purple  by  alkalies. 

In  madder,  the  root  of  Rubia  tinctorum  ;  yellow  prisms  ; 
soluble  in  hot  water,  alcohol,  and  ether ;  with  AI2O3  a 
bright  red  lake  ;  is  a  glucoside  ;  yields  Alizarin,  lizaric 
acid,  CjoIIgOg.  Sublimed  in  orange-colored  prisms ; 
from  solutions,  in  brownish-yellow  prisms  with  4H2O  ; 
with  alkalies  purple,  with  lime  and  baryta  blue. 

From  madder  by  fermentation;  red  or  orange  needles; 
with  alkalies  cherry-red,  with  lime  and  bai-yta  purple 
precipitates. 

In  anchusa,  alkanet  root.  Deep  red  ;  insoluble  in  water ; 
the  salts  purple  or  blue,  bleached  by  light. 

In  Brazil  wood.  Yellowish-red  prisms  ;  soluble  in  alcohol, 
ether,  and  water  ;  by  alkalies  purple. 

In  annatto  from  Bi.xa  orellana ;  red,  resinous  ;  soluble 
reddish-yellow  in  alkalies  ;  indigo-blue  in  HjSO^. 

Copper-red,  microscopic  crystals ;  no  odor  or  taste  ;  in- 
soluble in  water  and  ether,  slightly  in  alcohol;  soluble 
in  fixed  and  essential  oils ;  blue  by  H2S0.j  and  SO3. 

In  quercitron  bark,  Ruta  graveolens,  Capparis,  iEsculus, 
Fagopyrum,  and  Huniulus;  crystalline,  chrome-yellow, 
bitterish;  soluble  in  alcohol  and  alkalies,  less  in  water, 
little  in  ether;  ils  found  in  the  different  plants,  it  is 
quercetin  with  various  proportions  of  the  carbohydrate, 

Crystalline,  yellow  ;  by  FcjCl.,  green ;  probably  identical 
with  rhamnetin  and  the  following. 

In  French  weld  from  Reseda  luieola.  Yellow  needles  by 
sublimation  ;  nearly  insoluble  in  water. 

In  Thuja  occidentalis  ;  lemon-yellow,  astringent;  soluble 
in  hot  water  and  alcohol;  green  by  Fe2Cl3;  it  splits 
into  glucose  and  Ihvjetin,  C^^W^fi^f^;  its  alcoholic  solu- 
tion by  Fe2Cl3  inky,  by  alkalies  green. 

In  the  rind  of  Garcinia  Mangostana.  golden-yellow  scales; 
tasteless  ;  insoluble  in  water,  soluble  in  alcohol,  other, 
and  alkalies;  by  HNO,  oxalic  acid. 
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Gambogic  acid,  C^l^„^0^. 

Pipizaic  add,  G^^qO^. 

Scoparic  acid,  CjiH^jOju, 
scoparin. 

Ilixanthic  acid,  CjyHjjOj^. 


Hcematozylic  acid,  CigHj^Og, 
hoRmatozylin. 


Gurcumie  acid  (?),  curcumin. 


In  gamboge,  amorpbous,  yellow;  soluble  red  in  NH,,  and 
yellow  in  alcohol  ;  precipitated  by  concentrated  solu- 
tions of  alkaline  salts,  but  the  precipitate  soluble  in 
pure  water. 

In  pipizateo  root,  a  Mexican  cathartic ;  readily  soluble  in 
absolute  alcohol  and  ether;  its  alkaline  salts  purple  and 
easily  soluble  in  alcohol,  ether,  and  water. 
In  Spartium  scoparium ;  light  yellow  crystals;  tasteless, 
inodorous;  soluble  in  alcohol;  easily  in  alkalies  and 
concentrated  acids;  by  CaCl  dark-green;  precipitates 
by  PbO  salts. 

In  the  leaves  of  Ilex  aquifolium  ;  straw-yellow  needles; 
soluble  in  hot  water  and  alcohol,  insoluble  in  ether; 
with  PbO  yellow  lakes. 
In  logwood,  from  Hsematoxylon  Campechianum.  Yellow 
prisms;  taste  of  liquorice;  little  soluble  in  water;  by 
moisture  and  alkalies  converted  into  Ilcematein,  CgjHjgOjj; 
dark-green,  metallic  lustre ;  with  bases  red,  violet,  or 
blue. 

In  turmeric.  Curcuma  longa;  yellow  crystals;  slightly 
soluble  in  water;  soluble  in  alcohol  and  ether,  very 
soluble  in  benzol;  does  not  sublime  ;  begins  to  melt  at 
1650  C.  ;  solutions  are  very  fluorescent;  brown  with 
alkalies. 

(b)  Acids  from  Cryptogamic  Plants. 

The  natural  cliromogenic  acids  form  various  species  of  the  genera 
Lichen,  Variolaria,  Lecanora,  Rosella,  Gyrophora,  etc.,  are  copu- 
lated compounds,  colorless,  or  but  slightly  colored,  and  yield  by 
boiling  with  water,  alcohol,  or  alkalies,  orsellic  acid,  CgHgO^  and 
another  acid  or  neutral  compound  which  is  usually  likewise  copu- 
lated. The  former  is,  by  continuing  the  process,  converted  into 
orcine,  C^HgO^,  which  by  ammonia,  moisture,  and  oxygen  yields  the 
coloring  matter  orceine,  C^C^IS'.Og  (orceic  acid),  which,  with  ammonia, 
furnishes  a  deep  red,  with  alkalies  a  violet  or  purple  solution;  this 
is  the  coloring  principle  of  cudbear  and  archil. 

Erythric  acid,  CjolI^jOig-       From  Roccella  tinctoria  ;  yields 


,0,0,  which  again  yields  CigllgOg, 


Alphaorsellic  acid,  C, 
Betaorsellic  acid,  C 
Evernic  acid,  Cj^H 
Gyrophoric  acid,  CgjHigOjj. 


and  erythrin, 
besides  Erythro- 

raannite. 
From  a  variety  of  the  same. 
From  another  variety. 
From  Evernia  prunastri. 

From  Gyrophora  pustulata;  intermediate  product  unknown. 

Litmus  is  obtained  from  Lecanora  tartarica  and  some  other 
lichens  by  a  diflerent  process ;  its  coloring  principles  are  probably 
derivatives  of  orcine,  or,  as  Kane  believes,  of  roccellin.  The  follow- 
ing have  been  distinguished ;  all  are  amorphous  and  little  soluble 
in\vater,  and  yield  lakes  of  blue  or  purple  color ;  the  formulas  are 
those  of  Kane. 

Azolitmin,  Cgll^.'SO,;  deep  brown-red,  soluble  in  alkalies  with 
blue  color. 

Spaniolitmin,  light  red,  insoluble  in  alcohol  and  ether,  soluble  in 
alkalies  blue. 

Enjthrolitmin,  CJ-I,,Oa,  light  red,  easily  soluble  in  alcohol,  not  ni 
ether.    The  hot  solution  deposits  it  in  soft  deep-red  granules. 

Enjthrolein,  C.JI.p^,  semiliquid ;  easily  soluble  in  alcohol  and 
ether  with  dark-red  color,  in  ammonia  purple. 
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(c)  Azotized  Vegetable  Coloring  Matters.  . 

There  are  but  two  of  this  division,  which  have  not  the  least  rela- 
tion to  each  other ;  moreover,  one  is  a  complex  body  never  obtained 
j  in  a  state  of  purity. 

Incligogen,  CtllgNt).      In  the  juice  of  various  plants  yielding  indigo. 
Cblorophyh,  Cgll^NO^.    The  green  coloring  matter  of  leaves  and  herbs. 

Indigogen,  or  Indigo  white,  is  contained  in  the  juice  of  plants 
yielding  indigo  in  a  state  of  combination  with  alkalies;  owing  to 
its  pr'oneness  to  oxidation,  it  is  difficult  to  be  obtained  in  a  state 
of  purity.  During  the  process  of  fermentation  of  the  leaves,  it 
is  oxidized  and  converted  into  indigo  blue,  other  matters  being 
separated  at  the  same  time,  the  whole  constituting  commercial 
indigo. 

The  coloring  principle  upon  which  the  value  of  indigo  depends 
has  been  named 

Indigotin,  CglljNO  ;  amorphous,  subliming  in'  hexagonal  prisms, 
deep  blue  with  a  tinge  of  purple,  tasteless  and  inodorous  ;  insoluble 
in  nearly  all  solvents;  yields  by  dry  distillation  anilina, NHajHCy, 
,  and  empyreumatic  oils. 

Indigo  has  been  used  in  epilepsy,  taken  internally;  a  portion  is 
found  in  urine  which  deposits  occasionally  a  blue  pigment,  uro- 
cyanin,  which  is  at  least  frequently  identical  with  incligotin.  The 
blue  coloring  matter  of  some  milk  appears  to  be  sometimes  the  same 
pigment,  and  may  then  be  derived  from  plants  containing  indigogen. 

If  indigo  is  exhausted  with  sulphuric  acid,  the  solution  treated 

•  with  concentrated  solution  of  acetate  of  potassium,  the  precipitate 
'  washed  with  the  same  solution  to  remove  KSO^,  and  finally  with 
i  alcohol  to  extract  KAc,  the  residue  is 

Indigosuljjhate,  Sulphocceridate  of  potassium,  or  indigocarmine  in  a 
I  pure  state.    Schnack  calls  the  indigo-white  indican,  0,^1133^0], ;  it 

•  splits  by  cold  acids  into  indigo-blue,  CJl^O,  and  indiglucin,  G^Ii^fi^. 
Through  various  influences  a  number  of  different  coloring  matters 
contained  in  the  commercial  indigo  and  other  compounds  are 

;  formed  ;  among  the  latter  are  carbonic,  formic,  acetic,  and  propionic 
E  acids. 

Chlorophyll  occurs  in  the  green  parts  of  plants  in  the  form  of 
:  globules  or  granules  composed  of  a  green  membrane  and  semi-liquid 
'  matter,  enveloping  a  starch  granule  (Bohm),  or  it  is  a  transparent 
colorless  membrane,  containing  a  green  liquid  with  some  minute 
I  granules.    It  is  always  accompanied  by  pi-otein  and  waxy  matters,. 
'  and  the  true  coloring  jirinciple  is  present  only  in  very  minute- 
quantity,  which  renders  its  separation  very  difficult.    Its  chemical, 
relations  are,  therefore,  still  soniewliat  uncertain. 

Treniy  supposes  it  to  consist  of  phyllozanthin  and  2>fw^^ocya7un 
'Which,  being  mixed  in  dittcrent  proportions,  furnish  the  different 
shades  of  green  in  leaves ;  the  latter  is  Avanting  in  the  yellow 
autnninul  foliage. 

The  yellow  {xanthophgll)  and  red  {erythro2->hyll)  coloring  matters 
'  of  the  leaves  in  autumn  are  products  of  decomposition  of  the  chlo- 
30 
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roph}'!! ;  Wittstein  and  Ferrein  suppose  both  to  be  weak  tannins. 
{See  Cisso  and  Xanthotannic  Acid.) 

Xanthein  and  cyanin  are  said  to  be  the  yellow  and  blue  principles 
furnishing  all  the  innumerable  shades  of  the  yellow,  blue,  green, 
and  red  colors,  which  we  admire  in  the  petals  of  flowers ;  they  are 
then  in  combination  with  one  another,  with  various  alkalies  and 
acids.  It  has,  however,  been  proved  that  the  flowers  of  Reseda 
luteola,  Capparis  spinosa,  and  Aesculus  hippocastanum  contain 
quercitrin,  and  Hlasiwetz  suggests  that  other  than  yellow  colors 
may  be  due  to  the  same  glucoside  or  some  derivative.  (See  Am. 
Jour.  Phar.,  1860,  222.) 


(d)  Ternary  Animal  Coloring  Matters. 

Carmic  acid,  Cj^IIj^Og.  In  cochineal,  and  probably  in  the  flowers  of  Monarda 

didyma,  and  identical  with  rufiinaric  acid,  as  by  dry 
distillation  oxyphenic  acid  is  obtained  ;  brownisb -purple, 
friable,  freely  soluble  in  water  and  alcohol,  sparingly  in 
ether. 

Enxanthic  or  Purreeic  acid,    In  purree,  an  East  Indian  pigment  from  the  urine  of 
riC2i[ii,H0^.  camels  after  they  have  eaten  the  fruits  of  Mangostami, 

mangifera  ;  yellow  siiining  prisms;  soluble  in  boiling 
water,  more  in  hot  alcohol  and  ether;  inodorous,  bitter 
sweetish  taste  ;  salts  yellow,  crystalline,  or  gelatinous. 


(e)  Azotized  Animal  Coloring  Matters. 

Hsematin  or  Hcematosin,  In  the  blood  of  all  vertebrate  animals;  brownish-red; 
C^^lI^jNgCgFe.  inodorous  and  tasteless;  insoluble  in  alcohol,  water, 

and  ether,  soluble  in  acidulated  alcohol,  alkalies,  and 
aqueous  solutions  of  the  salts  in  blond. 

Urerythrin  or  Urohcematin ?    The  coloring  matter  of  human  urine  ;  dark-red;  insoluble 

in  water,  acids,  and  many  salts;  soluble  in  alcohol, 
ether,  chloroform,  and  warm  fresh  urine. 

Bilifuscin,  CigHjoTSTgO^.  The  brown  coloring  matter  of  bile  and  biliary  concretions ; 

dark  brown  with  olive-green  tinge;  little  soluble  in 
water,  more  in  alcohol  and  alkalies. 

The  preparation  of  these  coloring  matters  is  connected  with 
many  difficulties,  and  we  have  even  no  proof  that  they  can  be  sepa- 
rated without  decomposition;  moreover  it  is  likely  that  as  soon  as 
they  are  separated  from  the  organism,  they  commence  to  undergo 
alterations  under  the  influence  of  air  and  light.  The  latter  two 
of  the  above  syllabus  are  believed  to  be  derivatives  from  the  color- 
ing matter  of  the  blood. 

^licematin  occurs  naturally  together  with  globuline  as  hfemato- 
globulin,  and  the  detection  of  blood  in  physiological  and  forensic 
analysis  is  based  partly  on  the  presence  of  the  latter,  partly  on  the 
separation  of  the  former,  or  one  of  its  modifications,  or  the  reco^^- 
nition  of  the  iron.  It  has  been  proposed  as  a  new  remedy  by  1  rot. 
Fabourn,  of  Lyons,  supposed  to  assist  the  formation  of  blood-cor- 
puscles, and  to  contain  10  per  cent,  of  iron.  Prepared  by  thicken- 
ino-  the  blood  with  an  inactive  salt,  subjecting  the  resulting_raa|nia 
to^-)ressure,  extracting  the  press-cake  with  alcohol  containing  -  oi 
3  per  cent  of  an  acid.  On  neutralizing  this  the  hfematosin  sepa- 
rates in  reddish  flocks,  which  are  to  be  washed  successively  Avita 
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water,  alcohol,  and  ether,  and  on  drying  may  be  taken  in  powder 
or  i)ill. 

llcemaloidine  occurs  in  stagnant  blood,  in  the  form  of  red  or 
yellowish-red  crystals  or  is  amorphous,  and  is  insoluble  in  water, 
alcohol,  ether,  alkalies,  and  acids. 

Hiviiiin  may  be  jireparcd  from  a  minute  quantity  of  old  or  fresh 
blood,  by  dissolving  it  in  glacial  acetic  acid,  boiling  it  for  a  moment, 
and  evaporating  a  few  drops  upon  glass.  It  forms  red  or  brown 
crystals,  and  is  insoluble  in  Avater,  alcohol,  ether,  and  chloroform, 
but  soluble  in  potassa.  The  formation  of  these  microscopic  crystals 
forms  now  one  of  the  principal  tests  for  recognizing  blood. 

Heller  recognizes  blood  in  urine  by  boiling  it,  when  the  coagu- 
lated albumen  will  contain  all  the  hsematin.  If  to  the  boilino; 
urine  some  potassa  is  added,  the  albumen  is  dissolved,  a  bottle- 
green  color  is  produced,  and  the  earthy  phosphates  settle  with  a 
brownish  or  blood-red  color,  showing  a  dichroism  in  green. 

Pathological  liquids  are  mixed  with  some  normal  urine,  and  blood 
spots  are  previously  dissolved  in  water,  in  alcohol  acidulated  with 
H^SO^,  or  in  a  solution  of  sulphate  of  sodium,  when  they  are  treated 
as  before. 

Blood,  if  corpuscles  cannot  be  recognized,  shows  its  presence  by 
the  odor  of  burning  feathers  when  heated  to  near  redness,  and  by 
the  production  of  Prussian  blue  when  heated  with  some  sodium, 
and  precipitating  the  solution  by  a  salt  of  Fe20;,  +  FeO.  (See  papers 
on  the  subject  in  Am.  Journ.  Fharm.,  1857^  30;  1861,  439;  1862, 
331;  and  Am.  Drugg.  Circular,  1860,  260.) 

The  brown  and  yellow  biliary  coloring  matters  are  recognized  in 
the  alcoholic  alkaline  solution,  which  turns  green  on  the  addition 
of  HCl,  and  blue  by  the  addition  guttatim  of  HlN'Oj.  The  most 
reliable  test  is  the  change  of  color  which  is  produced  by  IHSTOj  con- 
taining HXOg;  the  color  passes  then  through  green,  blue,  violet, 
red  into  yellow 


CHAPTER  VIII. 

ON  THE  ORGANIC  ALKALIES  OR  ALKALOIDS. 

The  whole  science  of  organic  chemistry  is  comparatively  new, 
the  discovery  of  the  existence  of  the  vegetable  alkalies,  the  most 
important  class  of  organic  ]irinciple8,  dating  back  only  to  1817, 
when  Scrturner,  a  German  apothecary,  announced  the  existence  of 
niorphia. 

The  study  of  all  classes  of  organic  bodies  has  since  progressed 
rapidly,  many  discoveries  have  teen  announced,  which  liave  been 
R'lbjccted  to  revision  and  been  superseded  by  others,  and  this  pro- 
'■<'ss  is  still  going  on;  all  that  the  pharmacologist  can  expect  to  do 
is  to  present  the  actual  state  of  knowledge  upon  the  several  sub- 
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jects  under  examination,  awaiting  the  progress  of  analytical  and 
synthetical  investigation  to  confirm  existing  views,  or  to  present 
others  more  in  accordance  with  the  requirements  of  exact  science. 

In  the  present  uncertain  state  of  chemical  knowledge  in  regard 
to  the  alkaloids,  we  shall  follow  the  classification  ilidicated  hy 
nature  in  her  morphological  developments,  and  arrange  the  natural 
alkaloids  as  the  other  classes  of  organic  chemical  principles  upon  a 
botanical  basis;  those  of  animal  origin  and  those  produced  by  arti- 
ficial processes  being  grouped  separately. 

The  alkaloids,  as  a  class,  are  the  most  powerful  of  organic  prin- 
ciples, displaying  their  effects  especially  on  the  nervous  system, 
which  they  so  forcibly  impress  as  to  constitute  many  of  them  viru- 
lent poisons;  a  few,  however,  seem  nearly  destitute  of  active  pro- 
perties. They  all  contain  nitrogen,  and,  by  destructive  distillation, 
or  by  heating  with  alkalies,  evolve  ammonia;  most  of  them  evince 
their  alkalinity  by  restoring  the  blue  color  to  reddened  litmus, 
and  though  not  always  crystalline  or  even  solid,  they  combine  with 
acids  to  form  definite  salts  which  are  crystalline;  they  also,  like 
the  alkalies  proper,  form  double  salts  with  bichloride  of  platinum. 

Most  of  the  alkaloids  are  sparingly  soluble  in  water,  but  dissolve 
freely  in  alcohol,  especially  with  heat;  some  dissolve  in  ether,  fixed 
and  essential  oils,  and  almost  all  in  benzine,  bisulphuret  of  carbon, 
amylic  alcohol,  and  chloi'oform,  which  may  be  used  for  their  ex- 
traction. They  are  nearly  all  precipitated  from  solution,  whether 
alone  or  combined  as  salts,  by  tannic  acid,  which  is  hence,  when 
taken  immediately,  one  of  the  best  chemical  antidotes  for  theui, 
with  the  exception  of  those  soluble  in  water;  they  are  mostly  pre- 
cipitated by  alkalies,  in  an  excess  of  which  many  are  redissolved. 

The  vegetable  alkalies  do  not  exist  free  in  plants,  but  are  gene- 
rally combined  with  peculiar  vegetable  acids.  Certain  natural 
families  of  plants  are  distinguished  by  containing  the  same  or 
similar  alkaloids  in  their  several  species,  while  in  other  instances 
the  same  plant  contains  two  or  more  different  alkaloids.  Opium 
contains  nine,  St.  Ignatius's  bean  and  nux  vomica  three,  sabadilla 
and  veratrum  three,  while  the  different  species  of  cinchona  are 
known  to  contain  at  least  four. 

It  is  believed  that  every  really  poisonous  plant  contains  an  alka- 
loid or  neutral  characteristic  principle.  It  is  remarkable  that  the 
development  of  the  active  principle  is  frequently  only  in  one  organ 
of  the  plant,  and  only  at  a  certain  pei-iod  of  its  growth. 

There  is  no  convenient  and  scientific  classification  of  the  organic 
alkalies,  and  their  composition  which  is  known,  at  least  empirically, 
affords  no  clue  to  their  properties  and  relations;  indeed,  their  sepa- 
ration from  some  of  the  class  of  peculiar  neutral  principles,  thoiigli 
sanctioned  by  a  well-known  chemical  distinction,  seems  forced  and 
unnatural  when  we  compare  their  physical  and  therapeutic  proper- 
ties, and  is  constantly  overlooked  by  writers.  _ 

Considering  the  recent  discovery  of  most  of  this  class,  it  niigiiT 
be  expected  that  a  uniform  system  of  nomenclature  would  obtain  in 
recrard  to  them.    This,  however,  is  only  measurably  the  case;  tnej^ 
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are  most  usuiilly  named  from  the  generic  title  of  the  phmts  from 
which  tirst  derived,  or  from  some  distinguishing  property;  but  by 
many  they  are  indiscriminately  terminated  by  in  or  ia.  This  prac- 
tice is  contrary  to  the  rule  adopted  by  common  consent  iu  this 
country,  appropriating  to  the  neutral  principles  the  former,  and  to 
the  organic  alicalies  the  latter,  termination.  Even  the  officinal 
alkaloids  are  constantly  misnamed  from  a  disregard  to  this  rule. 
Ill  converting  the  foreign  names  into  our  own  Latinized  form,  some 
discrepancies  arise,  as  aconitina  and  aconitia,  applied  to  the  same 
substance. 

The  symbols  used  in  some  works  to  designate  this  class  of  prin- 
ciples are  omitted  in  this  as  interfering  -with  the  convenience  of  its 
mechanical  execution.  Iu  these  symbols  the  first  letters  of  the  re- 
spective names  are  surmounted  by  a  -i-  sign,  to  designate  the 
organic  alkali,  as  in  the  case  of  acids  the  —  sign  is  employed.  A 
sufficient  advantage  does  not  seem  to  be  secured  by  the  use  of  this 
abbreviated  method  to  compensate  for  its  increased  complexity  and 
the  liability  to  mistakes  on  the  part  of  the  student. 

The  mode  of  preparation  of  the  organic  alkalies  varies  with  their 
habitudes,  and  particularly  according  to  their  solubility  and  that 
of  their  native  combinations.    When  the  native  salt  is  soluble  in 
water,  as  meconate  of  morphia,  and  the  organic  alkali  is  itself  in- 
soluble, there  is  no  difficulty  in  its  extraction,  the  simple  addition 
of  a  strong  alkali  to  the  infusion  of  the  vegetable  substance  neu- 
tralizes the  organic  acid  with  which  the  alkaloid  was  associated, 
and  it  is  thrown  down  iu  a  more  or  less  pure  form.    It  more  fre- 
quently happens  that  the  native  alkaloid  salt  is  not  so  freely  soluble 
iu  water,  and  then  a  diluted  acid  is  employed  for  its  extraction;  so 
that  its  salt  with  an  inorganic  acid  is  obtained,  and,  this  being  de- 
I  composed  by  an  alkali,  yields  the  pure  precipitated  alkaloid.    In  a 
large  number  of  cases,  however,  these  simple  methods  of  extraction 
;  are  quite  useless,  and  complex  processes  are  necessarily  resorted  to. 
■  Some  of  these  are  founded  upon  the  alkaloid  being  separated  from 
its  associated  principles  by  subacetate  of  lead.    Some  processes 
'  direct  ether,  benzine,  or  chloroform  as  the  solvent,  which  separates 
'  the  alkaloids  from  the  other  proximate  principles  present,  and  de- 
1  posits  them  u[)on  evaporation.    The  volatile  alkaloids  are,  of  course, 
1  prepared  by  a[)propriate  modifications  of  the  process  of  distillation. 

The  use  of  animal  charcoal  for  its  powerful  absorbent  properties, 
>  and  the  subsequent  extraction  of  the  alkaloid  by  appropriate 
solvents,  is  a  process  sometimes  resorted  to  with  success. 

It  is  not  intended  to  go  into  detail  on  these  processes  except  in  a 
few  cases,  as  many  of  the  alkaloids  are  seldom  called  for,  and  those 
in  use  are  prepared  almost  exclusively  on  a  large  scale  by  chemical 
manufacturers. 

Chemical  History. — The  study  of  the  native  organic  alkalies  has 
not  as  yet  revealed  their  actual  composition,  the  empirical  formulas 
'^nly  l)ei)ig  ascertained  by  our  present  means  of  analysis.  From 
fheir  behavior  to  tests  we  know  that  they  have  a  certain  relation 
to  ammonia,  and  it  is  by  the  study  of  the  artificial  alkaloids  that 
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we  are  able  to  form  an  idea  of  the  real  cliemical  nature  of  tlie 
whole  class. 

By  the  destructive  distillation  of  many  nitrogeuated  substances, 
coni[>ounds  are  obtained  containing  nitrogen,  and  having  the  be- 
havior of  alkaloids;  they  are  closely  allied  to  ammonia.  This  base, 
though  generally  classed  among  the  inorganic  compounds,  is,  in 
fact,  merely  tlie  last  stage  of  decomposition  of  organic  nitroo-enated 
bodies,  containing  only  two  elements,  nitrogen  and  hydrogen.  Like 
it,  the  compounds  referred  to  have  strong  alkaline  properties,  in 
some  instances  even  stronger  than  ammonia,  and,  as  already  stated, 
like  the  strong  inorganic  alkalies,  readily  form  crystallizable  double 
salts  with  bichloride  of  ])latinum. 

The  organic  alkalies,  chiefly  on  account  of  their  strong  affinity 
for  acids,  and  of  their  property  of  evolving  ammonia  when  heated 
with  caustic  potassa,  have  long  been  viewed  by  some  clieniists, 
especially  Berzelius,  as  compounds  of  ammonia  with  other  complex 
bodies;  since  the  discovery  of  the  artificial  alkaloids,  and  the  in- 
vestigations into  their  constitution,  this  view  has  been  somewhat 
modified  so  as  to  consider  them  as  ammonia,  in  the  composition  of 
wdiich  one  or  more  equivalents  of  hydrogen  have  been  substituted 
by  a  radical;  and  since  this  view  of  their  composition  has  a-ained 
ground,  the  number  of  the  artificial  alkaloids  has  been  largely  in- 
creased, and  the  pi'obability  has  been  shown  of  its  further  increasing 
to  a  surprising  extent. 

Among  the  inorganic  compounds,  even  some  metals  are  capable 
of  replacing  one  or  more  equivalents  of  hydrogen  in  ammonia  to 
form  bases,  as  in  the  well-known  instances  of  Cuprum  ammoniatum 
and  Hydrargyrum  ammoniatum  of  the  Pharmacopoeia ;  it  now  re- 
mains to  be  shown  how  the  elements  are  grouped  in  conqjounds  of 
this  nature,  and  which  of  the  atomic  elements  or  groups  may  be 
substituted  for  the  hydrogen  in  ammonia  to  form  alkaloids. 

Such  substituting  compounds  we  find  among  the  carbo-hydrogens, 
such  as  methyle  CII3,  ethyle  C2II5,  propyle  Cyi.,  butyle  C^llg,  amyle 
C.lljo,  capryle  CJI,^,  phenyle  (benzid)  0„Il5 ;  oxygenated  radicals 
like  benzoyle  CTI^O,  cumyle  C^qII^jO,  etc.;  the  elements  forming 
hydracids,  bromine,  iodine,  chlorine,  cyanogen;  nitric  peroxide  XO^, 
and  a  great  variety  of  other  elements  and  groups. 

The  newly-formed  compounds  have  an  alkaline  character  as  long 
as  they  correspond  in  conq)osition  with  ammonia.  As  a  general 
rule,  the  conq)Ounds  with  the  radicals  of  tlie  hydracids  have  a 
weaker  basic  character,  which  becomes  less  decided  as  the  nundjer 
of  equivalents  of  these  radicals  is  increased  in  the  alkaloid;  with 
three  equivalents  of  an  element  of  the  hydracid  group,  all  alkalinity 
is  lost;  such  C()nqx)unds,  however,  do  not  correspond  with  ammonia 
or  the  oxide  of  ammonium  in  conq)osition.  The  artificial  alka- 
loids, after  condnninii*  with  acids, correspond  closely  in  composition 
with  the  ammonia  salts. 


TESTS  FOR  THE  ALKALOIDS. 


471 


Series  of  Alkaloids  containing  Phenyle^  C^U^^  illustrating  the  foregoing. 


Pheny lamina  (anilina)   CcPI-N. 

Methylanilina   C^HyK. 

Ethylanilina   CgllnK. 

Diethylanilina   C,oIIj-]S^, 

Methyl-ethylanilina    /   C,JI,'.,N.* 

Chloranihna  .    ,   C,Ii,ClII,]^. 

Bichloranilina   C.H.CIJLK. 

Trichloranilina   CJI^CLII.N. 

Bromanilina  .    .    ,   C^jH^BrH .jST. 

lodinanilina   C\IIJII.Isr. 

Cyananilina  .   C,lIjCyll^-t 

Nitranihna   C,H,]SrO,Ii,^s^. 


But  it  is  not  only  the  hydrogen  of  ^II^  which  can  be  replaced 
by  elements  or  compounds ;  even  the  nitrogen  may  thus  be  substi- 
tuted by  elements,  the  chemical  compounds  of  which  show  a  close 
analogy  to  the  corresponding  compounds  of  E".  Phosphorus, 
arsenic,  and  antimony  form  with  311  hydrurets,  analogous  in  com- 
position to  i^Hj,  but  without  basic  character.  When  the  hydrogen 
is  replaced  by  any  of  the  alcohol  radicals  methyle,  ethyle,  etc.,  the 
compounds,  like  £{0^^^)^,  are  weak  bases,  and  combined  with  1  or 
20  have  a  stronger  basic  character ;  the  corresponding  nitrogen 
compounds  ^130  are  still  unknown.  Strong  basic  properties  are 
met  with  in  the  compounds  analogous  to  ^n^H^O,  in  which  411 
are  replaced  by  alcohol  radicals ;  the  oxide  of  stibmethylium, 
Sb(CH3)^0,  for  instance,  is  extremely  caustic,  decomposes  the  salts 
of  ammonia  and  metallic  oxides  like  potassa ;  its  salts  are  bitter, 
not  poisonous,  and  isomorphous  with  the  potassium  salts. 

The  chemical  behavior  of  all  the  organic  bases  is  closely  allied 
to  ammonia ;  if  we  omit  tannic  acid^  which  is  not  precipitated  by 
I^H3,  but  yields  precipitates  insoluble  in  water,  not  only  with  the 
vegetable  alkalies  but  also  with  most  neutral  principles  {^see  Chap- 
ter IX.),  there  are  particularly  five  reactions  characteristic  of  this 
class : — - 

1.  The  residue  of  the  treatment  of  uric  acid  with  nitric  acid  is 
of  a  reddish  color,  and  dissolves  in  ammonia  with  a  beautiful 
purple,  forliiing  murexid.  Precisely  similar  is  the  behavior  of 
the  organic  alkaloids,  though,  from  their  different  composition,  this 
color  is  somewhat  altered  ;  nicotia  produces  the  purest  purple, 
anilina  a  more  violet  color  (Schwarzenberg). 

2.  Their  behavior  to  Sonnenschein's  test  is  alike.  "Whether  free 
or  combined  with  an  acid,  all  alkaloids  of  the  combination  of  am- 
monia are  precipitated  by  phospho-molgbdic  acid  with  various  shades 
of  yellow,  some  pulverulent,  some  fiocculent,  some  voluminous. 
The  following  exhibits  his  results  : — ■ 

The  precipitate  is  : — 

Light  yellow  and  fiocculent  with  morphia,  veratria,  jervia,  aconitia, 
emetia,  atropia,  daturia,  ethylamina,  diethylamina,  triethylamina,  me- 
thylamina,  dimethylamina,  trimethylamina,  and  anilina. 

*  Similar  combinations  are  formed  with  amyle,  butyle,  and  other  carbo-hydrogens. 
t  Chlorine,  bromine,  iodine,  etc.,  in  the  proportion  of  two  atoms,  are  less  basic, 
and  where  three  atoms  enter  into  the  compound,  it  ceases  to  liave  basic  properties. 
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Light  yellow  and  vohiminous  with  caffeina,  theobromina,  coiiia,  nicotia. 

"       "      "   pulverulent  with  inercuraimna. 
Yellowish-white  a«(Z  flocculent  witli  quinia  and  cinclionia. 

"  "     "    voluminous  witli  stryclinia. 

JBrownish-yellow  and  flocculent  with  iiarcotina  and  pixjeriaa. 

"  "      "    voluminous  with  codeia. 

Ochre-yellow  and  flocculent  with  brucia. 
Dirty-yellow  and  flocculent  with  berberina. 
Orange-yellow  and  floccidcnt  with  colchicia. 
Sulphur-yellow  and  flocndent  with  sinamina. 
Lemon-yellow  and  flocculent  with  quinohna. 

"        "      "    pulverulent  with  solauia. 

3.  Another  very  important  test  for  the  discovery  of  the  alkaloids 
is  Sclieibler's  phosplio-timg state  of  sodium. 

The  reagent  is  prepared  by  adding  phosphoric  acid  to  tungstate 
of  sodium,  and  has  been,  as  far  as  experiments  performed  on  dogs  are 
reliable,  recommended  as  an  antidote  to  poisonous  alkaloids,  with 
which  an  insoluble  compound  is  formed,  that  cannot  be  assimilated. 

These  precipitates  are  all  insoluble  or  nearly  so  in  water,  alcohol, 
ether,  and  in  diluted  mineral  acids,  with  the  exception  of  phos- 
j)horic.  Concentrated  nitric,  acetic,  tartaric,  citric,  and  oxalic  acids 
dissolve  them  on  boilino-  seDaratina;  them  arain  oncoolino;;  citric 
acid,  however,  easily  reduces  the  phospho-molybdic  acid.  Caustic 
alkalies,  their  carbonates,  borates,  phosphates,  tai'trates,  and  ace- 
tates, dissolve  the  precipitates,  some  separating  again  the  organic 
alkali.  The  oxides  of  the  earthy  metals,  silver  and  lead,  and  their 
carbonates  gradually  decompose  them,  liberating  the  base.  .00007 
gramme  of  strychnia  in  one  cubic  centimetre  of  solution  is  very 
plainly  precipitated.  A  solution  containing  only  ^^tjV^c  pai't  of 
strychnia  is  rendered  opalescent. 

Asparagin,  sinapolin,  urea,  hydrocyanic,  hippuric,  uric,  and  simi- 
lar acids,  and  nitrogenous  bodies,  digitalin,  meconin,  and  similar 
organic  neutral  principles  are  not  precipitated. 

4.  Similar  in  its  behavior  to  the  alkaloids  is  Schultze's  test 
liquid,  which  is  prepared  by  adding  pentachloride  of  antimony  to 
phosplioric  acid;  the  precipitates  are  usually  white  and  flocculent 
and  insoluble  in  diluted  acids. 

5.  The  fifth  general  test  for  alkaloids  is  that  of  Prof.  F._F. 
Mayer,  who  uses  iodo-hydrar gyrate  of  jjotassium,  or  rather  a  solution 
of  corrosive  sublimate  in  iodide  of  potassium.  It  precipitates  am- 
monia only  in  the  presence  of  free  alkali,  but  the  vegetable  alka- 
lies are  precipitated  from  neutral  alkaline  and  acid  solutions,  and 
the  precipitates  are  soluble  in  alcohol.  In  recommending  this  test 
for  the  quantitative  determination  of  alkaloids  in  pharmaceutical 
preparations.  Prof.  Mayer  observes  that  aconitia  and  berberina 
require,  for  complete  precipitation,  1  equivalent ;  atropia,  strychnin, 
brucia,  narcotina,  and  veratria,  2;  morphia  and  conia  3;  "jcotia  4; 
and  the  cinchona  alkaloids  6  equivalents  of  mercury.  (See  rroc. 
Am.erican  Phmm.  Association,  1862,  238.) 

For  chemico-legal  analyses  Sonnenschein  proposes  the  followin 
easy  way  of  detecting  the  alkaloids.    The  substances  are  treutea 
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with  water  strongly  acidulated  with  muriatic  acid  several  times 
until  exhausted,  evaporated  at  about  90°  F.,  to  a  thin  syrupy  con- 
sistence, diluted  with  water,  after  standing,  filtered  ;  precipitated 
by  phosplio-molybdic  acid  in  excess,  the  precipitate  washed  with 
water  on  a  filter,  acidulated  with  nitric  and  phospho-molybdic 
acid,  mixed  with  hydrate  of  baryta  to  alkaline  reaction,  and  heated 
in  a  flask  with  a  tube  attached  to  collect  ammonia  and  other  vol- 
atile bases  in  muriatic  acid.    The  residue  is  treated  with  carbonic 
acid,  evaporated,  exhausted  with  alcohol  and  evaporated  ;  if  neces- 
sary, rccrystallized  to  purify  the  bases. 
The  phospho-molybdic  acid  is  prepared  by  precipitating  molybdate 
<  of  anmionia  with  phosphate  of  sodium,  the  3-ellow  precipitate  is 
well  washed  with  water,  suspended  in  water,  and  dissolved  by 
I  carbonate  of  sodium,  evaporated  and  heated  to  expel  ammonia; 
if  reduction  should  take  place,  it  is  moistened  with  H]Sr03,  and 
again  heated  to  redness  ;  the  mass  is  then  dissolved  in  warm  water 
and  mixed  with  HNO3  to  strong  acid  reaction,  and  diluted  to  ten 
times  the  weight  of  the  dry  salt ;  after  filtering  it  has  a  goldeu 
yellow  color;  it  must  be  preserved  against  ammoniacal  vapors. 

Besides  the  method  by  phospho-molybdic  acid  as  above,  the  fol- 
lowing older  method  of  testing  for  the  alkaloids,  first  proposed  by 
Stas,  has  been  more  frequently  tried  and  found  successful. 

The  substance  is  mixed  with  twice  its  weight  of  pure  strong 
alcohol  and  a  little  tartaric  or  oxalic  acid,  and  heated  to  160°  to 
165°  F.,  after  cooling,  filtered,  washed  with  strong  alcohol,  and  the 
liquors  evaporated  below  95°  over  sulphuric  acid  or  in  a  current  of 
air;  the  renJaining  aqueous  liquid  is  passed  through  a  wetted  filter 
'  to  separate  fats,  and  again  evaporated  to  near  dryness;  the  product 
is  exhausted  with  cold  95°  per  cent,  alcohol,  evaporated,  dissolved 
in  very  little  water,  bicarb,  sodium  or  potassium  added  until  car- 
bonic acid  ceases  to  be  evolved,  and  agitated  with  four  or  six  times 
its  measure  of  rectified  ether  free  from  oil  of  wine.  The  residue, 
after  evaporation  of  some  of  the  ethereal  solution,  shoAvs  the  pre- 
sence of  either  a  liquid  or  solid  alkaloid.  If  the  former,  the  ether 
is  shaken  with  a  little  of  a  strong  solution  of  caustic  soda  or  po- 
tassu,  decanted,  the  residue  washed  with  ether,  the  liquids  mixed 
with  a  little  diluted  Ii„SO^.  This  ether  then  contains  the  animal 
substances,  the  water,  the  salts  of  nicotia,  conia,  and  ammonia; 
sulphate  of  conia  is  slightly  soluble  in  ether.  The  aqueous  solution 
is  decomposed  by  potassa  and  agitated  with  ether,  the  ether  evapo- 
rated spontaneously;  to  get  rid  of  all  traces  of  ammonia,  the  resi- 
due is  i)laced  for  a  moment  in  vacuo  over  II^SOj.  Conia  and  nicotia 
may  be  easily  distinguished  by  their  odor;  conia  is  insoluble, 
nicotia  soluble  in  water.  In  water  mixed  with  conia,  a  few  drops 
of  chlorine  water  produce  a  white  precipitate. 

If  the  alkaloid  be  solid,  the  ethereal  solution  is  treated  with 
soda  or  potassa,  decanted,  washed  with  much  ether,  evaporated,  dis- 
solved in  a  little  alcohol,  evaporated,  dissolved  in  water  acidulated 
with  H^SO.,,  evaporated  in  vacuo  or  over  sulphuric  acid,  treated  with 
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pure  cai'bonate  of  potassium,  then  with  absolute  alcohol,  which,  on 
evaporation,  yields  the  alkaloid  crystallized.  If,  after  the  decom- 
position by  an  alkali,  the  addition  of  ether  is  delayed,  morphia, 
which  immediately  after  precipitation  is  more  soluble,  becomes 
crystalline,  and  ether  then  takes  up  but  ti'aces  of  it ;  alcoholic  ether, 
however,  takes  up  larger  quantities  of  morphia.  Otto  therefore 
advises  to  add  more  soda  to  the  washed  (with  ether)  solution  to 
prevent  crystallization  of  morphia,  then  add  muriate  of  ammonia, 
when,  on  evaporation,  all  morphia  will  crystallize  out. 

The  volatile  alkaloids,  besides  being  obtained  by  means  of  ether, 
are  obtained  by  distilling  the  aqueous  acid,  solution  with  soda. 

Uslar  and  J.  Erdmann  obtain  the  alkaloids  in  a  nearly  pure  state, 
by  decomposing  the  acid  infusion  with  an  alkali  and  shaking  with 
amylic  alcohol,  from  which  the  base  is  extracted  by  agitating  it 
with  much  water  acidulated  with  muriatic  acid.  This  method  is  re- 
commended for  obtaining  these  bodies  for  forensic  purposes  or  from 
the  plants  containing  them.    (See  Amej\  Joarn.  Ph.,  1862,  354.) 

Meconic  Acid. — For  the  detection  of  opium,  it  is  not  nedessary  to 
isolate  the  organic  alkalies,  since  the  reaction  of  meconic  acid  with 
sesquichloride  of  iron  is  unmistakable  evidence  of  its  presence.  The 
substance  is  treated  with  alcohol  and  a  few  drops  of  muriatic  acid, 
evaporated,  dissolved  in  water,  filtered,  boiled  with  excess  of  mag- 
nesia, filtered,  acidulated  with  muriatic  acid,  and  a  solution  of  ses- 
quichloride of  iron  added;  a  deep  brown-red  coloration  which  is 
not  afiected  by  terchloride  of  gold  indicates  the  presence  of  meconic 
acid. 

1.  Syllabus  of  Natural  Quaternary  Alkaloids. 


RanunculacccR. 

„     ,,  (  Aconiti  folia,  U.  S. 

Acomtum  Napellus.  |  rjijix,  " 

Delphinium  stapliisagria.  Stapliisagria. 

"  cotisolida  Delphinium,  U.  S. 

Hydrastis  Canadensis.  Yellow  root. 

Helleborus  niger.  Helleborus,  U.  S. 

Coptis  trifolia.  Coptis,  U.  S. 

"     Teeta.  Mahmira. 

Xanthorrhiza  apiifolia.  Xanthorrhiza,  U.  S. 

Mcnispermacete. 
Cissampelos  pareira.  Pareira,  U.  S. 

Anamirta  cocculua.  Cocculus  Lidicus. 

Cocculus  palraatus.  Calumba,  U.  S. 

Coscinium  fenestratum.  Columbo  wood. 

Meuispermum  Canadense.      Yellow  parilla. 

Anomcfce. 

Codocline  polycarpa. 

HerberidcoB. 


Berberis  vulgaris, 

Jeffersnnia  diphylln. 
Poduphyllum  pultutum. 


Barberry  root. 
Twinleaf. 

Podophyllum,  U.  S. 


Aconitia,  Cj^HjjNOg. 
Napellina,  ? 

Delphinia,  CgjH^jNO,. 

Stophisaina,  (JjjiljgNO. 
f  Ilydraslia,  ? 
\  Bcrberinii,  CjoII^NOj. 

llolieboria,  ? 

I  Cerberina,  C.oIInNO^. 

Cissampelina,  CjgHjjNOj. 
Meuisperinina,  CjjIljjNOj. 

I  Berberina,  C2oTTj,NO<. 


Berberina. 


f  Berberina,  C.^qIIi7N04. 
\  Berbiua. 

I  Berberina. 
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Papaveracea. 
Papaver  somniferum.  Opium,  U.  S. 


Sfiiiguinaria  Canadensis. 
Clicliduuium  majua. 


Sangninnria,  V.  S. 
Celaudiue. 


Glaucium  luteum. 


Horn  poppy.  ( The  lierb.) 
Fumariacca. 


Con'dahs  fabacea,  bulbosa,  )  t,    i  * 
,  ,:'  '  }.  Turkey  corn,  etc. 

tuberosa,  and  lorniosa.  ) 

Fumaria  ofEciualis. 


Tiola  odorata. 
Aucbieta  salutaris. 

Tbeobroma  cacao. 

Tbea  Bohea. 

Paulliuia  sorbilis. 

Peganum  liarmal.a. 


Fumatory. 

Violaccce. 

Viola,  U.  S. 

BytineracccB. 

Chocolate  nut. 

Camellicm. 

Chinese  tea. 

Sapindaccce. 

Guarana. 

Rulaccce. 

riarmel  rue. 


CelaslrincoR. 
Ilex  Paraguayensis.  Paraguay  tea. 

Leguminosoe. 

GeoflFnya  Jnmaicensis.       Jiimaica  cabbage-tree  b.ivk. 

"       Suriniuiieusis.     Surinam  "  " 

Baptisia  tinetoriu.  Wild  indigo. 

UmbellifcTae. 

Coniura  maculatum.  Conium,  U.  S. 

.ffilhusa  cynapium.  Fool's  parsley. 

Cucurhiiacca:. 
Trianosperma  ficifolia.  Tnyuya. 

MonimiacecB. 
Atherosperma  moschatura.      The  bark. 

Erythroxylacca. 
Erythroxylon  Coca.  Coca  leaves. 

Cinclionace(B. 

Various  Peruvian  barks  of  I  ^.    ,  rr  a 

,!,„„„  ,  y  Cinchona,  U.  S. 

the  genu.i  Cinchona.  /  ' 


Jaen  and  Cusco  bark. 
Para  bai  k. 
Pilaya  bark. 
Carthagena  bark. 


Unofficinal  barks. 


'Morphia,  C„TrjaN03, 11,0. 

NarcoUna,  C^jHjjNU,. 

Codein,  CjglljjNOg,  11^0. 

Thebaia,  Cj^lljiIsOg. 

Narceina,  (J23ll29NOj,. 
-  Opiania,  CjjHjiNO,. 

Papaverina,  CjgHjjNO^. 

Phormia,  C  ,j,HgNUj. 

Opina,  ? 

Metaniorphia,  ? 

Apomorphia,  C„H,,N02. 
I  Sanguinarina,  CggHgiN^Og. 
j  Chelidina,  C^oHao^sUa- 
I  Puccina,  ? 
f  Glaucina,  ? 
\  Gaucina,  ? 

Corydalina,  C^U^^SOt 
Fumerina,  ? 


Violia, 
Auchietia, 


r 


{ 

Xantiioxylum   Clava    Her-    w    ..  t  t      t.  •  ,  i       ,  "I 
^^jj^  •'  West  Indian  Prickly  ash.  > 


Theobromia,  C^HjN^Oj. 

Theina identical -with  caffeina. 
(See  Celasti'inete  and  Ciu- 
chonacete.) 

Harmalina,  CigHj^NjO. 
Harmina,  CigHj^NgO. 

Berberina,  Cj^HigNOj. 


Catfeina.  (See  CiuchonaccEe.) 


Jamaicina,  ? 
Surinaniiua,  ? 
Baptisina,  ? 

(  Conhydrina,  CgH„NO.  (Sre 
i  "  Coilia  among  tlie  ternary 
(  alkaloids.) 
Cynapia,  ? 

Trianospermia,  ? 


Atherospermiii,  CjolI^pN'Og. 

f  Cocnina,  CiglljoO^.  (See,  also, 
\     Ternary  Alkaloids.) 

fQuinia,  CjoIT.,,N,0.,3IIjO. 

Quinidia;  CjjolljiN./VJll^O. 

Cinchouia,  C.^gllj.NjO. 

Cinciionidia,  * 'jqI Ij^N^O. 
■  Aricia,  Cjgiljj.N./  l^. 

i'aricia,  ? 

Pitayia,  ? 

Carthagia,  ? 
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Cephniilis  ipccficuaiiha. 
Coffeii  Arabica. 


Ipecncuiinha,  V.  S. 
Coffee. 


ComposUcB. 

Eupatorium  cannabinum.        Water  liemp. 

Apocynaeecn.. 
Strychnos  nux  vomica.  Kux  vomica,  U.  S. 

"       Ignatia.  Igriatia,  U.  S. 

Geissoppernium  Vellosi  ?         Pao  percira. 
Urari  or  Curare.  Arrow  poison. 

VerbenacccB. 
Vitex  Agnus  castus.  Ciiaste  tree. 

ConvolvuhicccB. 
Convolvulus  Scammonia.         Scananionium,  U.  S, 

Solanaceai. 

Solanum  dulcamara  and        Dulcamara,  U.  S. 
other  species. 

Atropa  belladonna. 

Datura  stramonium. 


Belladonna,  U.  S. 
Stramonium,  U.  S. 


Ilyoscyamus  niger  (and 

aUius). 
Capsicum  annuum. 


Ilyoscyamus,  Folium  and 

Semen,  U.  S. 
Capsicum,  U.  S. 


EuphorbiaccoB. 
Buxus  sempervirens.  Boxwood. 
Croton  tiglium.  Croton  seed. 

Euphorbia  ofEcinarum.  Euphorbium. 

Lauracia. 

Nectandra  Rodiei.  Bebeeru  bark. 

Piperaccm. 

Piper  nigrum  (longum  and  |  p;        ^  ^ 

album).  J     ^  ' 

Piper  caudatum.  Cubeba  Clusii. 

MelanlhacccE. 

tr     ^  11.  u   1-11     f  Veratrum  album,  U.  S. 

Veratrnm  album,  sabadilla  I  '  jj.  S. 

1  Sabadilla,  5. 
Colchicum  autumnale.  Colcbicum,  U.  S. 

Palmai. 

Cocoa  lapidea. 


Emetia,  C,„ir,„NO.. 
Caffeiua,  Tbeiuu,  CglJioN\OjIIjO. 

Eupatorina,  ? 

1  Strychnia,  C2,H,.,NjOj. 
\  Brucia,  C2;,H2cN2bj4.NjO. 
J  Igasuria,  O^^HagNjO^. 

Pereirina,  ? 

Curaria,  1 


Castina, 


Convolvulina,  ? 

f  Solania,  ? 
\  Dulcamarina,  ? 

I  Atropin,  Ci,Il^N03. 
\  LSelladonnia,  " 
Daturia,  identical  vfilh  atro- 
pia. 

j-  Hyoscyamia.  < 
Capsicina.  i 

Buxina,  ==Bebeerina. 
Crotonina,  ? 
Euphorbiua,  ? 


f  Bebeerina,  CigH.^iNOg. 
\  Sepeeriua,  't 


Piperina,  f'aJTjjN^Og. 


(  Veratria,  C^^ll.^^^.p^. 
i  Snbadillia,  '^..olljs-'^j^'s- 
i  Jervia,  CsJl.'gN,'  -3. 
Colchicia,  ? 


Apirina, 


2.  Syllabus  of  Arlijicial  Quaternary  Alkaloids. 


Quinicia,  C2oH5,^N/)2. 
Cinchonicia,  C2oHj,N._,02. 
Tropia,  ? 
Porphyrharmina,  ? 


From  quinia  and  quinidia. 
From  cinclionia  and  ciucbonidia. 
From  atrnpia. 

From  baruialiua  and  barmiiia. 


} 


{Sec  Cincbona  Alka- 
loids.) 


3.  Native  Ternary  Alkaloids. 


Leffumino.Kt- 

Spartium  scoparium.       Scoparius,  U.  S.,  Broom. 

UmbeUiffrcB. 

Conium  maculatum.         Couium,  U.  S.,  Hemlock. 


Cicuta  virosa. 


Water  licmlock. 


Sparteina,  CmrTjjNj. 

Conia,  CgHijN. 
Mcthylconin,  CgH,-N. 
Etliylcoiiia,  Cj^lljoN- 
Cicuiina,  • 
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Chmrophyllura  bulbo-  1  Cowparsley. 
sum.  J 

Rubiacece. 


Araribe  rubra, 
t  Erythroxylon  coca. 

Lobelia  iuflata. 

Nicotiana  tabacum. 
}  Mercurialis  aanua. 

Pyrus  communis. 


Erythroxylacea. 
Coca  leaves. 

LobdiacccR. 

Lobelia,  U.  S. 

Solanaccce. 

Tabacum,  U.  S.  Tobacco. 

Euphorbiacca. 


Rosacea. 

Flowers  Sorbus  aucuparia,  Cva- 
tcegus  mouogyna  and  oxy- 
cautha. 


Cliteropbyllina,  ? 

Aribina,  C.^jTI^qX. 
Ilygrina,  ? 
Lobelina. 

Nicotia,  C,qIT,^Nj. 
Mercurialina,  ? 


Secalina, 
or 

Propylamina. 


Chenopodece. 
i  Chenopodium  vulvaria  Herb 

Fungi. 

Secale  cornutum.  Ergota,  U.  S. 

i.  Ecbolina.  Obtained  by  precipitating  cold  aqueous  infusion  of  ergot  with  acetate  of 
lead,  precipitating  lead  with  H,S,  filtering  and  concentrating,  then  precipitating 
■with  HClj  until  no  further  precipitate  falls,  and  filtering.  The  muriate  thus 
obtained  is  decomposed  by  phosphate  of  silver;  the  chloride  of  silver  and  excess 
of  phosphate  are  filtered  out,  and  lime  added  to  neutralize  tlie  phosphoric  acid 
combined  with  tlie  ecbolina,  and  the  lime  removed  by  COj.  The  liquid  is  then 
concentrated  with  a  gentle  heat. 
tErgotina.  Obtained  by  treating  the  liquid  left  by  precipitating  with  HClg  with 
phospho-molybdic  acid,  washing  the  precipitate  obtained,  and  suspending  it  iu 
water  with  an  excess  of  carbonate  of  barium  until  the  yellowish  color  has  changed 
to  pure  white,  with  the  evolution  of  CO^.  It  remains  only  to  evaporate  gently 
to  obtain  the  ergotina. — Amer.  Jour.  Pharmacy,  I86I,  p.  193. 

4.  Artificial  Ternary  Alkaloids. 

(a)  By  Decomposition  of  Native  Alladoids,  mostly  with  Potassa  or  other 

Alkalies. 

'Conia,  C^H,jN.    From  conhydrina  by  anhydrous  phosphoric  acid. 

iEthylaniina,  ('jWiH^N.  From  narcotina;  thin  colorless  liquid,  boiling  at  GCO  F.  ;  strong 
ammoniacal  odor;  burning  with  a  yellow  flame;  miscible  with  water;  strong 
base. 

'Propylamina,  C3lT,N.    From  narcotina  and  codeia.    (Sf^e  Secalina.) 

iMethylamina,  CII5N.    From  narcotina,  codeia,  morphia,  caffeina  by  potassa;  a  lique- 

fiable  gas,  ammoniacal  odor  ;  very  soluble  iu  water  ;  burns  with  a  yellow  flame  ; 

strong  base. 

■Piperidina,  CgHjjN.    From  piperina  by  a  mixture  of  soda  and  lime. 

(b)  From  Alkaloids,  and  in  Coal  Tar. 

T-cpidina,  C^JIgN.    From  cinchonia  by  potassa  ;  colorless  oil ;  distils  at  600O. 

1  yi-idina,  C^'HjN.    Like  former;  distils  at  2120;  soluble  in  water. 

I^utidina,  C^HgN.    Like  former;   distils  at  310O;  aromatic  oil  separated  from  its 

aqueous  solution  by  heating. 
Pyrrolinn,  C^IIjN.    Like  former;  distils  at  2710  ;  ngreeablc  ethereal  odor  ;  colors  pine- 
wood  moistened  with  HCl  carmine  red  ;  turns  red  with  JlNf),. 
Q'linolina  or  Leucolina,  Cgll^N.     From  quinia,  cinchonin,  strychnia,  berbcrina  by 
potassa;  oily;  disagreeable  bitter-almond  odor  ;  distils  at  402O ;  dis.«olves  much 
water,  in  which  it  is  little  soluble. 
I'icolinn,  Cglf^N.    From  piperina  ond  cinchonia  by  potassa;  distils  at  27oO  ;  piue-wood 
is  colored  yellow. 
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(c)  From  oilier  Sources. 

Toluidina,  C^TTgN.    From  nitrotoluol  by  Nllg  and  US  ;  from  oil  of  turpentine  by  IIXO 
nnd  KO;  little  soluble  in  wiUcr,  easily  in  other  solvontts ;  liquid  at  lO  iO boiling 
at  38RO  ;  intensely  yellow  with  pine-wood.  ' 

Anilina,  Cgll^N.  From  coal  tar;  from  indigo  by  KO ;  from  nitrobenzol  by  IIS  and 
NTl^S,  etc.;  vinous  odor;  aromatic  taste;  boiling  point  800°;  by  IINO3  *^'-*>^P 
blue,  yields  picric  acid.  '  Synonyms:  crystallin,  beuzidarain,  pheuy'laniiu. 

Acordtia.    {C^^li^^'NO^  =  289.) 

The  outlines  of  the  process  of  the  Pharmacopeia  for  preparing 
this  alkaloid  are  as  follows:  Fortj^-eight  troyounces  of  aconite  root 
in  moderately  fine  powder  are  exhausted  by  alcohol,  the  alcohol  is 
distilled  off  until  a  pint  remains  behind,  which  is  diluted  with  a 
pint  of  distilled  water,  to  which  a  fluidounce  and  a  half  of  dilate 
sulphuric  acid  has  been  added.  The  fixed  oil  and  resin,  which 
separate  on  standing,  are  now  removed  from  the  liquid,  and  this 
is  evaporated  to  four  fluidounces ;  this  is  Avashed,  after  cooling,  by 
agitation  and  decantation,  with  six  fluidounces  of  stronger  ether 
to  remove  the  remainder  of  the  fixed  oil  and  resin.  Stronger  water 
of  ammonia  is  now  added  in  slight  excess,  and  the  mixture  is  three 
times  successively  agitated  with  six  fluidounces  of  stronger  ether ; 
the  ethereal  solutions,  after  decantation,  are  mixed,  and,  in  a  por4 
celain  capsule,  evaporated  spontaneously  to  dryness.  The  dry 
residue  is  reduced  to  powder  and  kept  in  well-stopped  bottles. 

Aconitia,  thus  prepared,  is  a  yellowish-white  powder,  without 
smell,  and  of  a  bitter  acrid  taste,  accompanied  with  a  sense  of 
numbness.  It  melts  at  a  moderate  heat,  and,  at  a  high  tempera- 
ture, is  decomposed  and  entirel}'-  dissipated  with  the  smell  of  am- 
monia. It  requires  150  parts  of  cold  and  50  parts  of  boiling  water 
for  solution,  and  is  readily  dissolved  by  alcohol,  ether,  and  chloro- 
form. It  neutralizes  acids,  forming  with  them  uncrystallizable  salts. 

By  this  process  aconitia  is  obtained  in  an  impure  state,  though 
sufiiciently  pure  for  medicinal  purposes.  Even  when  pure  it  crj-s- 
tallizes  with  great  difficulty.  Its  salts  are  readily  soluble  in  water 
and  alcohol,  and  are  precipitated  by  bichloride  of  mercur}'-,  ter^ 
chloride  of  gold,  and  sulphocyanide  of  potassium,  but  not  by  bi- 
chloride of  platinum;  solution  of  iodine  produces  a  brown-red 
precipitate ;  concentrated  sulphuric  acid  colors  it  yellow,  afterwards 
violet;  with  nitric  acid  it  produces  a  colorless  solution. 

Aconitia  is  one  of  the  most  virulent  of  poisons,  and  extreme 
caution  is  necessary  if  used  internally.  Externally  applied,  it  pro- 
duces on  the  skin  a  prickling  sensation  followed  by  numbness  and 
a  feeling  of  constriction.  Its  principal  use  is  in  cases  of  neuralgia, 
in  ointment  made  by  triturating  the  alkaloid  first  with  a  little 
alcohol  or  oil,  and  then  with  an  unctuous  vehicle.  From  a  half  to 
two  grains  are  added  to  one  drachm  of  the  ointment.  The  galeni- 
cal preparations  of  aconite  perhaps  answer  every  useful  purpose  to 
which  aconitia  can  be  applied. 

Napellina  occurs  in  the  genus  Aconitum,  with  aconitia  m  very 
small  proportion.    It  niay^be  obtained  from  the  crude  aconitui, 
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which  is  treated  with  a  little  ether;  the  residue  is  dissolved  in  ab- 
solute alcohol,  precipitated  by  acetate  of  lead,  aud  the  liltrate  treated 
with  sulijhuretted  hydrogen,  then  with  carbonate  of  potassium,  eva- 
porated, exhausted  by  absolute  alcohol,  and  decolorized  by  animal 
charcoal.  It  is  a  white  electrical  powder,  of  a  bitter,  afterwards 
burning  taste;  pure  ether  dissolves  it  with  some  difficulty.  It  is 
distinguished  from  aconitia  by  not  being  precipitated  by  ammonia 
from  its  diluted  solution  in  muriatic  acid,  aud  by  being  more  solu- 
ble in  dilute  alcohol  and  water. 

Ddphinia,  C^^ll^J^O. — The  alcoholic  extract  of  the  seed  of  Del- 
phinium staphisagria  is  treated  with  dilute  sulphuric  acid,  precipi- 
tated with  an  alkali,  again  dissolved  in  diluted  sulphuric  acid,  the 
coloring  matter  precipitated  hy  a  few  drops  of  nitric  acid,  and  the 
alkaloid  by  potassa;  it  is  then  obtained  by  evaporation  of  its  solu- 
tion in  absolute  alcohol.    One  pound  yields  about  one  drachm. 

It  is  a  light  yellowish  or  white  powder;  its  taste  is  burning,  acrid, 
very  persistent  in  the  throat;  it  is  soluble  in  alcohol  and  ether, 
fuses  at  248°  F.,  and  is  decomposed  at  300°,  turning  green;  the 
salts  are  neutral,  bitter,  and  acrid,  some  deliquescent. 

Slaphisaina. — If  delphinia  is  dissolved  in  ether,  this  alkaloid  re- 
mains behind  as  a  yellowish,  uncrystallizable  mass,  of  an  acrid 
taste,  which  forms  acid  salts. 

Hyilrastia  may  be  prepai-ed  by  treating  the  aqueous  extract  of  hy- 
1  drastis  with  magnesia,  and  extracting  the  precipitate  with  boiling 
1  alcohol. 

Prof.  Wayne,  of  Cincinnati,  prepares  a  cold  infusion  of  the  root, 
I  removes  the  berberina  by  muriatic  acid,  and  precipitates  hydrastin 
I  by  an  alkali,  recrystallizing  it  from  alcohol. 

This  vegetable  alkali  was  discovered  by  Alfred  B.  Durand,  of 
1  Philadelphia,  in  1850,  while  investigating  the  composition  of  the 
!  root  of  Hydrastis  Canadensis.    It  forms  yellow  crystals,  insoluble 
i  in  water,  sparingly  soluble  in  cold  alcohol  and  ether,  soluble  in 
chloroform  and  boiling  alcohol,  fusible  in  heated  turpentine;  it 
has  an  alkaline  reaction  on  litmus;  by  concentrated  nitric  acid  it  is 
colored  deep  red.    Concentrated  sulphuric  acid  has  little  action  in 
cold;  when  heated  a  purple  color  is  produced;  concentrated  muri- 
atic acid  dissolves  it. 

The  salts,  which  are  intensely  bitter,  have  not  been  obtained  in 
crystals. 

Hydrastia  is  stated  by  the  "Eclectics"  to  be  a  valuable  tonic, 
which  has  an  especial  action  on  diseased  mucous  tissues.  It  is 
very  rarely  prescribed. 

Hellcboria  is  obtained  by  treating  the  root  with  alcohol  contain- 
ing one-fiftieth  sulphuric  acid;  the  tincture  is  treated  witli  magne- 
iii,  the  filtrate  acidulated  with  sulphuric  acid,  water  is  added,  the 
■  ilcohol  distilled  off,  filtered,  decomposed  with  carbonate  of  potas- 
sium, and  by  shaking  with  ether,  the  alkaloid  obtained  in  solution. 
It  is  white,  crystalline,  easily  soluble  in  water,  alcohol,  and  ether; 
taste  bitter  and  acrid  ;  not  volatile ;  as  it  evolves  ammonia  when 
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treated  with  potassa,  its  proper  place  appears  to  be  among  the  alka- 
loids, though  its  chemical  nature  is  not  known. 

Cissam2-)elina  or  Pclosina,  G^^1^^0^. — It  is  prepared  by  carefully 
precipitating  an  infusion  of  the  root  made  with  sulphuric  aciil 
water,  washing,  drying  at  212°,  and  dissolving  in  absolute  ether, 
which  is  free  from  alcohol  and  water. 

The  yello^yish,  hard,  semitransparent  mass  is  colored  yellow  by 
sunlight;  without  smell;  taste  disagreeably  sweetish-bitter";  solu- 
ble in  alcohol  and  ether;  insoluble  in  water,  but  swelling  up  and 
combining  with  it;  in  this  state  it  has  an  alkaline  reaction. 

The  alkaloid  and  its  salts  are  rapidly  oxidized  in  a  moist  atmo- 
sphere;  ammonia  is  evolved  and  they  turn  yellow;  anhydrous  alco- 
hol now^  dissolves  the  new  base  pelluteina,  C^^H^^^O^  which  is  in- 
soluble in  ether. 

3Icnisperraina,  C,  JIj-.N'Oj,  is  contained  in  the  shell  of  Cocculus 
Indicus.  To  prepare  it,  the  alcoholic  extract  is  first  extracted  by 
cold  water,  then  by  hot  water,  from  which  solution  mineral  acids 
precipitate  picrotoxic  acid  in  crystals;  the  filtrate  is  precipitated 
by  an  alkali,  the  precipitate  extracted  with  acetic  acid,  again  pre- 
cipitated, washed  with  cold  alcohol,  and  the  alkaloid  extracted  by 
ether. 

It  crystallizes  in  needles  or  prisms,  has  a  very  bitter  taste,  fuses 
at  248°  F.,  is  soluble  in  alcohol,  ether,  and  alkalies,  little  in  water, 
and  is  said  to  be  not  poisonous. 

Berberina,  C^oTIpl^O^,  is  one  of  the  most  widely  difl'used  organic 
alkalies,  having  been  found  in  several  genera  and  species  of  not 
less  than  five  natural  orders.  It  is  prepared  from  the  aqueous  ex- 
tract of  barberry  root  by  treating  it  with  82  per  cent,  alcohol,  dis- 
tilling it  ofi:',  crystallizing  the  alkaloid  in  a  cool  place,  and  purifying 
it  by  recrystallization.  By  a  similar  pi'ocess  it  may  be  obtained  in 
large  proportion  from  Colombo  wood,  the  wood  of  Coscinium  fene- 
stratura,  a  tree  growing  in  Ceylon. 

As  stated  above,  berberina  is  likewise  obtained  from  the  infu- 
sion of  hydrastis  by  .precipitating  its  muriate  by  an  excess  of  muri- 
atic acid.  The  eclectics  called  this  salt  a  resinoid,  and  named  it 
hydrastin.  Prof.  Mahla,  of  Chicago,  proved  its  true  chemical 
nature.    {Amer.  Journal  of  Sciences  and  Arts^  January,  18G2.) 

For  accounts  of  the  presence  of  berberina  and  its  mode  of  extrac- 
tion from  other  American  plants,  we  have  to  refer  to  the  interesting 
papers  of  Prof.  F.  F.  Mayer  {Amer.  Joiirn.  of  Fharm.,  1863,  p.  97); 
of  J.  M.  Maisch  (Ibid.,  p.  301  and  303),  and  of  J.  D.  Perrins  (Ibid., 
p.  456). 

It  crystallizes  in  fine  yellow  needles,  containing  12  Aq.,  ten  of 
which  are  expelled  at  a  temperature  of  212°,  possesses  a  strongly 
bitter  taste,  is  insoluble  in  ether,  easily  soluble  in  boiling  water  and 
alcohol.  By  concentrated  sulphuric  acid  it  is  dissolved  with  an 
olive-green  color;  by  concentrated  nitric  acid,  red,  with  nitrous  acid 
fumes;  ammonia  colors  it  yellowish-brown;  by  distillation  with 
lime  it  yields  quinolina. 

It  is  a  dye  for  silk,  cotton,  avooI,  and  linen.    Its  salts  have  a 
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yellow  color,  are  crystallizablo  and  precipitated  by  iodide,  bromide, 
cyanide,  ferrocyanide,  and  sulpliocyanide  of  potassium,  by  bichlo- 
ride of  mercury  and  of  platinum;  the  neutral  salts  are  soluble  in 
I  water,  but  insoluble  in  dilute  acids. 

I  Berberin(B  Murias  {Muriate  of  Berberina\  IiO,IICl. — This  salt  has 
been  used  by  the  Eclectics  under  the  name  of  hydrastiu.  (See  Amer. 
Journ.  Pharm.,  1862,  pp.  141,  308,  and  360.)  It  is  obtained  from 
the  concentrated  infusions  of  plants  containing  this  alkaloid  by 
precipitating  with  an  excess  of  muriatic  acid  and  recrystallizing 
from  hot  alcohol.  It  occurs  in  bright  yellow  crystals,  containing 
5  equivalents  of  w^ater  of  crystallization,  which  is  expelled  at  212°. 
It  has  been  used  as  a  tonic  in  doses  of  3  to  5  grains. 

If  berberina  is  exposed  to  the  influence  of  nascent  hydrogen,  a 
colorless  base  is  obtained,  named  by  its  discoverers  hydroberberina, 
CJIjiJ^O^.  By  oxidizing  agents  it  is  readily  reconverted  into  ber- 
berina. 

Berbina  {Oxyacanthin.) — The  bark  of  barberry  root  is  extracted 
with  alcohol,  mixed  with  one-eighth  water,  the  alcohol  distilled  off, 
the  filtrate  evaporated,  berberina  crystallized  out,  the  mother-liquor 
precipitated  by  carbonate  of  sodium,  and  the  precipitate  treated 
with  sulphuric  acid  and  animal  charcoal. 
White  powder,  colored  brown  by  sunlight,  bitter;  nearly  insolu- 
j    ble  in  water,  soluble  in  alcohol,  ether,  fixed  and  volatile  oils. 
'       The  salts  are  crystallizable,  colorless,  bitter. 

Many  of  the  plants  in  which  berberina  is  found,  in  a  larger  or 
y  smaller  proportion,  contain  also  a  colorless  or  white  alkaloid,  which 
is  generally  soluble  in  ether.  It  is  uncertain  yet  whether  these 
alkaloids  are  alike  in  the  different  plants,  and  whether  they  stand 
in  any  relation  to  bei'berina.  {See  the  papers  of  Profs.  Mayer  and 
Maisch,  above  referred  to.) 

The  Opium  Alkaloids  and  their  Salts. 

The  various  kinds  of  opium,  as  produced  in  different  localities, 
always  contain  morphia,  on  which  the  activity  of  the  drug  mainly 
depends;  narcotina  and  other  alkaloids  are  also  always  present,  but 
some  species  contain,  besides  them,  one  or  two  alkaloids  which  have 
not  been  found  in  opium  as  generally  produced.  Besides  the  acid 
and  a  neutral  principle,  there  have  been  discovered  nine  distinct 
vegetable  alkalies,  some  of  which  are  still  little  known. 

Morphia.    C.^Hi^NO^-f  Hp=  303. 

Morphia,  which  is  the  only  one  of  the  opium  alkaloids  commonly 
used  in  medicine,  is  the  most  abundant.  It  is  the  best  known  and 
most  familiar  of  the  whole  class  of  vegetable  alkalies. 

There  are  various  processes  for  its  preparation,  of  which  that  of 
the  Fharmacopceia  is  the  simplest  for  the  student  who  may  be  dis- 
posed to  attempt  this  by  no  means  difiicult  experiment. 

Reduced  in  quantity  to  suit  the  purpose,  it  is  nearly  as  follows: — 
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Take  of  Opium,  sliced  .^j. 

Solution  of  ammonia  fjss. 

Distilled  water, 
Alcohol, 

Animal  charcoal,  in  fine  powder,  of  each   Sufficient.  ; 

Macerate  the  opium  with  fsvj  of  water,  working  it  with  the 
hands  or  a  pestle,  as  described  under  the  head  of  Tincture  of  0[)ium, 
into  a  paste  (if  powdered  opium  is  used,  this  is  unnecessary) ;  tlien 
digest  it  for  twenty-four  hours,  and  strain.  Macerate  or  digest  the 
residue  in  the  same  way,  successively,  with  similar  portions  of 
water,  and  strain;  thou  mix  the  infusions,  evaporate  to  f5viij,  and 
filter.  To  the  concentrated  aqueous  solution  thus  obtained  add 
first  f Ivj  of  alcohol,  and  then  f5ij  of  solution  of  ammonia,  previ- 
ously mixed  with  about  fSss  of  alcohol ;  cover  the  vessel  and  set  it 
aside.  After  twenty-four  hours  pour  in  the  remaining  f  5ij  of  solu- 
tion of  ammonia,  mixed,  as  before,  with  alcohol,  and  again  set 
aside  that  the  morphia  may  crystallize  out.  The  only  remaining 
process  is  to  purify  the  crystals  which  are  formed  in  the  bottom  of 
the  vessel.  This  is  done  by  dissolving  them  in  boiling  alcohol,  and 
filtering,  while  hot,  through  animal  charcoal.  A  common  flask 
will  serve  for  the  solution,  and,  for  small  operations,  the  applica- 
tion of  heat  to  the  funnel  will  be  unnecessary.  It  may  be  conveni- 
ently arranged  over  an  evaporating  dish.  The  filtered  liquid,  as  it 
falls,  will  be  immediately  cooled  by  contact  with  the  dish,  and  the 
extended  surface  will  favor  the  spontaneous  evaporation  of  the  ak 
cohol,  so  that  a  small  crop  of  crystals  (40  to  60  grains)  of  morphia 
may  be  expected. 

This  is  a  convenient  method  of  testing,  approximately,  the  value 
of  specimens  of  opium,  in  which  case  it  is  not  necessary  to  carry 
out  the  last  part  of  the  directions,  but  is  as  well  to  take  the  weight 
of  the  crystallized  alkaloids  as  at  first  thrown  down.  The  animal 
charcoal  deprives  the  product  of  color,  but  is  apt  to  absorb  a  por- 
tion of  alkaloid  also ;  so  that,  to  get  the  entire  yield,  the  charcoal 
should  be  digested  in  a  further  portion  of  alcohol,  which  should  be 
added  to  the  filtrate.  The  motive  for  using  alcohol  with  the  am. 
monia  added  to  the  concentrated  liquid  in  the  first  instance,  is  to 
take  up  the  resinous  coloring  matters,  which  Avould  otherwise 
contaminate  the  precipitate. 

This  method,  however,  can  lay  no  claims  to  accuracy,  ^arcotia 
is  exhausted  by  water  together  with  morphia,  and  ammonia  preci- 
pitates both  tliese  alkaloids,  while  the  third  one,  codeia,  reraaius  in 
the  mother-liquor  if  this  be  not  too  concentrated.  Morphia  i» 
not  entirely  insoluble  in  water,  and  dissolves  more  freely  in  alcc^ 
holic  liquids,  in  which  narcotina  is  soluble  to  a  less  extent,  ine 
precipitate  obtained  by  the  above  process,  therefore,  contains  nota- 
ble quantities  of  narcotina,  while  a  portion  of  morphia  remains  m 
the  alcoholic  mother-liquor.  ;oo  ii<;pd 

A  better  method  for  assaying  opium  which  may  l^ke^vise  be  usea 
for  preparing  pure  morphia  on  a  small  scale,  is  ^ff  ^^l^j;,,  *  ^^^^^^^ 
bility  in  fixed  alkalies.    It  was  originally  proposed  by  Ihibounieiy 
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and  improved  by  Moliv  as  follows:  One  part  of  opium  is  exhausted 
by  maeeratiug  it  with  twelve  parts  of  cold  water  in  four  successive 
portions;  the  infusion  is  heated  to  boiling  and  mixed  with  hot  millc 
of  lime  coutuining-  one-sixth  caustic  lime.  The  mixture  is  boiled 
for  a  few  minutes,  strained,  the  residue  expressed,  the  liquid  eva- 
porated to  two  parts,  filtered,  heated  to  boiling,  and  mixed  with 
one-twelfth  part  of  chloride  of  ammonium.  Ammonia  is  freely 
given  ofl:'  and  the  morphia  separates  in  a  crystalline  state  in  a  nearly 
white  condition,  the  lime  having  removed  most  of  the  coloring 
matter. 

Boussingault  and  Payen  follow  a  similar  method,  except  that 
they  neutralize  the  alkaline  liquor  by  muriatic  acid  and  precipitate 
the  alkaloid  by  ammonia. 

The  greatest  difficulty  with  this  process  consists  in  the  sparing 
solubility  of  lime  and  the  possible  loss  of  some  morphia  by  the  ab- 
sorption of  some  carbonic  acid  by  the  lime,  if  the  alkaline  solution 
becomes  too  concentrated.  Herzog  substitutes  potassa  for  lime,  and 
perhaps  a  still  greater  improvement  is  the  employment  of  caustic 
baryta  by  Prof.  F.  F.  Mayer. 

Morphia  occurs  in  small  but  brilliant  prismatic  crystals,  con- 
taining or  nearly  six  per  cent.,  which  are  transparent  and 
colorless,  intensely  bitter  when  dissolved.  It  dissolves  in  about 
1000  parts  of  cold  and  400  parts  of  boiling  water,  in  14  parts  of 
boiling  and  20  of  cold  alcohol,  freely  also  in  solutions  of  fixed 
alkalies,  while  ammonia  dissolves  but  little,  and  with  great  facility 
in  dilute  acids,  which  it  neutralizes,  forming  salts;  one  hundred 
parts  of  chloroform  dissolve  .57  of  morphia.  It  is  insoluble  in 
ether.    Heated  with  caustic  potassa,  methylamin  is  evolved. 

In  powder,  it  strikes  a  deep  blue  color  with  neutral  salts  of  ses- 
quioxide,  or  with  sesquichloride  of  iron,  decomposes  iodic  acid  with 
liberation  of  iodine,  the  yellow  or  reddish-yellow  color  being  con- 
siderably deepened  by  the  addition  of  a  few  drops  of  ammonia,  and 
forms  with  nitric  acid  a  red  compound  passing  into  yellow;  with 
nitric  containing  some  sulphuric  acid,  it  strikes  a  green  color;  clilo- 
rine  colors  morphia  difi'used  in  water  orange,  then  red,  and  after 
solution  yellow,  and  ultimately  causes  a  flocculent  precipitate. 

Morphia  may  be  considered  pure,  if  it  is  entirely  dissij^ated  by 
heat,  if  ether  takes  nothing  up,  if  it  is  wholly  soluble  in  alcohol, 
and  when  its  solution  in  diluted  nitric  acid  is  not  precii^itated  by 
nitrate  of  silver,  nitrate  of  barium,  phosphate  and  oxalate  of  am- 
monium. 

Morphia  Salts. — These  are  mostly  crystallizable,  soluble  in  water 
and  alcohol  and  insoluble  in  ether;  their  solutions  have  a  very  bit- 
ter taste  and  are  precipitated  by  alkalies  and  their  carbonates,  sul- 
phocyanide  of  potassium,  and  terchloride  of  gold,  in  which  case  the 
latter  is  reduced  to  the  metallic  state.  Concentrated  solutions  are 
also  precipitated  by  iodide  of  potassium,  phosphate  of  sodium, 
bichloride  of  platinum,  and  bichloride  of  mercury. 

They  are  made  by  forming  solutions  of  the  alkaloids  in  the  ap- 
pnate  acids  and  evaporating. 


r 


484        ON  THE   ORGANIC  ALKALIES  OR  ALKALOIDS. 

Morphice  Sulphas. — This  is  in  white  feathery  crystals,  soluble  in 
about  2  parts  of  hot  water.  In  the  United  States  it  is  by  far  tlie 
most  common  of  the  morphia  salts;  it  contains  5  equivalents  of 
water.    Dose,  one-eighth  to  one-fourth  grain. 

Moryhm  Murias. — This  is  most  used  in  England,  where  it  is 
officinal  as  morphiae  hydrochloras.  It  is  soluble"  in  about  20  i:jarts 
of  cold  water.    Dose,  the  same  as  of  the  sulphate. 

MorphicB  Acetcis. — By  treating  morphia  with  alcohol  and  acetic 
acid  and  precipitating  by  ether,  it  is  obtained  in  crystals,  but  usually 
it  is  a  white  powder,  and  deficient  in  the  proportion  of  the  acid  in- 
gredient, so  as  to  be  comparatively  insoluble,  in  which  case  a  few- 
drops  of  acetic  acid  to  the  liquid  will  make  a  clear  solution.  It  is 
very  freely  soluble  in  water,  less  in  alcohol,  and  is  much  used  for 
external  application,  though  adapted  also  to  the  form  of  powder  or 
pill.    Dose,  the  same  as  of  the  foregoing. 

3IorpJii(B  Citras. — In  some  pai'ts  of  the  United  States  a  solution 
of  this  salt  is  employed.  It  is  prepared  by  dissolving  16  grains  of 
morphia  with  8  grains  citric  acid  and  \  grain  cochineal  in  one 
ounce  of  water.  It  is  considered  2|  times  stronger  than  laudanum; 
its  dose  is  10  drops. 

3IorphicB  Valerianas  is  an  unofficinal  salt,  made  b}''  neutralizing 
the  alkaloid  with  valerianic  acid.    Its  dose  is  from  one-eighth  to  , 
one-half  grain. 

Narcotina^  G^^^^O^  +  TIjO  (equiv.  431),  is  easily  obtained  by 
extracting  aqueous  extract  of  opium  or  crude  morphia  with  ether, 
which  leaves  it,  on  evaporation,  nearly  pure.  It  crystallizes  in 
colorless  crystals,  nearly  insoluble  in  water,  in  fixed  alkalies,  and  in 
a  solution  of  table  salt;  it  dissolves  in  20  parts  of  hot  and  150  parts  ■ 
cold  alcohol ;  its  alcoholic  solution  is  very  bitter,  but  has  no  alka- 
line reaction;  100  parts  of  chloroform  dissolve  37.17  parts,  and  1: 
ounce  of  olive  oil  1.2  grain  of  narcotina;  it  is  not  acted  on  by  ses- 
quisalt  of  iron  or  pure  nitric  acid,  but  sulphuric,  with  but  a  trace 
of  nitric  acid,  colors  it  blood-red.  Its  salts  are  generally  acid  and 
crystallize  with  difficulty.  ISTarcotina  is  not  narcotic.  It  has  been 
given  as  a  tonic  and  antiperiodic,  in  doses  as  high  as  half  a  drachra, 
without  the  production  of  narcotic  symptoms.  The  following  four 
homologous  varieties  of  narcotina  have  been  distinguished,  wliiob, 
by  treatment  with  caustic  potassa,  yield  homologous  volatile 
bases : — 

Normal  narcotina,   C^,H„i]SrO,,  yields  ammonia. 
Metliylic  narcotina,  C.,^ll^O.^  yields  methylamiua. 
Etliylic  narcotina,   CiII.^sNO,,  yields  etliylamina. 
Propylic  narcotina,  C^JI^-NO,,  yields  propylamina. 

Narcotina,  by  the  influence  of  dilute  H^SO,  and  hyperoxide  of 
manganese,  is  decomposed  into  water,  opianic  acid  and  the  lollow- 
ing  stronger  alkaloid. 

Cotomma.— Crystallizing  in  colorless  prisms,  easily  soluble  m 
boiling  water,  alcohol,  ether,  and  ammonia,  intensely  bitter,  allca- 
line  reaction.  The  various  homologous  kinds  of  narcotina  appeal 
to  furnish  also  homologous  kinds  of  cotarnina: — 
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J^'ormal  cotarnina,  Ci^HiaNOa.  Metliylic  cotarnina,  C,.,II,jN03. 

Ethylic  cotarnina,  Cj.,I-Ii,N03.  Propylic  cotarnina,  CuHigNOj. 

Codeia,  C,gH2,ISr03  (equiv.  299),  crystallizes  in  octohedral  or 
prismatic  crystals,  with  two  equivalents  of  water,  soluble  in  alcohol, 
ether,  and  in  boiling  water.  It  is  slowly  precij^itated  by  ammonia, 
more  rapidly  by  potassa,  and  is  insoluble  in  fixed  alkalies ;  it  is 
colored  yellow  by  concentrated  nitric  acid.  Its  salts  are  neutral, 
and  have  a  bitter  taste. 

In  doses  from  one-fifth  to  one-half  grain,  it  produces  a  tranquil- 
lizing eflect,  while  over  two  grains  produce  sleep,  with  stupefaction, 
and  sometimes  with  nausea  and  vomiting.  It  has  been  much  used 
of  late  in  cases  in  which  the  salts  of  morphia  disagree  with  the 
patient. 

TJicbaia,  or  ixwamorphia,  C, 9112,1^03  (equiv.  307),  is  contained  in 
the  precipitate  produced  by  lime  in  an  infusion  of  opium,  from 
which  it  is  obtained  by  extracting  with  muriatic  acid,  precipitating 
by  ammonia,  and  crystallizing  from  ether. 

The  small  alkaline  crystals  have  an  acrid  taste,  are  little  soluble 
in  water,  and  colored  red  by  sulphuric  acid.  The  solution  of  its 
muriate  leaves  a  resinous  mass  on  evaporation.    It  is  very  poisonous. 

Narceina^  G^^^^O^  (equiv.  461),  occurs  in  very  thin  prisms,  of 
a  bitter  and  sharp  taste,  which  are  fusible  at  197.5°,  easily  soluble 
in  hot  water  and  in  alkaline  solutions,  but  insoluble  in  ether  and 
in  concentrated  solution  of  potassa.  Its  combinations  with  mineral 
acids  are  obtained  with  some  difficult}^;  they  are  rendered  blue  by 
a  little  water,  colorless  by  more  water,  blue  again  by  fused  chloride 
of  calcium. 

Its  medicinal  eifects  appear  to  be  directed  to  the  lower  portion  of 
the  spine,  since  it  decreases  the  mobility  and  sensibility  of  the  lower 
extremities. 

Opiania,  G^^^^O^  (equiv.  397),  is  contained  in  Egyptian  opium; 
it  crystallizes  in  long  prisms  which  are  insoluble  in  water,  but  dis- 
solves in  much  hot  alcohol.  It  has  an  alkaline  reaction,  a  bitter 
taste,  and  is  narcotic  of  the  strength  and  manner  of  morphia. 
Nitric  acid  renders  it  yellow;  if  added  to  its  solution  in  sulphuric 
acid,  blood-red  changing  to  light  yellow. 

Papaverina^  G^JcI^J^O^  (equiv.  337),  is  an  alkaloid  in  small  acicular 
crystals,  which  turn  blue  with  sulphuric  acid;  witli  muriatic  acid 
in  excess  it  forms  very  insoluble  colorless  prisms,  which  possess  a 
high  refractive  power.  It  is  insoluble  in  water,  little  soluble  in 
alcohol  and  ether.    It  appears  to  be  devoid  of  narcotic  properties. 

Phormia,  or  Pseiidomorphia,  G^^ll^O^  (equiv.  457),  has  been  ob- 
tained by  Pelletier  only  from  a  few  lots  of  opium  ;  after  precipitat- 
ing the  sulphate  of  morphia  by  ammonia,  and  evaporating  the 
mother-liquid,  white  micaceous  scales  are  separated,  containing 
iibout  one-tenth  per  cent,  of  II.SO^ ;  after  removing  the  acid  by- 
ammonia,  the  crystals  of  phormia  are  not  so  lustrous  as  before,  and 
less  soluble  in  water,  it  is  insoluble  in  absolute  alcohol  and  ether, 
somewhat  soluble  in  alcohol  of  .833  sp.  gr.,  soluble  in  caustic  soda 
and  potassa.    Nitric  acid  colors  it  red,  oxidizing  it  ultimately  to 
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oxalic  acid.  ISTeutval  salts  of  sesquioxide  of  iron  render  it  bluo- 
the  blue  solution,  in  sesquichloride  of  iron,  turns  green  on  boiling; 
on  the  addition  of  ammonia,  wine-red.    It  is  not  "poisonous.  ' 

Opina  or  Foj-p/njrozin. — Powdered  opium  is  exhausted  by  cold 
ether,  then  by  a  weak  solution  of  carbonate  of  potassium,  again  by 
ether;  codeia,  thebaia,  and  opina  are  dissolved;  the  extract  of  the 
last  tincture  is  dissolved  in  muriatic  acid,  precipitated  by  ammonia 
(codeia  remains  in  solution),  the  precipitate  is  treated  with  alcohol, 
which,  leaving  thebaia  behind,  dissolves  o])ina.  It  crystallizes  in 
fine  needles,  soluble  in  alcohol,  ether,  and  dilute  acids  ;  solutions  in 
mineral  acids  turn  purplish-red  on  boiling. 

Metamorphia. — In  preparing  morphia  by  Mohr's  process,  Scharf 
obtained  a  new  alkaloid  to  which  the  above  name  was  given  by 
"Wittstein.  It  crystallizes  in  hard  prisms,  which  dissolve  in  about 
6000  parts  of  cold  and  70  parts  of  hot  water,  in  9  parts  of  boiling 
and  330  parts  of  cold  strong  alcohol ;  the  last  solution  has  a  sharp 
bitter  taste  and  a  slight  alkaline  reaction.  It  is  insoluble  in  ether, 
soluble  in  potassa,  less  in  ammonia.  Nitric  acid  colors  it  orange- 
red  and  dissolves  it  yellow;  concentrated'  iodic  acid  gradually 
liberates  iodine.  Its  salts  are  not  precipitated  by  ammonia.  Its 
action  upon  the  animal  economy  appears  to  be  closely  allied  to  that 
of  morphia. 

Apomorphia. — This  was  first  prepared  by  Arppe  in  1845,  but  at- 
tention has  lately  been  called  to  it  in  England  by  Matthieson  and 
"Wright,  who  prepared  it  by  means  of  hydrochloric  acid.  It  is  a 
derivative  of  morphia,  having  the  elements  of  one  equivalent  of 
water  taken  from  it ;  its  emetic  power,  being  free  from  the  most 
objectionable  properties  of  the  ordinary  emetics,  renders  it  valua- 
ble, while  its  peculiar  properties  fit  it  for  subcutaneous  injection. 
(Am.  Jour,  of  Pharm.,  vol.  xliv.  322.) 

The  following  is  Merck's  test  for.  opium: — -■ 

The  concentrated  solution  is  treated  with  caustic  potassa,  and 
skaken  with  ether;  a  strip  of  paper,  having  been  dipped  several 
times  in  the  ethereal  solution,  is  moistened  with  muriatic  acid,  and 
exposed  to  the  vapors  of  boiling  water;  on  account  of  the  ojiina, 
the  paper  will  acquire  a  red  color  if  opium  is  present  in  the  liquid. 
{See  also  Meconic  Acid.) 

Sanguinarina,  or  Chelerythrina.  G^^H^^fi^.  (Equiv.  784.) 
This  alkaloid  is  derived  from  the  roots  of  Sanguinaria  Canadensis, 
Chelidonium  majus,  and  Grluucium  luteum,  by  exhausting  tliom 
with  weak  sulphuric  acid,  precipitating  by  ammonia,  dissolving  it 
out  by  ether,  and  precipitating  by  sulphuric  acid  ;  the  sulphate  is 
decomposed  by  ammonia.  It  is  a  white,  pearly  substance,  of  an 
acrid  taste,  very  soluble  in  alcohol,  also  soluble  in  ether,  in  fi.^ed 
and  volatile  oils.  With  acids  it  forms  soluble  salts,  which  are  re- 
markable for  their  beautiful  red,  crimson,  and  scarlet  colors,  -b  rom 
this  it  is  inferred  that  a  native  salt  of  this  alkaloid  is  the  occasion 
of  the  brilliant  color  of  the  fresh  juice  of  the  plant.    The  alkaioiu 
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is  poisonous  in  large  closes,  but  its  salts  are  used  in  medicine  and 
Ibuiid  to  be  very  useful  in  doses  of  fractions  of  a  grain  in  expecto- 
rant remedies. 

Chelidina,  C^Jl^^fiy  —  Tbe  precipitate,  as  above,  which  is 
insoluble  in  ether,  is  exhausted  with  dilute  sulphuric  acid,  the 
solution  precipitated  by  ammonia,  and  the  precipitate  crystallized 
from  acetic  acid,  when  colorless  flat  crystals  remain,  which  are  free 
of  acetic  acid,  have  a  bitter  taste,  and  dissolve  in  alcohol,  fixed  and 
volatile  oils. 

It  forms  colorless,  acidulous  salts,  of  a  purely  bitter  taste,  which 
are  not  poisonous. 

Puccina  is  the  name  given  by  Dr.  Gibb  to  an  alkaloid  discovered 
by  Prof.  E.  S.  Wayne  in  the  ethereal  solution  of  sanguinarina ;  irs 
sulphate  remains  dissolved  in  ether  after  sanguinarina  is  precipi- 
tated ;  its- salts  are  of  a  deep  red  color.  (See  Am.  Journ.  ofPharm., 
vol.  xxviii.  p.  520.) 

Glaucina  is  prepared  from  the  juice  of  the  herb  of  Glaucium 
luteum,  by  precipitating  it  with  acetate  of  lead,  treating  the  filtrate 
with  sulphuretted  hydrogen,  precipitating  it  with  tainiin,  decom- 
posing the  precipitate  by  lime,  and  crystallizing  from  alcohol.  In 
tbe  horn-poppy  it  is  combined  with  fuinaric  acid. 

It  is  in  pearly  scales,  of  a  burning,  acrid  taste,  readily  soluble  in 
boiling  water,  ether,  and  alcohol.  It  assumes  a  i-ed  color  in  the 
light,  dissolves  in  warm  sulphuric  acid,  with  a  greenish-blue  color, 
rendered  reddish  by  dilution,  and  precipitated  by  ammonia,  with 
a  blue  color.    Its  salts  are  acrid. 

Picroglaiicina,  gaucina^  is  prepared  from  the  root  in  a  similar  way. 
It  is  in  white  crystalline  scales,  of  a  bitter,  nauseous  taste,  soluble 
in  water,  alcohol,  and  ether,  and  colored  deei3  green  by  sulphuric 
acid.    The  salts  are  crystal lizable,  and  of  a  bitter,  nauseous  taste. 

Corydalina,  G^^Ji^J^Oy. — The  juice  of  the  root  is  precipitated  by 
acetate  of  lead,  dilute  sulphuric  acid  and  ammonia;  the  last  pre- 
cipitate yields  the  alkaloid  to  alcohol.  It  has  also  been  obtained 
from  the  American  species,  though  by  a  dififerent  process. 

Soft  grayish-white  lumps  or  powder,  colorless  prisms  or  scales, 
without  odor,  nearly  tasteless,  insoluble  in  water,  soluble  in  ether, 
alcohol,  and  alkalies;  of  an  alkaline  reaction,  the  solutions  are 
greenish-yellow;  it  melts  in  boiling  water,  and  is  colored  greenish- 
yellow  in  the  light;  the  salts  are  soluble,  very  bitter,  somewhat 
crystal! izable  ;  nitric  acid,  even  in  dilute  solutions,  colors  corydalina 
red  or  blood-red,  destroying  it  at  the  same  time.  (See  Am.  Journ. 
of  Pharm.,  vol,  xxvii.  p.  2i)b.) 

Fumai'ina  is  similar  to  the  foregoing,  but  soluble  in  water  and 
insoluble  in  ether;  it  precipitates  solution  of  gelatine. 

Violia. — The  alcoholic  extract  is  treated  with  ether,  then  boiled 
with  sulphuric  acid  and  water,  precipitated  with  oxide  of  lead,  the 
precipitate  treated  with  alcohol.  Similar  in  its  action  to  cmetia; 
'JUt  (li tiering  chemically  from  it  by  rendering  reddened  litmus  pa])er 
gi'een,  and  being  more  soluble  in  water,  less  in  alcohol,  it  is  insoluble 
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in  ether  and  fixed  oils,  and  is  precipitated  from  the  solution  of  its 
sulphate  by  gallic  acid.    Some  violets,  however,  contain  emelia. 

Anchietia. — In  the  root  of  Anchieta  sal  utaris,  which  is  success- 
fully used  in  Brazil,  for  the  treatment  of  various  skin  diseases. 

The  bark  of  the  root  is  mashed  and  allowed  to  ferment,  extracted 
witli  muriatic  acid  and  water,  evaporated  and  precipitated  by  am- 
monia; by  treatment  with  animal  charcoal  and  repeated  crystalliza- 
tion from  alcoholic  solution  it  is  obtained  pure.  Yield  about  .42 
per  cent. 

Straw-yellow  needles,  insoluble  in  ether  and  water,  easily  soluble 
in  alcohol,  no  smell,  taste-  sharp,  nauseous ;  nitric  acid  colors  it 
orange-yellow  to  chrome-yellow;  sulphuric  acid  violet  to  blackish. 

The  salts  are  soluble,  crystallizable ;  the  muriate  is  colorless, 
crystallizing  fi-om  hot  water  in  star-like  needles,  after  which  it  is 
insoluble  in  water. 

Iheobroinina,  O^H^fi^. — It  is  prepared  from  the  chocolate  nut, 
by  a  process  similar  to  that  for  obtaining  cafteina.  It  dissolves 
with  difficulty  in  boiling  water,  alcohol,  and  ether;  boiling  solu- 
tion of  caustic  baryta  dissolves  it,  and  it  separates  again  on  cooling. 
It  has  a  slightly  bitter  taste,  is  unalterable  in  contiict  with  the  air, 
is  rendered  brown  on  exposure  to  a  heat  of  480°,  and  sublimes  at 
between  554°  and  563°,  leaving  but  little  charcoal. 

Its  salts  resemble  those  of  caffeina.  The  tannate  is  soluble  in  an 
excess  of  tannic  acid,  in  alcohol,  and  boiling  water.  With  chlorine 
it  is  converted  into  methylamina.  Prof.  Strecker  has  found  that 
by  heating  in  a  sealed  tube  Theobrominia -}- AgO  with  C.^H^I 
(iodide  of  methyle)  the  resulting  products  are  Agl  +  HO  -I-  Caifeina. 

Caffeina,  Theina,  Guaranina,  Fsoralem,  GgR^J>lfi^+2K^0. — It  is 
prepared  from  the  hot  infusion  of  tea  or  coftee  by  precipitating  the 
tannic  acid  with  subacetate  of  lead,  boiling  the  mixture,  filtering, 
removing  the  excess  of  lead  by  hydrosulphuric  or  sulphuric  acid, 
evaporating  the  clear  liquor  and  recrystallizing  the  product. 

A.  Vogel,  jr.'s,  method  is  as  follows :  Powdered  cotfee  is  extracted 
by  commercial  benzol,  this  is  distilled  oif,  leaves  an  oil  and  catfeina 
behind ;  the  oil  is  removed  by  a  little  ether  or  by  water,  from 
which  latter  liquid  the  alkaloid  crystallizes  on  cooling. 

Coffee  contains  about  |  per  cent,,  tea  (gunpowder)  1  to  4  per  cent., 
Ilex  Paraguayensis  (Psoralea  glaudulosa),  .13  per  cent,  of  caffeina. 
Black  tea  contains  inore  caflJeina  than  green  tea. 

It  crystallizes  in  needles,  losing  2  eq.  water  of  crystallization  at 
302°  F. ;  it  melts  at  352°  and  sublimes  at  725°  without  decomposi- 
tion ;  it  is  soluble  in  alcohol,  ether,  chloroform,  and  hot  water,  cold 
water  dissolves  but  little.  If  boiled  with  nitric  acid,  the  yellow 
liquid  assumes  a  purple  color. 

Its  salts  and  double  salts  are  well  defined  and  crystallizable,  some 
are  decomposed  by  water.  It  produces  a  crystalline  precipitate 
with  nitrate  of  silver.  Tannate  of  caffeina  is  obtained  as  a  white 
precipitate,  soluble  in  boiling  water. 

When  catfeina  is  distilled  with  caustic  baryta,  the  distillate  con- 
tains ammonia  and  methylamina,  and  there  remains  in  the  retort 
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a  new  base  cafeidina,  CjH-i^fi^,  which  is  not  precipitated  by  solu- 
tion of  ammouia  or  potassa,  but  is  separated  in  oily  drops  by  solid 
KG. 

Cafleina  is  not  an  alimentary,  but  tonic,  and  in  large  doses  a 
poisonous  substance,  producing  death  in  various  animals,  by  palsy- 
ins:  the  nervous  system.  {Dr.  Stuhlmann.)  It  seems  to  act  chiefly 
on'lhe  ganglionic  system  of  nerves,  and  but  slightly  on  the  brain. 
L.  Thonii)Son  has  used  it  in  doses  of  from  1  to  5  grains  in  the  low 
stages  of  typhoid  fevers  with  marked  success  ;  he  also  recommends 
it  in  hemicrania,  neuralgia,  and  relapsing  fever.  Its  solution  in 
citric  acid  has  been  used  with  considerable  success  in  the  treatment 
of  sick-headache.  {See  Extemporaneous  Pharmacy.)  This  solution 
is  frequently  regarded  as  the  solution  of  a  citrate,  the  existence  of 
which,  however,  is  denied  by  Hager.  The  arseniateof  catfeina  has 
been  used  by  Dr.  Gastriel,  of  Cairo,  Egypt,  as  a  substitute  for  quinia 
iu  intermittents.    {Am.  M.  Monthty,  xvii.  267.) 

Hannalina,  G^JIL^J^fi. — The  seeds  of  Peganum  harmala  (Ruta 
sylvestris),  a  plant  of  Southern  Russia,  are  used  there  as  a  dye,  and 
are  said  to  be  inebriating  and  soporific. 

The  neutralized  infusion  with  acidulated  water  is  saturated  with 
table  salt,  in  which  solution  the  chlorides  are  insoluble  ;  the  purified 
salts  are  precipitated  by  excess  of  ammonia,  when  harmina  crystal- 
lizes first  in  needles,  afterwards  harmalina  in  scales.  Colorless 
scales  or  octohedrons,  nearly  tasteless,  with  difficulty  soluble  iu 
water  and  ether. 

The  salts  are  of  a  sulphur-yellow  color,  not  dyeing;  of  a  purely 
bitter  taste ;  precipitated  by  excess  of  acids  or  inorganic  salts.  By 
digestion  with  alcohol  another  alkaloid— 

For phyr harmina,  harmala  of  Goebel,  is  obtained,  of  a  red  color, 
yielding  red  salts  and  dyeing. 

Harmina,  G^Jl^^^JD,  is  a  product  of  oxidation  of  harmalina  ;  it 
crystallizes  in  colorless  prisms;  its  salts  are  colorless,  but  otherwise 
resemble  those  of  harmalina.  Harmina  and  harmalina  are  splendid 
red  dyes,  if  previously  converted  into  porphyrharmina. 
•  Jamaicina  is  obtained  from  the  cabbage-tree  bark,  GeofFroya 
Jamaicensis,  also  called  Andira  inermis. 

The  aqueous  infusion  is  precipitated  by  basic  acetate  of  lead, 
treated  with  sulphuretted  hydrogen,  and  evaporated.  It  crystal- 
lizes in  yellow  quadrangular  tables,  bitter,  soluble  in  water,  little 
in  alcohol,  melting  below  the  boiling  point  of  water.  The  salts  are 
yellow,  bitter,  some  crystallizable;  in  small  doses  they  produce  rest- 
lessness, in  larger  purging.    It  is  said  to  be  vermifuge. 

Surinamina. — From  the  bark  of  Andira  retusa  (GeofFroya  Surl- 
namensia),  is  prepared  similarly  to  the  above.  It  crystallizes  in 
fine  white  microscopic  needles,  without  taste  or  smell,  nearly  in- 
soluble in  cold  water  and  ether,  soluble  in  boiling  alcohol  and  boil- 
ing water. 

Bo.ptisina. — The  root  of  Baptisia  tinctoria  contains  an  alkaloid 
^hich  has  not  been  isolated,  unless  the  crystalline  principle  of  B. 
Ij.  Smedley  {Am.  Joiirn.  Fharm.,  1862,  310)  is  the  pure  alkaloid. 


490        ON  THE   ORGANIC   ALKALIES   OR  ALKALOIDS. 


Cynapia  is  a  scarcely  known  alkaloid,  obtained  hy  Ficinus  from 
fool's  parsley.  {See  Syllabus.)  It  crystallizes  in  rhombic  prisms, 
which  are  soluble  in  water  and  alcohol,  insoluble  in  ether,  and  have' 
an  alkaline  reaction.    The  sulphate  is  crystallizable. 

Trianosperinia. — From  the  root  of  the  Brazilian  tayuya  de  pimeuta 
comari,  Peckolt  separated  this  alkaloid,  which  is  probably  identi- 
cal with  Herberger's  tayuyina.  It  crystallizes  in  colorless  needles, 
is  inodorous,  of  a  biting  taste,  insoluble  in  ether,  soluble  in  alcohol 
and  water,  has  an  alkaline  reaction,  and  furnishes  with  sulphuric 
acid  a  crystallizable  salt.    It  appears  to  be  purgative. 

Atherospermia,  C,„H^o]SrO„  was  discovered  by'Zeyer  in  an  Austra- 
lian drug.  {Am.  Journ.  Pharm.^  1862,  165.)  It  is  a  grayish-white 
powder,  of  a  bitter  taste,  changing  to  yellowish  in  the  sunlight, 
"When  carefully  heated  it  gives  off  the  odor  of  putrid  meat  and 
afterwards  of  herrings ;  it  probably  evolves  propylamina.  It  is 
nearly  insoluble  in  water;  dissolves  in  1000  parts  of  cold  and  100 
p.  boiling  ether,  in  32  p.  cold  and  2  p.  boiling  stronger  alcohol,  in 
chloroform,  bisulphide  of  carbon,  volatile  and  fixed  oils;  concen- 
trated nitric  acid  produces  a  brown-yellow  color;  sulphuric  acid 
and  chromate  of  potassium  yield  slowly  a  green  color  of  Cr203; 
from  iodic  acid  it  liberates  iodine. 

Coeaina,  C^^TL^^O^  is  obtained  from  the  leaves  of  Erythroxylon 
coca  by  exhausting  them  with  acidulated  alcohol,  treating  with 
milk  of  lime,  neutralizing  the  filtrate  with  sulphuric  acid,  evapo- 
rating, diluting  with  water,  filtering  from  the  resin,  precipitating 
by  carbonate  of  sodium  and  exhausting  the  alkaloid  by  ether,  the 
last  traces  of  coloring  matter  can  only  be  removed  by  washing  with 
alcohol. 

It  crystallizes  from  its  alcoholic  solution  in  colorless  prisms; 
soluble  in  704  parts  of  cold  water,  in  alcohol  and  ether.  The  solu- 
tions are  alkaline  to  test  paper;  bitterish  ;  promote  the  flow  of  saliva 
and  produce  a  feeling  of  numbness  upon  the  tongue. 

Its  salts  crystallize  with  some  difficulty,  and  sho^y  no  striking 
reactions  with  tests,  or  peculiar  coloration  with  oxidizing  agents. 
Its  precipitate  with  iodohydrargyrate  of  potassium  (Mayer's  test) 
dissolves  in  muriatic  acid,  in  which  behavior  it  diflers  from  other 
alkaloids. 

Heated  with  muriatic  acid  it  splits  into  benzoic  acid  and  a  new 
base  ecgoriina,  CgR,,'NO,+Rfi,  which  is  soluble  in  water. 

For  further  accounts  see  the  papers  of  Dr.  A.  Niemann  {Am. 
Journ.  Fharm.,  1861,  122),  of  J.  M.  Maisch  {ibid.,  496),  and  of 
Lossen  {ibid.,  1862,  406). 

The  Cinchona  Alkaloids  and  their  Salts. 
Quinia.    CJI,,N-A+HA    (Equiv.  324.) 
This  alkaloid  is  prepared  from  various  species  of  cinchona  bark, 
which  contain  it  in  combination  with  kinicacid  and  the  astringent 
principle  called  cincho-tannic  acid.    These  combinations  being  oiuy 
partially  soluble  in  water,  resort  is  had  to  an  acid  which  liberates 
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the  alkaloid  in  a  soluble  form.  That  used  in  our  officinal  process 
for  preparing  the  snljihate  of  quinia  is  muriatic,  which  is  mixed 
with  water  in  which  the  powdered  bark  is  boiled.  The  very  solu- 
ble muriate  of  quinia  contained  in  this  decoction  is  decomposed, 
^ivino-  up  its  acid  to  lime,  while  the  quinia  is  liberated,  and,  being 
insoluble,  is  j^recipitated  with  the  excess  of  lime  added,  the  water 
retaining  the  chloride  of  calcium  resulting  from  the  reaction,  and 
most  of  the  impurities,  in  solution.  The  precipitated  quinia  and 
excess  of  lime  being  now  digested  in  alcohol,  the  former  is  dissolved, 
and  the  impure  quinia  is  obtained  by  evaporating  this  alcoholic 
solution.  The  remaining  part  of  the  process  consists  in  converting 
this  into  the  officinal  sulphate,  at  the  same  time  rendering  it  pure. 
To  accomplish  this,  the  amorphous  mass  is  dissolved  in  diluted 
sulphuric  acid,  and  filtered  through  bone-black,  which  contains 
sufficient  carbonate  of  lime  to  neutralize  the  excess  of  sulphuric 
acid,  and  thus  facilitate  the  crystallization  of  the  sulphate  as  the 
solution  cools.  This  process  requires  to  be  repeated,  with  the  addi- 
tion of  acid,  if  the  charcoal  is  too  alkaline,  till  a  white  and  pure 
product  is  the  result. 

The  following  is  the  process  for  preparing  this  alkaloid  without 
alcohol,  by  Herring,  who  substitutes  in  place  of  it,  oil  of  turpentine 
or  benzole: — 

Powdered  bark  is  boiled  with  caustic  soda,  to  remove  extractive, 
gum  and  coloring  matter,  exhausted  Avith  diluted  sulphuric  acid, 
evaporated  at  about  120°,  filtered,  precipitated  by  caustic  soda, 
washed,  redissolved  in  TI^SO^,  recrystallized,  treated  with  animal 
charcoal,  and  by  fractional  crystallizations  purified  from  the  other 
alkaloid. 

The  soda  liquor  is  supersaturated  with  muriatic  acid,  evaporated, 
filtered,  treated  with  hydrate  of  lime,  from  which  precipitate  the 
alkaloids  may  be  extracted  by  oil  of  turpentine  or  benzole.  On 
adding  diluted  HjSO^,  a  solution  of  the  alkaloid  is  obtained  to  be 
purified  as  above. 

Quinia  occurs  in  silky  needles,  or  in  a  crystalline  powder,  fusi- 
ble at  194°  to  an  electrical  mass,  soluble  in  about  400  parts  of 
water,  60  parts  ether,  2  parts  alcohol  or  chloroform,  24  parts  of 
olive  oil,  also  in  alkalies,  carbonate  of  ammonia,  chloride  of  cal- 
cium, etc.  Its  solution  in  concentrated  nitric  acid  turns  yellow  by 
heat,  the  solution  in  sulphuric  acid  is  colored  only  at  a  high  tem- 
perature. 

Its  salts  are  mostly  crystallizable;  their  solutions  show  a  blue 
fluorescence,  and  on  the  addition  of  fresh  chlorine  water  and  a 
little  ammonia,  are  colored  violet,  by  an  excess  of  NIT3  emerald- 
green;  too  much  chlorine  causes  a  brown  color.  A  solution  of 
quinia  in  diluted  sulphuric  acid,  mixed  with  some  acetic  acid  and 
alcohol,  and  heated  to  130°,  yields,  after  the  addition  of  tincture 
of  iodine,  beautiful  emerald-green  crystals  of  iodosulphate  of  quinia, 
Herapath's  salt,  which  are  nearly  colorless  by  transmitted  light.  The 
solution  of  its  salts  is  precipitated  by  alkalies,  their  carbonates  and 
bicarbonate;  but  if  they  had  been  previously  sufficiently  acidulated 
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with  tartaric  acid,  bicarbonate  of  sodium  produces  no  precipitate. 
If  their  solution  is  treated  first  with  clilorine  water,  free  from  hydro- 
chloric acid,  and  subsequently  with  finely-powdered  ferrocyanide 
of  potassium,  a  red  coloration  is  produced,  while  potassa  causes  a 
yellow  color.  Quinia  salts  are  precipitated  by  ferrocyanide  of 
potassium,  the  precipitate  is  dissolved  on  boiling  and  by  an  excess 
of  the  precipitant.    (Difiterences  from  cinchonia.) 

Q'ldnice  Sidj^has,  U.  S.  P. — Of  the  salts,  the  neutral  sulphate  (for- 
merly called  disulphate)  is  officinal  and  mostly  employed.  Its  mode 
of  preparation  has  been  given  above.  It  is  in  feathery  white  crys- 
tals, much  interlaced;  of  its  eight  equivalents  of  water,  six  are 
given  off  by  exposure  to  dry  air,  while  the  remaining  two  are 
driven  off  at  248°.  It  dissolves  in  740  parts  of  cold  and  30  parts 
boiling  water,  in  60  parts  of  alcohol,  but  scarcely  in  ether.  The 
addition  of  a  mineral  or  of  certain  organic  acids  renders  it  easily 
soluble.    {See  above  page  475.) 

The  salts  of  quinia  are  all  used  as  tonics;  the  sulphate,  especially, 
is  a  well-known  antiperiodic  and  febrifuge ;  it  is  said  to  produce 
abortion  when,  given  during  pregnancy.  The  dose  varies  from  one 
to  twenty  g'rains.  It  is  given  in  power,  pill,  mixture,  and  solution. 
{See  Extemporaneous  Pharmacy.) 

By  heating  together  sulphate  of  quinia,  solution  of  chlorinated 
lime,  muriatic  acid,  and  ammonia  water,  a  green  resinous  mass  is 
obtained,  which  has  been  called  dalleochine  or  quinine  green.  Min- 
eral acids  dissolve  it  with  a  brown,  acetic  acid  with  a  blue  color, 
the  green  being  restored  on  neutralization.  Its  alcoholic  solution, 
diluted  with  water,  dyes  silk,  woollen,  and  cotton,  the  latter  after, 
the  application  of  albumen  as  mordant. 

Quinice  Valerianas,  U.  S.  P. — Valerianate  of  quinia  was  made 
officinal  in  1860.  It  is  obtained  by  dissolving  freshly-precipitated 
quinia  in  diluted  valerianic  acid,  heated  to  180°  F.,  and  crystalliz- 
ing by  cooling ;  the  mother-liquors  are  evaporated  below  120°.  It 
combines  the  tonic  properties  of  quinia  with  the  antispasmodic 
effects  of  the  valerianates. 

It  is  colorless,  or  white;  crystallizes  in  rhomboidal  tables,  and  has 
a  peculiar  repulsive  odor  and  bitter  taste.  When  heated  it  fuses 
and  gives  off  white  vapors.  It  dissolves  in  110  p.  of  cold,  and  40  p. 
of  boiling  water,  and  in  6  p.  of  cold  and  1  part  of  hot  alcohol,  also 
in  ether.    The  dose  is  from  one  to  five  grains. 

The  following  unofficinal  salts  are  occasionally  prescribed: — 

Quinim  Murias. — The  Dublin  Pharmacojjo&ia  orders  437  grains  of 
crystallized  sulphate  of  quinia  (equivalent  to  382  grains  of  the  salt 
dried  at  212°)  dissolved  in  30  ounces  of  boiling  water,  to  be  pre- 
cipitated by  123  grains  of  chloride  of  barium,  and  the  filtrate  evapo- 
rated until  a  pellicle  forms.  Another  process  is  to  decompose  1 
part  of  the  sulphate  in  alcoholic  solution  by  3  parts  of  chloride  ot 
sodium.  It  crystallizes  with  311^0  in  needles  of  a  pearly  lustre, 
more  soluble  than  the  sulphate.  Baryta  is  detected  by  sulphuric 
acid,  sulphate  of  quinia  by  chloride  of  barium. 

Quinice  ht/pophosphis.—lntvodvieQd  to  notice  by  Prof.  J.  Lawrence 
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Sniitli,  is  made  with  fucility  by  dissolving  one  ounce  suliihiite  of 
qiiiiiia  in  Avater  by  the  aid  of  diluted  Bulpliuric  acid,  tlieu  pre- 
cipitating the  alkaloid  with  ammonia,  Avashing,  digesting  the 
quinia  in  excess,  in  hypophosphorous  acid  with  heat;  after  filter- 
ing, it  is  evaporated  spontaneously  till  it  crystallizes.  It  may  also 
be  made  by  double  decomposition  between  hypophosphite  of  baryta 
and  sulphate  of  quinia.  It  is  in  elegant  tufts  of  feathery  crystals, 
soft  to  the  touch,  soluble  in  60  parts  of  water,  and  more  so  in  hot 
water.  It  loses  water  at  300°,  melts,  and  turns  brown.  Dose,  one 
to  five  grains. 

Quinice  iodosulphas,  Herapath's  salt,  the  preparation  of  which 
has  been  noticed  among  the  tests  for  quinia,  has  been  used  in 
heemoptysis,  tuberculosis,  scrofula,  etc.,  in  doses  of  J  to  3  grains, 
three  or  four  times  a  day.    (See  Am.  Drug.  Circ,  iv.  285.) 

Quinice  Hydriodas. — 5  parts  of  effloresced  sulphate  of  quinia  dis- 
solved in  alcohol  and  decomposed  by  an  alcoholic  solution  of  3  parts 
of  iodide  of  potassium,  precipitates  sulphate  of  potassium,  and 
yields,  on  cooling  and  evaporating,  hydriodate  of  quinia  in  fine 
crystalline  needles. 

Quinice  antimonias  is  precipitated  by  double  decomposition  of 
antimoniate  of  potassium  and  sulphate  of  quinia,  and  crystallized 
from  hot  water  or  alcohol.  It  has  been  administered  in  periodical 
diseases  in  doses  of  from  six  to  ten  grains  during  apyrexia,  and  it 
is  stated  to  be  rarely  necessary  to  give  it  a  second  time. 

QuinicB  Arsenis. — Quinia  is  precipitated  from  100  parts  of  its  sul- 
phate, dissolved  in  600  parts  alcohol,  and  boiled  with  14  parts 
arsenious  acid,  the  filtrate,  on  cooling,  separates  needles  of  this 
poisonous  salt.  It  may  be  given  with  caution  in  doses  from  one- 
quarter  to  one-half  grain  several  times  a  day. 

Sulphate  of  quinia,  iron,  and  magnesia,  as  proposed  by  Dr.  Fergus, 
contains  5  parts  of  the  first,  15  of  the  second,  and  80  of  the  third 
sulphate,  it  being  merely  an  intimate  mixture  of  the  three.  It  is 
claimed  for  this  preparation  that  the  adjuvant  property  of  both  iron 
and  quinia  are  remarkably  heightened,  and  that  in  solution  the 
iron  is  not  oxidized.  (?) 

Quinice  lactas  is  obtained  by  saturating  lactic  acid  with  quinia, 
or  by  double  decomposition  of  the  baryta  salt  of  the  former  with 
the  sulphate  of  the  latter,  and  crystallizes  in  soluble  needles. 

Quinice  tartras  is  crystallized  in  needles  from  the  hot  solution  of 
qiiinia  in  tartaric  acid. 

_  Quinice  citras  is  separated  in  needles  from  the  hot  mixture  of 
citrate  of  sodium  added  to  sulphate  of  quinia  until  an  acid  reaction 
is  shown  to  test  paper.    {See  Citrate  of  Quinia  and  Iron.) 

Quinice  Acetas. — Seventeen  parts  of  the  eflloresced  sulpliate  of 
•"luinia  are  dissolved  in  boiling  water  and  mixed  with  six  parts  of 
ci'ystallized  acetate  of  sodium;  acetate  of  quinia  crystallizes  in 
white  feathery  needles,  nearly  insoluble  in  cold  water.  (See  remarks 
in  Am.  Journ.  Pharm.,  xxx.  385.) 

Quinioi  hydrobromas. — Two  hydrobromates  are  known ;  the  neutral 
which  is  very  soluble  in  water  and  alcohol,  and  has  an  alkaline  reac- 
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tion,  and  the  basic,  which  is  much  less  soluble,  and  is  alkaline  in  its 
reaction.  10  parts  of  basic  sulphate  of  quinia  and  50  parts  of  alco- 
hol (85°)  are  heated  together  in  a  small  flask,  8  parts  of  bromide  of 
potassium  dissolved  in  20  parts,  of  water  are  mixed  with  10  parts  of 
diluted  sulph.  acid  (1  per  cent.)  and  added  to  the  solution  of  quinia, 
wliich  is  then  brought  to  the  boiling  point;  after  a  few  minutes  the 
sulphate  of  potassium  is  separated  by  filtration  and  washed  with 
hot  alcohol.  The  filtrate  and  the  washings  are  evaporated  and  al- 
lowed to  crystallize.  The  salt  is  pearly  white  and  opaque,  and  con- 
tains traces  of  sulphuric  acid.  The  basic  hydrobromate  may  be  pre- 
]3ared  in  the  same  manner,  using  five  parts  of  bromide  in  place  of  ten. 

Quini(B_  Uras. — One  part  freshly  precipitated  quinia,  one  and  a 
half  of  uric  acid,  and  one  hundred  and  fifty  parts  of  water  are  to 
be  boiled  together  in  a  glass  vessel,  filtered  while  hot,  the  contents 
of  the  filter  treated  with  boiling  water,  and  the  filtrate  mixed  and 
set  by  in  the  cold  to  crystallize.  The  salt  forms  as  a  white  gran- 
ul  ar  mass,  the  mother-liquor  yielding  a  portion  by  evaporation. 
When  dry  it  is  a  white  powder,  with  a  feeble  lustre,  under  a  micro- 
scope showing  the  form  of  truncated  crystals  ;  soluble  in  855  parts 
of  cold  water,  1580  parts  of  alcohol,  sp.  gr.  823,  or  21.25  parts  of 
ether;  it  consists  of  quinia  59.34,  uric  acid  27.47,  water  13.19. 

Quinice  Tannas. — Tannic  acid  jDrecipitates  tannate  of  quinia  from 
all  solutions  which  have  not  been  too  much  acidulated;  it  has  little 
taste  on  account  of  its  sparing  solubility  in  neutral  liquids. 

Quinice  gallas  is  obtained  by  double  decomposition  between  a  hot 
solution  of  sulphate  of  quinia  and  gallate  of  potassium.  It  is  in 
crystalline  granules,  or  a  white  powder,  almost  insoluble  in  watePj 
soluble  in  alcohol  and  dilute  acids. 

Quinice  Kinas. — To  obtain  this  natural  salt  directly  from  the  bark, 
the  following  process  is  given  by  Henry  and  Plisson.  The  extract 
is  dissolved  in  3  parts  of  water,  nearly  neutralized  by  carbonate  of 
calcium,  then  cautiously  neutralized  by  hj'drated  oxide  of  lead  ;  from 
the  filtrate  the  lead  is  removed  by  sulphuretted  hydrogen,  after 
which  the  evaporated  liquid  is  treated  with  alcohol  of  .842,  the 
alcohol  distilled  off  and  the  residue  repeatedly  treated  with  water 
and  alcohol  until  nothing  is  separated  by  these  liquids.  It  is  ob- 
tained in  white  crystalline  warts,  soluble  in  4  parts  of  water,  and 
8  parts  of  alcohol. 

Quinice  Hydrqferrocyanas. — 1  part  sulphate  of  quinia,  1 J  parts  fer- 
rocyanide  of  potassium,  and  7  parts  of  boiling  water  yield  the  salt 
on  cooling,  which  is  to  be  recrystallized  from  alcohol.  It  appears 
in  greenish-yellow  needles,  which  are  insoluble  in  water.  Pelouze 
asserts  it  to  be  quinia  mixed  with  some  Prussian  blue.  Dollfuss 
found  it  to  be  CJi,,lTA+2(FeCy-l-2IICy)4-6Aq.  . 

Quinice  Suljjhoccirbolas.—A  formula  for  this  salt  is  published  m 
Ame7\  Journ.  Fharm.,  xlii.  506. 

Quinidia,  CJl,,^,0,  +  2llfi.    (Equiv.  360.) 
This  name  is  now  generally  applied  to  an  alkaloid  which  is 
isomeric  with  quinia,  but  difiers  from  it  in  turning  polarized  hgo^^ 
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to  tlie  right.  It  occurs,  in  company  with  the  otlier  alkaloids,  in 
nuuiy  cinchona  barks,  particularly  those  imported  from  New 
Grenada. 

It  is  obtained  from  its  sulphate  by  decomposition  with  ammonia, 
and  crystallizes  in  shining  colorless  efflorescing  crystals,  which  are 
readily  reduced  to  a  white  powder;  they  melt  without  decomposi- 
tion, and,  on  cooling,  concrete  into  a  grayish-white  crystalline 
mass.  When  ignited,  they  burn  with  the  odor  of  kinole  and  the 
volatile  oil  of  bitter  almonds;  they  have  a  less  intensely  bitter  taste 
than  quinia.  This  alkaloid  dissolves  in  1500  p.  cold  and  750  parts 
boiling  water,  in  3  parts  of  boiling  alcohol  and  90  of  ether,  and  its 
solution  turns  to  a  green  color  like  quinia  when  successively  treated 
with  chlorine  water  and  ammonia;  a  solution  of  either  alkaloid  even 
in  700,000  parts  of  water,  according'  to  lierapath,  shows  a  disper- 
sion of  light  with  a  bluish  milky  coloration.  Quinidia,  treated 
with  tincture  of  iodine  under  the  same  circumstances  as  quinia, 
yields  crystals  which  appear  garnet-red  by  transmitted  light,  and 
bluish-red  in  reflected  light.  Quinidia  is  the  only  cinchona  alka- 
loid yielding,  with  the  solution  of  an  iodide,  a  nearly  insoluble  pre- 
cipitate of  hydriodate  of  quinidia. 

Quinidice  sulphas  is  more  soluble  than  sulphate  of  quinia,  and 
remains  in  the  mother-liquor  after  the  quinia  salt  has  been  crystal- 
lized. When  the  cheaper  barks  above  referred  to  are  manipulated 
with,  this  salt  is  an  important  product ;  it  is  largely  produced,  and, 
by  some,  used  as  a  substitute  for  quinia.  As  generally  found  in 
commerce,  it  contains  cinchonidia,  and  comes  in  long,  shining 
white  crystals,  interlaced,  and  resembling  those  of  sulphate  of 
quinia.  It  is  soluble  in  130  parts  of  cold  water,  freely  soluble  in 
alcohol,  and  almost  insoluble  in  ether.  It  contains  six  equivalents 
of  water  of  crystallization. 

Cinchonia.    C^,TL.^,N^O.    (Equiv.  308.) 

This  is  a  cinchona  alkaloid  usually  accompanying  qumia.  Hua- 
mico  bark  contains  almost  exclusively  cinchonia,  which,  when  first 
isolated  from  this  bark,  was  called  huanucina,  under  the  supposi- 
tion of  its  being  a'distinct  alkaloid. 

It  may  be  obtained  from  this  bark  by  a  jirocess  similar  to  that 
for  the  preparation  of  quinia.  It  is  in  white  needles,  insoluble  in 
alkalies,  ether,  and  cold  water,  but  soluble  in  13  parts  of  boiling 
alcohol ;  chloroform  dissolves  4.3;  olive  oil,  1  per  cent,  of  cinchonia. 
It  is  less  bitter  than  quinia  and  quinidia,  fuses  at  330°  to  an  amor- 
phous mass,  and  at  a  higher  temperature  partly  sublimes  without 
decomposition;  polarized  light  is  deviated  to  tlie  right. 

Its  salts  are  generally  more  soluble  than  the  corresponding  salts 
of  quinia;  they  are  precipitated  by  the  caustic  alkalies  and  their 
carbonates;  and  in  not  too  diluted  solutions  the  bicarbonates  like- 
wise cause  a  precipitate  after  the  previous  addition  of  tartaric  acid. 
Under  similar  circumstances  cinchonia  does  not  produce  the  reac-  y 
tion  of  quinia  with  chlorine  and  ferrocyanide  of  potassium.  The 
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precipitate  of  ferrocyaiiide  of  potassium  in  cinchotiia  salts  is  insolu-  L 
ble  ill  an  excess  of  the  precipitant,  but  crystallizes  fron)  its  hot  J 
solution;  its  composition  corresponds  with  the  quinia  salt.  The  jj 
cinchonia  sulphate,  if  treated  with  iodine  similarly  to  sulphate  of 
quinia,  yields  a  brick-red  deposit. 

Cinchonice  Sulphas,  U.  S.  P. — If  cinchonia  occurs  in  barks  with 
quinia  and  quinidia,  this  salt  remains  behind  in  the  mother-liquor 
after,  the  prystallization  of  the  other  sulphates.  The  Pharmacopeia 
of  1860  directs  to  precipitate  this  mother-liquor  by  solution  of  soda, 
until  it  becomes  alkaline;  collect  on  a  filter,  wash  it  with  water,  and 
dry  it.  Then  wash  it  with  successive  small  portions  of  alcohol  to 
remove  other  alkaloids  which  may  be  present.  Mix  the  residue 
with  eight  times  its  weight  of  water,  and  having  heated  the  mix- 
ture, add  gradually  diluted  sulphuric  acid  until  it  is  saturated  and 
becomes  clear.  Then  boil  the  liquid  with  animal  charcoal,  filter  it 
while  hot,  and  set  it  aside  to  crystallize.  Lastly,  drain  the  crystals 
and  dry  them  on  bibulous  paper.  By  evaporating  the  mother- 
liquid  more  crystals  may  be  obtained. 

Sulphate  of  cinchonia  crystallizes  in  white,  shining,  short  oblique 
prisms  with  dihedral  summits.  It  melts  at  212°,  loses  its  water  of 
crystallization  at  a  somewhat  higher  temperature,  and  is  dissipated 
at  a  red  heat.  It  dissolves  in  54  parts  of  cold  and  much  less  boil- 
ing water,  in  seven  parts  of  alcohol,  and  very  sparingly  in  ether. 
Its  aqueous  solution  gives  with  AuClj  a  yellow  precipitate,  and 
with  CaCl  a  white  one.  Ammonia  added  to  its  solution  in  chlo- 
rine water  causes  a  white  precipitate.  If  the  salt  be  rubbed  with 
water  of  ammonia  and  then  treated  with  ether,  the  cinchonia 
separated  by  the  former  will  not  be  dissolved  by  the  latter. 

On  the  addition  of  sulphuric  acid  it  passes  into  the  very  soluble 
acid  sulphate. 

The  other  salts  of  cinchonia  may  be  prepared  like  the  correspond- 
ing quinia  salts;  the  following  have  been  occasionally  used: — 

Cinchonice  murias  is  in  silky  prisms,  easily  soluble  in  water  and 
alcohol.  This  salt  has  been  fraudulently  sold  for  sulphate  of 
quinia,  which  it  much  resembles  in  ai^pearance.  (See  Am.  Journ. 
Pharm.,  43,  92.) 

CinchonicB  hydriodas  crystallizes  in  needles. 

Cinchonice  tannas  is  a  yellowish  powder,  soluble  in  alcohol. 

Cinchonice  acetas. — If  acetic  acid  is  saturated  with  cinchouia,_on 
evaporation  granular  or  scaly  crystals  of  the  acetate  are  left,  which 
are  easily  soluble  in  water. 

Cinchonidia.    GJl^^Jd.    (Equiv.  308.) 

Cinchonidia  often  constitutes  the  greatest  part  of  commercial 
quinidia;  as  it  contains  no  water  of  crystallization,  it  is  not  efflo- 
rescent in  the  air.  •,       i  1 1    •     <.i  r  • 

Its  principal  peculiarities  are:  It  is  sparingly  soluble  in  etlier  , 
and  water,  dissolves  in  12  parts  cold  alcohol,  deviates  polarizett 
lio-ht  to  the  left,  and  gives  no  reaction  with  chlorine  Avater  ana  \ 
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ammoniii.  By  Dr.  lierapath's  test,  viz.,  treating  witii  iodine  like 
quiiiia,  tlie  resulting  idosulphate  of  cinclionidia  is  so  similar  in  ap- 
pearance to  the  corresponding  quinia  salt,  that  it  can  only  be  dis- 
tiuguislied  from  it  by  a  little  difference  in  the  tint  caused  by 
transmitted  light. 

'    Its  salts  are  freely  soluble  in  water  and  alcohol,  not  in  ether. 

The  base  discovered  by  Wittstein,  and  called  by  him  cinchonidia, 
is,  according  to  de  Vry,  a  mixtui-e  of  various  alkaloids,  but  princi- 
pally of  cinchonia  and  Pasteur's  cinchonidia;  and  the  huanokina  of 
Erdmann,  according  to  the  same  authority,  is  cinchonia  containing 
some  quinidia. 

JBetacinehonia,  C^JI^^Nfi,  was  announced  by  "W".  Schwabe  as  a 
constituent  of  some  chinoidine.  It  crystallizes  in  quadrangular 
prisms,  is  anhydrous,  fuses  at  302°  F,,  is  scarcely  soluble  in  hot 
water,  soluble  in  173  parts  of  cold  and  43  of  boiling  alcohol,  in  378 
parts  of  ether  and  268  parts  of  chloroform,  also  readily  in  volatile 
and  fatty  oils.  Its  alcoholic  solution  deviates  polarized  light  to 
the  right.    It  is  not  aftected  by  chlorine  water  and  ammonia. 

Its  salts  are  all  neutral  though  crystallizing  from  an  acid  solu- 
tion;  the  precipitate  by  alkalies  is  somewhat  soluble  in  excess; 
after  acidulating  with  tartaric  acid,  bicarbonate  of  sodium  produces 
no  precipitate.  lodosulphate  is  analogous  to  herapathite.  (See 
Am.  Joiirn.  Fharyn.,  1861,  p.  419.) 

The  reactions  as  stated  prove  this  alkaloid  to  he  closely  allied  to 
the  two  preceding  ones,  and  it  is  not  impossible  that  it  may  have 
been  formed  from  one  of  them  by  some  chemical  influence.  0. 
Hesse,  however,  asserts  that  it  is  nothing  but  cinchonia.  {Am. 
Journ.  Pharm.,  1863,  p.  54.) 

Paytine  is  the  name  given  by  Hesse  to  a  crystalline  alkaloid  dis- 
covered by  him  in  a  false  cinchona,  resembling  the  quina  blanca 
'  of  Mutis.    The  figures  obtained  by  its  analysis  lead  to  the  formula 
I'  Cj(,Hj^I^20.    It  forms  a  variety  of  salts  with  acids,  although  its 
alcoholic  solution  reddens  blue  litmus  paper.    Though  bitter,  it 
does  not  seem  to  produce  physiological  efl;ects.  •  Its  color  reactions 
i  are  numerous  and  remarkable. 

^  Oxycinchonia,  G^ail^*^^^^  has  been  obtained  by  oxidation  from 
<  cinchonia  by  Strecker  in  the  endeavor  to  prepare  quinia  artificially. 
Though  of  the  same  composition  it  lacks  its  most  prominent  pro- 
perties.   (Ibid.  58.) 

Quinicia  and  Cinchonicia. — The  acid  sulphates  of  quinia  or  cin- 
l>  chonia,  if  heated  for  three  or  four  hours  to  about  250°  or  266°,  are 
<'>  converted  into  alkaloids,  isomeric  with  the  original  bases,  the 
former  into  quinicia,  and  the  latter  into  cinchonicia,  and  but  very 
little  coloring  matter  ;  the  neutral  salts  sufler  partial  decomposition 
at  that  temperature  after  melting.    Both  alkaloids  are  nearly  in- 
soluble in  water,  soluble  in  alcohol,  easily  combined  with  carbonic 
acid,  displace  ammonia  from  its  salts,  and  deviate  the  polarized 
light  a  little  to  the  right.    The  optical  behavior  of  the  difl;ereut^ 
alkaloids,  therefore,  is  as  follows : — 
32 
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Quinia,  considerably  to  left.  Cinchonia,  consideraljly  to  vi^ht. 

Quinidia,       "  right.  Ciuchonidia,       "  left. 

Quiiiicia,  feebly  to  the  right.  Cinchotiicia,  feebly  to  the  right. 

Howard's  recently  discovered  cdkaloid  of  cinclioiia,  originally  de- 
scribed in  the  Journal  of  the  Chemical  Society^  2d  series,  ix.  61,  lias 
not  been  obtained  in  crystals,  but  appears  in  the  form  of  a  yellowish 
oil,  very  soluble  in  alcohol  and  ether.  It  is  a  strong  base,  forming 
neutral  and  very  soluble  crystallizable  salts,  not  as  bitter  as  those  of 
quinia;  the  oxalate,  which  is  the  best  known,  has  a  greenish-yellow 
hue. 

Chinoidina  or  Quinoidina  {Ch.innid.ine). — Is  a  product  of  alteration 
of  the  cinchona  alkaloids.  Drying  of  the  barks,  or  exposure  of 
solution  of  alkaloids  to  the  sun,  and  the  influence  of  a  high  tempera- 
ture appear  to  favor  this  alteration.  It  is  prepared  by  precipitating 
the  mother-liquor,  from  which  the  sulphates  of  the  other  alkaloids 
have  been  crystallized,  by  carbonate  of  cioda,  and.  extracting  with 
alcohol. 

It  is  a  reddish-brown,  resin-like  mass,  entering  into  combination 
with  acids  like  the  unaltered  alkaloids.  The  salts  are  resinous, 
uncrystallizable,  very  bitter.  It  is  isomeric  with  quinia,  and  has, 
therefore,  been  also  called  amorphous  quinia.  Pasteur  sui:)poses  it 
to  be  uncrystallizable  quinicia  and.  cinchonicia.  From  the  com- 
mercial article  the  four  cinchona  alkaloids,  quinia  excepted,  have 
at  various  times  been  prepared. 

It  has  strong  febrifuge  properties,  and  is  very  eflicient  in  doses 
double  those  of  the  sulphate  of  quinia,  either  in  pills  or  dissolved 
with  a  little  sulphuric  acid.  It  may  be  considered  pure  if  it  is 
entirely  soluble  in  alcohol,  and.  in  diluted  sulphuric  acid. 

Precipitated  extract  of  bark  is  the  same  preparation  as  the  above. 
It  difi:ers  from  the  extractum  calisayacum,  referred  to  in  the  chap- 
ter on  Extracts  by  not  containing  the  crystallizable  alkaloids. 

GENERAL  REMARKS  ON  THE  CINCHONA  ALKALOIDS. 

Of  the  remarkable  principles  above  described  as  existing^  in  cin- 
chona barks,  cinchonia  was  the  first  discovered,  having  been  isolated 
in  an  impure  state  as  early  as  1803,  and  fully  described  as  an  alka- 
loid by  Pelletier  and  Caventou  in  1820.  Quinia  was  discovered 
soon  after  by  the  same  chemists.  Not  until  1833  was  the  existence 
of  quinidia  announced.  In  that  year,  Henry  and  Delondre  an- 
nounced its  discovery,  but  afterwards  abandf)iied  the  idea  of  its 
being  a  distinct  principle  ;  so  that  no  further  attention  was  bestowed 
upon  it  until,  about  the  year  1844,  the  celebrated  German  chemist, 
Winkler,  investigated  its  properties,  and  conferred  upon  it  the 
name  quinidine,  "which,  to  correspond  with  our  nomenclature,  is 
changed  to  quinidia.  Pasteur  has  since  proved  that  quinidia  as  it 
occurs  in  commerce  is  generally  composed  chiefly  of  another  alka- 
loid to  which  he  gave  the  name  cinchonidia  ;  he  like\vise  discovered 
the  artificial  isomeric  alkaloids  quinicia  and  cinchonicia. 

On  j)ages  501  and  502  will  be  found  an  account  of  other  alkaioias, 
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discovered  in  particular  barks,  and  most  of  them  not  fully  investi- 
gated. 

The  former  scarcity  and  high  price  of  sulphate  of  quinia,  occa- 
sioned in  part  by  the  restrictions  placed  upon  the  trade  in  genuine 
Calisaya  bark  by  the  Bolivian  government,  had  the  effect  to  direct 
the  attention  of  physicians  to  other  and  similar  remedial  agents; 
but,  notwithstanding  the  frequent  announcement  of  favorable  re- 
sults from  the  trial  of  such,  there  seems  a  general  disposition  to 
withhold  confidence  from  any  but  the  products  of  that  remarkable 
family  of  South  American  trees  whose  history  has  been  so  long 
connected  with  the  cure  of  periodical  diseases.  The. introduction 
into  commerce  of  large  quantities  of  cheap  cinchona  barks  from 
new  sources,  has  been  another  result  of  the  long-continued  scarcity 
of  the  older  and  officinal  kinds.  ITotwithstanding  these  have  been 
regarded  by  many  with  jealousy,  and  doubts  have  been  entertained 
of  their  therapeutic  value,  the  stud}^  of  their  chemical  history  has 
shown  that  some  of  them  are  not  less  rich  in  alkaloids  than  the 
finest  monopoly  barks,  and  experiments  in  regard  to  the  thera- 
peutic value  of  their  characteristic  alkaloids  have  shown  a  close 
resemblance  in  physiological  effects  to  quinia  itself.  Some  Bogota 
barks  are  now  extensively  employed  for  the  manufacture  of  quinia, 
the  price  of  which  has,  in  consequence  thereof,  considerably  de- 
clined ;  some  of  these  barks,  beside  the  other  alkaloids,  abound  in 
quinia. 

Dr.  Pepper  and  other  f)ractitioners  connected  with  hospital  prac- 
tice, have  used  sulphate  of  quinidia  in  the  same  or  less  doses  than 
the  quinia  salt,  and  with  equal  success;  and  its  value  and  efficacy 
are  confi.rmed  by  the  ex^Derience  of  many  in  private  practice. 

Sulphate  of  cinchonia,  which  had  been  generally  overlooked,  has 
been  much  used  of  late  years  as  a  substitute  for  sulphate  of  quinia  ; 
and,  although  some  physicians  assert  that  larger  doses  of  it  are 
required,  and  that  it  is  more  variable  and  less  reliable  in  its  action 
than  the  quinia  salt,  I  am  told  by  Dr.  Conrad,  the  Apothecary  of 
Pennsylvania  Hospital,  that  in  that  Institution  the  three  cinchona 
alkaloids  are  used  indiscriminately  and  in  the  same  doses.  Through 
Dr.  R.  P,  Thomas  I  am  informed  that  the  cinchonia  salt  has  been 
used  with  satisfaction  as  a  substitute  for  that  of  quinia  in  the 
Philadelphia  and  N^orthern  Disiiensai'ies,  in  the  "Western  Clinical 
Infirmary,  and  Philadelphia  Hospital,  Blockley,  where  many  inter- 
mittents  are  daily  under  treatment.  It  has  also  been  successfully 
experimented  with  in  the  French  hospitals  as  a  substitute  for  the 
quinia  salt,  and  has  been  lately  introduced  into  the  U.  S.  Army. 

Qninoidine  is  sold  at  a  still  lower  price  than  either  of  the  crys- 
tallized products.  I  am  told  that  the  demand  for  it  has  not  justi- 
fied manufacturers  in  preparing  all  that  is  produced,  for  sale. 

Detection  of  Adulterations  ana  Inqnirities  in  Sulphate  of  Quinia. — 
The  behavior  of  the  cinchona  alkaloids  and  their  salts  has  been 
mentioned  under  their  respective  heads,  and,  with  the  aid  of  these 
tests,  it  is  not  very  difficult  to  distinguish  the  alkaloids,  when  pure, 
irom  each  other.    There  is  more  difficulty  experienced/in  detecting 
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the  presence  of  one  alkaloid  in  another,  or  in  finding  out  foreign 
substances  sometimes  fraudulently  mixed  with  them.  The  follow- 
ing are  the  various  tests  proposed  for  these  purposes. 

1.  Zimmer's  test — Sixty  drops  of  ether,  twenty  of  ammonia  water, 
and  ten  grains  of  the  sulphate,  previously  dissolved  in  fifteen  drops 
of  water  and  ten  drops  of  diluted  sulphuric  acid,  made  of  one  part, 
by  weight,  of  sulphuric  acid,  to  five  of  water,  are  mixed  in  a  test 
tube;  the  quinia,  being  soluble  in  the  ether,  will  not  appear,  but 
any  admixture  of  cinchonia,  or  above  ten  per  cent,  of  quinidia,  will 
separate  as  a  layer  of  white  powder,  between  the  aqueous  liquid  and 
the  supernatant  ether.  If  quinidia  be  present,  it  will  be  dissolved 
by  a  large  addition  of  ether,  while  cinchonia  will  not.  If  less  than 
ten  per  cent,  of  quinidia  is  present,  the  mixture  will  be  clear,  but 
the  quinidia  will  soon  crystallize,  while  quinia  will,  after  a  while, 
gelatinize  the  ethereal  solution. 

2.  Hump's  test  is  said  to  be  even  more  delicate  than  the  former. 
Six  grains  of  the  sul[)hate,  one-half  drachm  of  ether,  two  or  three 
di'ops  of  ammonia  water,  are  well  agitated  in  a  test  tube;  pure  sul- 
phate of  quinia  will  yield  a  perfectly  transparent  solution;  if  five 
per  cent,  of  sulphate  of  quinidia  is  present,  the  solution  will  like- 
wise be  clear,  but,  after  a  while  will  become  turbid;  ten  per  cent, 
of  quinidia  will  leave  a  portion  undissolved ;  with  less  than  five 
per  cent.,  the  solution  is  to  be  evaporated  spontaneously,  quinidia 
will  then  be  left  in  crystals,  but  quinia  as  a  gummy  mass. 

3.  Liebig's  test. — Fifteen  grains  of  the  salt  are  rubbed  with  two 
ounces  of  ammonia  water,  this  is  heated  until  nearly  all  odor  of 
ammonia  has  disappeared,  and  agitated  with  two  ounces  of  ether. 
If  a  turbidness  remains  on  the  margin  of  the  two  liquids,  cinchonia 
is  present. 

The  ethereal  solution  may,  besides  quinia,  also  contain  quinidia, 
which,  like  the  above,  will  be  left  in  crystals  on  spontaneous  evapo- ' 
ration. 

4.  Kerner''s  test. — Chemically  pure  neutral  sulphate  of  quinia  is  i 
dissolved  in  distilled  water  to  saturation  at  a  temperature  of  15°  0.  , 
(59°  F.);  5  c.c.  of  this  solution  are  precipitated  and  exactly  redis-  • 
solved  by  5  c.c.  of  ammonia  water,  sp.  gr.  92,  and  by  7  c.c.  of  am-  ■ 
monia,  sp.  gr.  96.    For  a  similarly  prepared  solution  of  sulphate  of 
quinidia  and  cinchonidia  from  10  to  13  times  this  quantity  of  am-  ■ 
monia  is  needed  to  have  the  same  efiect,  Avhile  the  precipitate  from  i 
the  cinchonia  salt  does  not  redissolve.    Accordingly,  to  test  the  • 
commercial  sulphate  of  quinia,  an  excess  of  it  is  treated  with  dis-  ■ 
tilled  water  of  59°  for  one-half  hour  until  a  satui-ated  solution  is  ; 
obtained;  5  cubic  centimetres  of  the  filtered  solution  are  mixed  : 
with  7  c.c.  of  oflicinal  water  of  ammonia  (or  with  5  c.c.  of  ammonia, 
sp.  gr.  .920);  if 'the  alkaloid  is  precipitated  and  redissolved,  the  : 
quinia  salt  is  pure;  if  more  ammonia  is  required  for  solution, 
quinidia  or  cinchonidia  is  present,  and  if  100  c.c.  ammonia  do  not 
efiect  a  clear  solution,  cinchonia  is  present.  . 

Since  sulphate  of  cinchonia  is  the  most  soluble  sulphate  ot  an 
the  cinchona  alkaloids,  and  since  the  sulphates  arranged  according  . 
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to  their  solubility  follow  in  this  order:  cinclionia,  ciiichonidia, 
quinidia,  quinia,  it  is  evident  that  if  a  commercial  samjile  of  sul- 
phate of  quinia  is  treated  with  an  insufficient  quantity  of  water  at 
59°  F.,  the  most  soluble  sulphates  must  be  dissolved  first,  and  con- 
seqeiitly,  the  larger  the  excess  of  the  commercial  salt,  the  more 
readily  will  these  other  alkaloids  be  discovered  in  the  solution  by 
means  of  the  ammonia  water  of  the  above  standard  strength.  (See 
the  very  interesting  paper  in  Am.  Journ.  Fharm.,  1862,  417-429.) 

5.  The  presence  in  the  sulphates  of  cinchona  alkaloids  of  com- 
mon adulterations  may  be  detected  as  follows: — 

The  sulphates  are  entirely  soluble  in  cold  dilute  sulphuric  acid, 
and  entirely  dissipated  by  heat.  Sulphate  of  calcium  may  be  detected 
by  its  insolubility  in  alcohol,  and  by  remaining,  after  ignition,  on 
a  piece  of  platina  foil.  Starch  would  remain  insoluble  in  dilute 
acid  and  in  alcohol,  and  would  be  recognized  by  the  well-known 
iodine  test.  Stearic  and  margaric  acids  and  resins  would  float  in 
the  acid  solution,  and  be  dissolved  by  ether.  Salicine,  if  more  than 
ten  per  cent,  were  present,  would  show,  with  concentrated  sulphuric 
acid,  a  red  color.  Fhloridzin  would  be  detected  as  yielding  a  yellow 
color  with  the  same  reagent,  or  by  the  yellow,  red,  and  blue  color 
imparted  to  it  by  gaseous  ammonia  under  a  bell  glass.  Sugar  or 
mannite  would  be  blackened  by  concentrated  sulphuric  acid.  Oxa- 
late of  ammonium  would  be  detected  by  giving  off  ammoniacal 
vapors  with  caustic  potassa.  Solution  of  caustic  baryta  dissolves 
salicine,  phloridzin,  gum,  mannite,  etc.,  but  leaves  the  alkaloids  and 
sulphate  of  baryta;  in  the  solution,  after  it  lias  been  freed  from 
baryta  by  carbonic  acid,  these  substances  may  be  detected. 

Besides  the  foregoing,  the  following  alkaloids  have  been  dis- 
covered in  various  barks. 

Aricinia,  C2oH24lSr2022H20,  derived  from  Arica,  the  port  from 
whence  the  bark  is  sent,  is  prepared  like  the  other  cinchona  alka- 
loids, and  crystallizes  in  white,  transparent  needles,  which  gradu- 
ally develop  a  bitter,  warming,  sharp  taste,  melt  between  356°  and 
374°,  are  insoluble  in  water,  soluble  in  ether,  alcohol,  and  ammonia. 
It  is  colored  green  by  concentrated  nitric  acid. 

The  salts  are  crystal lizable,  bitter,  easily  soluble  in  water  and 
alcohol,  insoluble  in  ether. 

Paricinia  has  been  discovered  in  Para  bark  by  "Winckler. 

It  is  a  white  mass,  uncrystallizable,  electric  when  rubbed  to 
powder,  slightly  soluble  in  water,  easily  soluble  in  ether  and  alco- 
hol, and  is  left,  after  cvaj)oration,  as  a  golden-yellow,  resinous  mass. 
Its  salts  are  amorphous,  resinous. 

It  appears  to  bear  to  aricina  the  same  relation  as  chinoidina  to 
quinia. 

Pltayia,  discovered  by  Peretti,  is  prepared  from  the  aqueous  ex- 
tract, which  is  exhausted  by  alcohol,  evaporated,  dissolved  in  water, 
and  precipitated  by  ammonia,  washed  with  ether,  and  crystallized 
from  boiling  water. 
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It  is  in  colorless  prisms,  volatile,  not  bitter.  Its  salts  are  bitter 
and  crystallizable. 

Carihagia,  discovered  by  G-runer  in  Carthagena  bark,  crystallizes 
in  needles,  is  tasteless,  insoluble  in  water,  soluble  in  aleobol. 

Its  salts  are  bitter,  crystallizable,  resembling  the  quinia  salts,  but 
are  said  to  be  destitute  of  febrifuge  qualities. 

Emetia.  Cj^H^^N^Og. 

Emeiia  is  the  active  principle  of  ipecacuanha,  and  is  also  present 
in  the  roots  of  several  species  of  Viola. 

The  root  is  extracted  by  acidulated  water,  and  precipitated  by 
ammonia  ;  to  obtain  it  pure  and  white,  according  to  Merck,  it  is 
dissolved  in  dilute  muriatic  acid,  precipitated  by  corrosive  subli- 
mate, dissolved  in  alcohol,  decomposed  by  sulphuret  of  barium  to 
precipitate  mercury,  and  sulphuric  acid  to  precipitate  baryta,  di- 
luted with  water,  the  alcohol  evaporated,  and  the  sulphate  of  emetia 
precipitated  by  ammonia. 

It  is  a  white,  inodorous  powder,  not  crystalline,  of  a  bitter  taste, 
soluble  in  alcohol,  sparingly  so  in  water,  nearly  insoluble  in  ether 
and  fixed  oils,  fusible  at  about  120°  F.  Its  native  salt  existing  in 
the  root  is  taken  up  by  water,  wine,  and  diluted  alcoliol.  It 
assumes  a  dirty-green  color  by  sulphuric  acid,  is  converted  first  into 
a  yellow,  bitter,  resinous  substance,  afterwards  into  oxalic  acid.  In 
minute  doses  it  acts  as  a  powerful  emetic ;  in  larger  doses  it  is 
poisonous.  Nearlj'-  all  its  salts  are  easily  soluble  iti  water ;  the  acid 
salts,  according  to  Liebig,  are  crystallizable.  The  commercial 
emetia  is  very  impure,  and  not  preferable  for  ordinary  use  to  the 
various  Galenical  preparations  of  ipecac,  in  which  the  peculiar 
astringent  and  acid  principles  are  associated  with  the  alkaloid. 

The"  emetinum  impuriim  of  some  pharmacopoeias,  which  is  the' 
French  emetin  coloree.,  is  obtained  by  exhausting  the  alcoholic 
extract  of  ipecacuanha  with  water,  neutralizing  with  carbonate  of 
magnesium,  and  evaporating  the  filtrate. 

Arnicia. — According  to  the  analysis  of  Prof.  Walz  {Am.  Journ. 
Pharm.,  1861,  450),  arnica  flowers  contain  no  alkaloid,  the  arnicia 
being  a  ternary  glucoside,  free  from  nitrogen.  _    _  _ 

Eupatorina  is  an  alkaloid,  almost  unknown,  prepared  by  Rigliim 
from  the  European  water  hemp.  It  is  a  white  powder,  of  a  bitter 
acid  taste,  soluble  in  alcohol  and  ether,  and  insoluble  in  water. 
Its  sulphate  crystallizes  in  needles. 

The  Alkaloids  op  Strychnos  and  their  Salts. 
Strychnia,!!.^.^.  C„H,,NA-  (Equiv.  334.) 
The  Pharmacopoeia  directs  the  rasped  seed  of  nux  vomica ;  but  as 
their  comminution  in  the  dry  state  is  a  work  of  no  little  difficu  ty, 
it  is  best  to  first  heat  them  with  some  water,  or  expose  them  to  liot 
steam;  they  will  become  thoroughly  softened,  and,  while  still  warm, 
may  be  easily  bruised  in  a  warm  mortar,  or  between  two  iron 
cylinders;  they  are  then  treated  with  water  acidulated  with  niuu- 
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atic  acid;  after  concentration,  the  mnrinte  thus  formed  is  decom- 
posed by  lime,  which  precipitates  the  strychnia  along  with  the 
excess  of  lime  employed,  and  sdme  impurities.  The  alkaloid  is 
now  dissolved  out  from  the  precipitate  by  boiling  alcohol,  and  de- 
posited, on  evaporating  and  cooling.  To  pturify  it  still  further,  it 
is  next  converted  into  a  sulphate,  boiled  with  animal  charcoal,  and 
precipitated  by  ammonia.  St.  Ignatius'  bean  contains  a  large  pro- 
portion of  strychnia  and  less  brucia  than  nux  vomica,  but  is  not  so 
abundant  and  cheap. 

Strychnia,  as  thus  prepared,  is  a  white  or  grayish-white  powder 
which  may  be  crystallized  by  the  slow  evaporation  of  an  alcoholic 
solution.  It  is  distinguished  by  extraordinary  bitterness.  It  is 
soluble  to  a  limited  extent  in  water,  and  nearly  insoluble  in  abso- 
lute alcohol  and  ether;  its  best  solvents  are  70  per  cent,  alcohol, 
and  volatile  oils;  chloroform  dissolves  20  per  cent.,  and  olive  oil 
one  per  cent,  of  strychnia.  Perfectly  pure  strychnia  is  not  affected 
by  nitric  acid.  The  following  are  its  most  reliable  tests:  Eub  a 
very  little  of  the  powder  with  a  drop  of  sulphuric  acid  on  a  slab, 
and  add  a  minute  quantity  of  solution  of  chromate  of  potassium. 
A  splendid  violet  color  will  be  produced  if  it  contain  strychnia. 
Or  thus :  add  a  little  of  the  powder  to  a  few  drops  of  sulphuric  acid 
containing  -j^J^r  of  nitric;  it  will  form  a  colorless  solution;  but,  on 
the  addition  of  a  little  peroxide  of  lead,  a  bright  blue  color  will  be 
developed,  which  will  pass  rapidly  into  violet,  then  gradually  into 
red,  and  ultimately  to  yellow.  Its  solution  in  sulphuric  acid  is 
colored  red  by  chlorous  and  chloric  acids,  and  by  chlorates ;  a  solu- 
tion of  the  rose-colored  sulphate  of  manganese  causes  a  violet  color, 
the  same  color  is  produced  by  ferridcyanide  of  potassium,  and  this 
reaction  is  not  affected  by  the  presence  of  other  organic  substances. 

The  salts  which  strychnia  forms  are  mostly  crystallizable  and 
soluble.  Tlieir  solutions  are  precipitated  by  fixed  alkalies  and 
their  carbonates,  and  the  precipitate  is  insoluble  in  an  excess  of  the 
jirecipitant ;  the  precipitate  caused  by  ammonia  dissolves,  but  after- 
wards crystallizes  from  an  excess  of  it.  Sulphocyanide  of  potassium 
produces  a  white  crystalline  deposit ;  the  precipitate  with  gaseous 
chlorine  is  soluble  in  ether  and  alcohol.  If  acidulated  with  tartaric 
acid,  a  white  precipitate  occurs  by  bicarbonate  of  sodium. 

Adulterations  with  mineral  substances  are  discovered  by  the 
residue  left  after  ignition  or  after  solution  in  boiling  alcohol. 
Brucia  is  detected  by  the  red  color  on  the  addition  of  sulphuric 
acid. 

The  following  salts  have  been  occasionally  used  in  medicine, 
chieHy  on  account  of  their  solubility.  They  are  mostly  prepared 
by  neutralizing  the  acid  with  strychnia,  and  evaporating: — 

StrychnicB  sulphas  contains  7  Aq ;  it  crystallizes  in  prisms  and 
cubes,  is  efflorescent,  and  contains  75  i)er  cent,  strychnia.  It  is 
used,  on  account  of  its  solubility,  in  preference  to  the  alkaloid. 

Stri/cknice  nitras  crystallizes  in  needles  of  a  pearly  lustre,  which 
are  insoluble  in  alcohol. 

^tnjchnicE  micrias  is  in  silky  needles,  easily  soluble  in  alcohol. 
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Strychnice  hydriodas  is  obtained  by  double  decomposition  as  a 
white  crystalline  powder,  little  soluble  in  water,  more  in  alcohol, 
and  containing  nearly  73  per  cent,  strychnia. 

Strychnice  iodas  is  likewise  obtained  by  double  decomposition, 
and  crystallizes  in  jdat  pearly  needles,  soluble  in  alcohol,  but 
slightly  in  cold  water. 

Strychnice  aeetas  crystallizes  with  difficulty  in  white  silky  needles, 
\ery  soluble  in  alcohol  and  water. 

Strychnice  tannas  is  a  white  precipitate,  scarcely  soluble  in  water. 

The  medicinal  uses  of  strychnia  are  those  of  a  tonic,  with  a  special 
action  upon  the  nerves  of  motion.  It  is  much  employed  in  a  variety 
of  diseases,  lately  recommended  in  typhoid  fever  and  spermator- 
rhoea.   Dose,  one-twelfth  to  one-sixth  of  a  grain. 

In  doses  exceeding  two  or  three  grains,  strychnia  is  one  of  the 
most  powerful  and  fatal  of  poisons.  Immense  quantities  are  sold 
for  the  piurpose  of  killing  animals,  particularly  dogs,  on  whom  the 
most  certain  and  rapidly  fatal  effect  is  produced  by  its  use.  la 
cases  of  poisoning  by  strychnia,  the  most  prompt  and  vigorous 
efforts  are  necessary  to  arrest  its  effects.  The  jaws  must  be  pre- 
vented from  becoming  permanently  closed,  as  in  tetanus.  Emetics 
should  be  tried,  but  will  seldom  act.  Tannic  acid  or  other  astrin- 
gents administered  immediately  will  precipitate  alkaloid  in  an  in- 
soluble foi'm.  Chloroform  has  been  found  to  arrest  the  effects  of 
the  poison.  In  one  memorable  case  I  saw  the  life  of  an  individual 
saved  by  the  appjlication  of  the  poles  of  a  magnetic  battery  over 
the  stomach,  which  aroused  that  organ,  and,  by  excessive  vomiting, 
produced  compilete  expulsion  of  the  poison  and  relaxation  of  the 
spasm. 

Brucia.  G^^^^^^O^. 

If  strychnia  is  crystallized  from  a  hot  alcoholic  solution,  the 
mother-liquor  contains  nearly  all  the  brucia ;  but  it  may  be  entirely 
freed  from  strychnia  by  nitric  acid.  From  the  neutral  solution, 
the  strychnia  salt  crystallizes  first,  leaving  brucia  in  the  mother- 
liquor;  the  acid  solution,  however,  separates  the  brucia  salt  first  in 
hard,  four-sided  prisms,  while  the  strychnia  salt  crystallizes  after- 
wards in  fine  needles. 

It  crystallizes  in  oblique  four-sided  prisms,  dissolves  in  850  parts 
cold,  500  parts  boiling  water,  is  easily  soluble  in  alcohol,  insoluble  in 
ether ;  volatile  oils  dissolve  a  small  quantity.  Chloroform  dissolves 
66  I'ler  cent.,  and  olive  oil  nearly  2  per  cent.    It  contains  8  eq.  of  Aq. 

The  salts  are  bitter,  crystallizable,  precipitated  by  alkalies  ami 
alkaline  earths,  by  morphia  and  strychnia;  an  excess  of  amni(Miia 
dissolves  its  precipitate ;  if  acidulated  with  tartaric  acid,  no  i«re- 
cipitate  occurs  on  the  addition  of  bicarbonate  of  sodium ;  concen- 
trated nitric  acid  dissolves  brucia  and  its  salts  to  an  intensely  red 
fluid,  which  subsequently  acquires  a  yellowish-red,  and  by  heat  a 
yellow  tint;  if  now  protochloride  of  tin  or  sulphuret  of  ammonium 
is  added,  an  intense  violet  color  is  produced;  concentrated  sulphuric 
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acid  colors  it  at  first  rose-red,  afterwards  yellowish-green;  chlorine 
gas  causes  no  precipitate. 

The  red  color  produced  by  nitric  acid  with  brucia  is  so  intense 
that  Kersting  has  proposed  a  solution  of  the  latter  in  1000  water 
as  a  test  for  very  minute  quantities  of  the  former;  one  100,000th 
part  IHsTOj  with  the  brucia  solution,  over  a  layer  of  pure  IlgSO^, 
still  produces  at  the  margin  of  the  two  liquids  a  rose-red  color, 
changing  after  a  minute  to  yellow. 

Of  the  salts  used  medicinally,  the  neutral  sulphate  crystallizes  in 
needles  with  4  Aq;  the  neutral  nitrate  is  a  gum-like  mass,  but  the 
acid  nitrate  is  crystallizable  in  four-sided  prisms.  Brucia  is  a  less 
powerful  therapeutic  agent  than  strychnia,  being  safely  employed 
in  doses  of  from  two  to  four  grains. 

Igasuria. 

The  mother-liquors  of  the  former  two,  after  their  precipitation 
by  lime,  contain  this  alkaloid. 

It  crystallizes,  is  very  bitter,  dissolves  in  200  parts  boiling  water, 
in  weak  alcohol,  in  acids,  and  alkalies.  Sulphuric  acid  imparts  a 
rose  color,  which  turns  yellowish  or  greenish. 

The  salts  are  soluble,  crystallizable,  and  poisonous.  They  are 
precipitated  in  presence  of  tartaric  acid  by  alkaline  bicarbonates. 

Schutzenberger  has  found  that  what  has  been  called  Igasuria  is 
a  mixture  of  various  alkaloids,  which  he  purified  by  fractional 
crystallization.  They  are  all  colorless,  intensely  bitter,  poisonous 
like  strychnia,  soluble  in  boiling  water  and  alcohol,  slightly  in 
ether;  they  crystallize  in  transparent  needles  or  pearly  scales,  are 
colored  red  by  nitric  acid,  lose  their  water  of  crystallization  at 
212°.  Their  salts  are  easily  crystallizable.  They  are  distinguished 
by  affixing  the  letters  of  the  alphabet : — 

Igasuria,  a,  C.^Hj^N .,0^311,0.  Very  slightly  soluble. 

"  6,  C;8H,,]Sr:0-3H:0.  SU^htly  soluble. 

"  c,  C,8H,,]Sr ,"0,311,0.  Moderately  soluble. 

"  cZ,  0,711.,,^  A3H„0. 

"  e,  C,8H,„N,0,,3H.p.  Soluble. 

"  /,  C.,,H3oN,0,3II,0.  Moderately  soluble. 

"  fy,  C."„II,8N.,0„3H„0.  Very  slightly  soluble. 

"  /i,  C.^,H,cN,;0„2H.;0.  Moderately  soluble. 

"  i,  CA?^A4II.O. 

Curaria. — The  South  American  Arrow  poison  is  supposed  to  be 
obtained  from  a  plant  of  the  family  Apocynacese.  Boussingault 
and  Roulin  discovered  in  it  an  uncrystallizable  alkaloid,  wliich 
was  afterwards  supposed  by  some  chemists  to  be  identical  with 
strychnia,  in  consequence  of  the  similarity  of  some  of  its  reactions. 
This  has  recently  been  shown  to  be  a  mistake,  however;  in  its 
physiological  action  it  is  quite  the  opposite  of  strychnia,  and  is 
regarded  by  some  physicians  as  almost  a  perfect  antidote  to  the 
poisonous  eftects  of  that  alkaloid. 

It  is  amorphous,  yellowish,  bitter,  hygroscopic,  soluble  in  water 
and  alcohol,  insoluble  in  ether  and  volatile  oils.  Its  salts  are  un- 
crystallizable. 
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Pereirina  is  obtained  from  a  Brazilian  bark,  known  tliere  by  the 
names  of  pignaciba,  pao  i:)ente,  and  pao  pereira.  It  is  prepared  like 
the  cinchona  alkaloids,  and  lastly  dissolved  by  ether.  It  is  a  yel- 
lowish-white amorphous,  bitter  mass,  on  meltins:;  blood-red,  has  an 
alkaline  reaction,  is  little  soluble  in  water,  soluble  in  alcohol  and 
ether.  Concentrated  sulphuric  acid  dissolves  it  with  violet  color, 
which  afterwards  turns  brown,  on  diluting  with  water,  olive-green 
and  grass-green.  IsTitric  acid  dissolves  it  with  a  blood-red  color, 
changing  to  grayish-brown.  The  salts  are  little  known,  they  are 
precipitated  by  the  oxalates,  and  are  said  to  have  febrifuge  pro- 
perties. 

Castina  is,  according  to  Landerer,  contained  in  the  seeds  of  the 
"Chaste  tree,"  is  crystallizable,  bitter,  insoluble  in  water,  soluljle 
in  alcohol,  ether,  and  dilute  acids,  and  precipitated  from  the  latter 
solution  by  alkalies. 

Convolvulina  was  obtained  by  Marquart  from  Scammony  root ; 
its  sulphate  crystallizes  in  radiating  prisms. 

Alkaloids  op  the  SoLANACEiB. 

Solania. — The  following  comprises  the  older  statements  with  re- 
gard to  this  principle: — ■ 

It  is  prepared  from  the  potato  germs  by  maceration  with  water 
acidulated  with  muriatic  acid,  mixing  with  hydrate  of  lime,  and 
exhausting  the  precipitate  with  boiling  alcohol;  on  cooling  the 
greater  part  is  separated.  It  crystallizes  in  colorless  prisms,  with- 
out odor ;  its  taste  is  faintly  bitter,  nauseous,  causes  a  persistent 
acrid  feeling  in  the  throat.  It  has  an  alkaline  reaction,  is  slightly 
soluble  in  cold  water,  ether,  alcohol,  and  fixed  oils.  It  is  a  weak 
base,  its  salts  are  soluble,  few  crystallizable,  and  have  a  bitter  taste, 
with  lasting  acrimony. 

Solania,  as  obtained  from  the  various  species  of  Solanum,  accord- 
ing to  Moitessier,  differs  to  a  considerable  extent  in  its  physical 
properties.  Various  different  alkaloids  have  probably  been  con- 
founded under  this  name.  Prepared  from  Solanum  dulcamara,  it 
has  the  composition  C^jH^olsTOje,  and  all  its  salts  are  amorphous. 

Zwenger  announced  a  few  years  since  that  solania,  a  weak  base, 
is  split  on  boiling  Avith  dilute  acids  into  glucose  and  a  stronger 
base,  which  he  called  solanidia,  C^oH^o^Oo,  which  is  colored  iiv 
tensely  red  by  sulphuric  acid. 

If  solania  is  treated  with  cold  concentrated  mineral  acids  for 
several  days,  or  if  solanidia  is  boiled  with  diluted  acids,  the  pre- 
cipitate contains  another  alkaloid,  solanieda,  for  which  the  formula 
C  J-I^gNO  has  been  found.  It  is  amorphous,  yellowish,  nearly 
tasteless,  almost  insoluble  in  alcohol,  ether,  and  water.  Its  salts 
are  deep  yellow,  amorphous,  bitter,  and  astringent. 

0.  Graelin,  however,  asserts  that  it  contains  no  nitrogen,  but  that 
solanidia  forms  compounds  with  acids  and  with  PtCl,.  Delfis  re- 
gards solania  as  homologous  with  saponin,  sniilacin,  and  sahcni. 

Kromayer  states  that  the  solania  which  is  prepared  with  nnuerai 
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acids  invariably  contains  solanidia,  the  more  if  treated  at  an  ele- 
vated temperature,  and  the  latter  can  be  dissolved  by  benzin.  _  If 
potato  germs  are  expressed,  the  liquid  treated  with  excess  of  lime, 
the  precipitate  exhausted  by  boiling  alcohol,  and  the  gelatinous 
mass  separating  on  cooling,  repeatedly  pressed,  and  redissolved, 
colorless  acicular  crystals  are  obtained,  vi'hich  are  insoluble  in 
ether.  The  expressed  germs,  treated  in  the  cold  with  sulphuric 
acid  and  afterwards  with  lime,  etc.,  yield  amorphous  solania,  con- 
taining solanidia. 

Didcamarina^  CgjIijoJ^O^j,  (?)  is  said  to  exist  in  early  spring  in  the 
stem  of  bittersweet  besides  solania.  It  is  prepared  by  evaporating 
the  infusion  with  marble  dust,  exhausting  the  extract  with  strong 
alcohol,  evaporating,  removing  the  lactate  of  calcium,  adding  am- 
monia, precipitating  with  tannin,  and  treating  the  precipitate  with 
hyd rated  oxide  of  lead  and  alcohol. 

Yellowish-wliite,  amorphous,  bitter,  afterwards  sweet,  slightly 
soluble  in  water,  ether,  and  acids,  readily  in  alcohol. 

Atropia.    0,-1-1,3^03.    (Equiv.  289.) 

This  alkaloid  and  its  sulphate  were  made  officinal  in  the  Phar- 
macopoeia of  1860  ;  it  is  prepared  by  the  following  process : — 

Powdered  belladonna  root  is  exhausted  by  alcohol ;  this  is  dis- 
tilled off  from  the  tincture,  the  residue  acidulated  with  sulphuric 
,  acid,  diluted  with  water,  and  filtered  through  paper ;  the  filtrate 
is  decomposed  with  potassa  and  repeatedly  agitated  with  fresh 
portions  of  chloroform;  the  chloroformic  solution  is  evaporated 
■  spontaneously. 

Thus  prepared  it  is  in  yellowish  needles  of  a  silky  lustre,  with- 
:  out  odor,  and  of  a  bitter,  acrid,  almost  metallic  taste ;  it  dilates 
'  the  pupil  more  than  any  other  alkaloid ;  to  act  on  the  pupil,  atropia 
I  must  have  entered  the  circulation  (liarley).    It  melts  at  212°,  is 
•  soluble  in  200  parts  of  cold  (300  parts  at  60°,  TJ.  S.  P.\  60  parts  of 
boiling  water,  without  crystallizing  oii  cooling;  by  continued  boil- 
ing it  dissolves  in  30  p)arts  of  water,  from  which  the  greater  part 
crystallizes;  it  dissolves  in  1|  parts  cold  alcohol;  the  solution  in  6 
parts  of  boiling  ether  gelatinizes  on  cooling  into  a  transparent 
jelly.    Ohloroforra  dissolves  50,  olive  oil  2.3  percent,  atropia.  The 
salts  are  crystallizable  with  difficulty  without  odor,  and  with  the 
f  taste  of  atropia ;  they  are  mostly  soluble  in  water,  alcohol,  and 
i  alcoholic  ether,  not  in  pure  ether ;  all  are  very  poisonous.  Sul- 
phuric acid  dissolves  the  alkaloid  without  color,  after  some  time 
the  solution  turns  red  and  black.    It  is  colored  yellow  by  chlorine. 
Nitric  acid  dissolves  it  with  a  pale  yellow  color,  afterwards  orange, 
(  then  colorless.    The  solution  is  then  still  precipitated  by  tannin, 

but  does  not  contain  any  atropia,  as  the  pupil  is  not  dilated. 
I     III  contact  with  air  it  is  easily  converted  into  anotlier  alkaloid, 
which  Berzelius  has  called  tropia.    It  is  very  soluble  in  water, 
p  yellowish,  not  crystallizable,  of  a  disagreeable  odor,  and  strong 
alkaline  reaction.    According  to  Ludwig  &  Pfeiffer,  atropia,  by 
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being  boiled  with  ebromate  of  potassium  and  diluted  sulphuric 
acid,  gives  ofl'  benzoic  acid,  and  on  the  addition  of  potassa  liberates 
propylaniina.    (See  Am.  Journ.  Pharm.,  1862,  p.  33.) 

AtropicB  sulphas,  U.  S.  P.,  is  prepared  by  dissolving  the  alkaloid 
in  strong  ether  and  neutralizing  with  sulphuric  acid  diluted  with 
a  little  alcohol;  the  sulphate  is  precipitated  as  a  white  crystalline 
powder. 

It  is  very  soluble  in  water  and  in  alcohol,  insoluble 'in  ether, 
neutral  to  litmus,  entirely  dissipated  by  heat.  Its  uses  are  as  a 
local  anodyne  in  solution  and  ointment,  2  to  4  grains  to  the  ounce, 
and  for  subcutaneous  injection  in  neuralgia.  For  dilating  the  pupil 
1  grain  is  dissolved  in  four  fluidrachnis  of  distilled  water,  and  a 
drop  or  two  applied  to  the  inner  surface  of  the  lid.  Dissolved  in 
100  parts  of  water  one  or  two  drops  have  been  recommended  as  a 
local  anaesthetic  to  facilitate  the  extraction  of  teeth.  The  dose 
internally  is  -g^th  of  a  grain. 

.  Atropioe  valerianas  has  recently  been  much  recommended  in 
chronic  nervous  complaints;  it  is  prepared  by  dissolving  atropia 
and  valerianic  acid  separately  in  strong  ether,  cooling  the  solutions 
down  to  32°,  mixing  and  crystallizing  at  between  10°  and  15°  F. 
The  crystals  are  soft  at  68°,  fuse  at  90°,  and  turn  yellow  by  light 
and  air.    Dose,  the  same  as  of  sulphate. 

Belladonnia  is  the  yellow  resin  adhering  to  atropia  and  prevent- 
ing it  from  crystallizing. 

Crude  atropia  is  dissolved  in  a  weak  acid,  neutralized  by  carbo- 
nate of  potassium  to  separate  a  body  opalescing  in  blue,  an  alkali 
is  added,  taking  care  not  to  produce  a  pulverulent  precipitate,  as 
long  as  the  precipitate  appears  oily  and  resin-like,  this  is  collected 
on  linen,  dissolved  in  an  acid,  treated  with  animal  charcoal,  if 
necessary  again  fractionally  precipitated,  and  dissolved  in  absolute 
ether. 

A  gum-like  mass  remains  behind,  of  little  bitterness,  and  a  burn- 
ing, sharp  taste;  it  melts  on  heating  and  decomposes  with  the  smell 
of  hippuric  acid;  it  is  easily  soluble  in  pure  and  officinal  ether,  in 
absolute  and  dilute  alcohol,  scarcely  soluble  in  water;  though 
strongly  alkaline,  it  is  less  so  than  atropia;  from  the  sulphate  it  is 
precipitated  by  ammonia  as  a  white  powder,  which  soon  becomes 
resin-like.  It  was  discovered  by  Hiibschmann.  It  is  most  likely 
a  product  of  decomposition  from  atropia. 

Atrosia  is  the  name  given  by  Hiibschmann  to  a  black  body,  pre- 
cipitated by  ammonia  from  an  aqueous  solution  of  the  alcoholic 
extract  of  the  root;  it  is  insoluble  in  alcohol,  water,  and  ether,  but 
dissolves  in  dilute  acids  with  a  red  color.  It  is  probably  the  cause 
of  the  red  color  of  the  juice  of  the  fruit,  and  may  be  an  alkaloid. 

Daturia  is  obtained  from  stramonium  seed  l)y  the  above  process 
for  atropia;  it  has  been  proved  to  be  chemically  identical  witii 
atropia.  Its  pharmaco-dynamical  properties  have  been  studied  by 
Professor  Schrotf,  and  carefully  compared  with  those  of  atropia. 
Ilis  conclusions  are,  that  their  qualitative  action  is  alike,  but  tiiat 
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there  exists  a  vast  ditterence  in  their  intensity,  atropia  being  nearly 
twice  as  powerful  as  daturia. 

Is  there  no  doubt  at  all  about  their  chemical  identity? 

Hyoscyamia  is  obtained  from  the  seeds  of  hyoscyamus  by  the 
process  for  atropia. 

It  crystallizes  in  needles  of  silky  lustre,  when  dry  and  pure  with- 
out odor;  the  moist  and  impure  has  a  disagreeable  narcotic  tobacco 
smell ;  its  taste  is  acrid,  tobacco-like.  With  a  carefully  regulated 
heat  it  may  be  distilled.  It  has  a  strong  alkaline  reaction,  dissolves 
very  readily  in  water,  alcohol,  and  ether;  and  is  easily  decomposed 
when  in  solution.  I^"itric  acid  dissolves  it  without  coloration ;  sul- 
phuric acid  colors  it  brown. 

Of  the  salts,  some  few  are  crystallizable ;  they  must  be  evapo- 
rated in  vacuo  to  prevent  them  from  becoming  oxidized  ;  they  are 
soluble  in  water  and  alcohol,  without  smell,  and  have  the  taste  of 
the  base. 

Capsicina  is  stated  by  Witting  to  be  contained  in  the  integuments 
of  the  seeds  of  red  pepper;  it  is  said  to  be  a  crystalline  powder, 
insoluble  in  cold  water  and  ether,  slightly  soluble  in  hot  water  and 
alcohol.  Its  sulphate,  nitrate,  and  acetate  are  crystallizable,  soluble 
in  water,  insoluble  in  alcohol,  and  precipitated  by  alkalies. 

Buxina  was  prepared  by  Faure  from  the  leaves  of  boxwood,  and 
described  as  a  white  powder,  bitter,  sternutatory,  soluble  in  water, 
alcohol,  and  ether,  and  yielding  with  acids,  salts,  which  crystallize 
with  difficulty. 

Prof.  Walz  has  announced  that  this  alkaloid  is  identical  with 
bebeerina.    (See  below.) 

Crotonina. — Brandes  has  separated  from  the  seeds  of  Croton  tig- 
lium  small  crystals,  fusible  when  heated,  scarcely  soluble  in  boiling 
water,  soluble  in  boiling  alcohol,  with  an  alkaline  reaction.  Its 
phosphate  and  sulphate  are  crystallizable. 

JEuphorbina  is  a  colorless,  brittle  mass,  inodorous,  bitter,  and 
acrid,  insoluble  in  water  and  ether,  soluble  in  alcohol,  decomposed 
by  concentrated  sulphuric  and  nitric  acids ;  its  salts  are  amorphous. 
It  was  obtained  by  Bushner  and  Herberger. 

Bebeerina,  C^gFL^jl^Oj,  is  the  only  alkaloid  as  yet  discovered  in 
the  natural  order  of  Lauracese.  The  suggestion  of  Walz  that 
bebeeru  bark  might  be  derived  from  a  Euphorbiaceous  tree,  is 
merely  based  on  the  asserted  identity  of  this  alkaloid  with  buxina, 
which  fact  has  comparatively  little  weight  since  some  other  alka- 
loids have  been  proved  to  exist  in  several  different  families  of  plants. 

It  is  best  obtained,  in  a  yjure  state,  from  the  impure  commercial 
sulphate  by  precipitating  its  solution  with  ammonia,  redissolving 
the  washed  precipitate  in  acetic  acid,  adding  an  excess  of  acetate 
of  lead,  precipitating  by  potassa,  and  exhausting  the  precipitate  by 
strong  ether;  the  yellowish  syrup  left  after  the  evaporation  of  the 
ether  is  dissolved  in  absolute  alcohol,  which  solution,  on  being 
gradually  poured  into  cold  water,  yields  a  flocculent  precipitate, 
which  is  free  from  color  after  washing  and  drying. 
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It  is  amorplious,  inodorous,  bitter,  of  an  alkaline  reaction,  fusible 
at  356°,  scarcely  soluble  in  water,  readily  soluble  in  ether  and 
alcohol.  The  salts  are  bitter,  amorphous,  precipitated  white  by 
sulphocyanide  and  by  iodide  of  potassium. 

The  commercial  Sulphate  of  bebecrina  is  in  dark-brown  glittering 
scales,  readily  soluble  in  water  by  the  aid  of  acids.  It  is  esteemed 
as  a  tonic  and  antiperiodic,  much  prescribed  in  London  in  doses  of 
three  to  ten  grains,  to  the  amount  of  a  scruple  or  a  drachm,  between 
the  paroxysms  of  intermittents. 

Sepeerina  (from  the  Dutch  name  sepeeri  for  bebeeru)  remains  be- 
hind after  the  exhaustion  of  bebeerina  by  ether. 

Amorphous,  reddish-brown,  little  soluble  in  water,  soluble  in 
alcohol.  The  salts  are  amorphous,  of  a  brown  color,  and  generally 
obtained  in  very  shining  laminae,  almost  resembling  crystalline 
scales. 

Fijoerina,  C,jHjgNO,. — Powdered  pepper  is  exhausted  by  alcohol ; 
this  is  distilled  off,  the  extract  dried  with  lime  in  a  water-bath, 
whereby  the  resin  becomes  insoluble  while  piperina  is  taken  up  by 
alcohol. 

It  crystallizes  in  four-sided  prisms,  colorless  when  pure,  when 
chewed  for  some  time  developing  a  hot  peppery  taste,  scarcely 
soluble  in  water,  easily  in  alcohol,  less  in  ether,  the  solution  is  neu- 
tral to  litmus,  and  has  a  burning  pepper  taste.  It  melts  at  212°, 
losing  2  equivalents  of  water.  It  dissolves  in  cold  sulphuric  acid 
with  a  deep  red  color;  concentrated  nitric  acid  decomposes  it,  the 
brown  mass  dissolves  in  potassa  with  a  red  color,  and  yields  on 
boil  mg pilfer idina.  By  continued  boiling  with  an  alcoholic  solution 
of  potassa,  it  splits  into  jaiperic  acid  and  piperidina,  CjjHjg]!^03ll20= 

C3ii„K-fC,H,„o,(Pii;). 

It  has  been  recommended  as  an  energetic  and  rapid  febrifuge, 
though  chiefly  used  in  combination  with  quinia.  It  is  given  in 
doses  of  2  to  4  grains,  but  may  be  increased  to  60  grains  in  24 
hours  without  injurious  effects.  Landerer  believes  that  the  same 
alkaloid  is  also  contained  in  the  berries  of  Schinus  mollis,  Terebin- 
thacete.    (See  Araer.  Journ.  Pharm.,  1863,  157.) 

Piperidina,  C^HjiN,  is  probably   ethyl-allyl-amina,  ^^(CjIIj  4- 

It  is  a  colorless  liquid,  strongly  alkaline,  of  an  amraoniacal  and 
peppery  odor  and  taste,  lighter  than  water,  in  which  it  dissolves  ia 
all  proportions;  boiling  point  223°  F.;  it  precipitates  the  salts  of 
the  metallic  oxides.    Its  salts  are  crystallizable. 

Piperic  acid,  Pip=Ci,I-I,oO„  is  nearly  insoluble  in  water,  slightly 
soluble  in  ether,  readily  in  boiling  alcohol;  fusible  at  300°,  partly 
Bublimable  at  390°  with  the  odor  of  coumarin;  sulphuric  acid  colors 
it  blood-red,  and  it  yields  with  PCI3  vermilion-red  crystals.  Pipe- 
rate  of  Piperidina  crystallizes  in  colorless  silky  scales,  turning 
yellow  in  the  air,  fusible  at  248°;  piperina  cannot  be  obtained  from 
them. 
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Veratria,  U.  S.  P. 

Yeratria  is  procured  from  cevadilla  seeds  by  treating  them  with 
alcohol,  evaporating  the  tincture  to  an  extract,  and  treating  this 
with  water  acidulated  with  sulphuric  acid;  this  solution,  containing 
sulphate  of  veratria,  is  next  evaporated  to  a  syrupy  consistence,  de- 
composed by  magnesia,  which  is  added  in  slight  excess ;  the  pre- 
cipitated veratria  thrown  down  is  now  washed  and  separated  from 
the  excess  of  magnesia  by  alcohol,  from  which  it  is  obtained  by 
evaporation,  but  requires  still  further  purifying  with  animal  char- 
coal, etc.    A  pound  of  the  seeds  yields  about  a  drachm  of  veratria. 

This  product  is  a  white,  uucrystallizable  powder,  extremely  acrid 
when  diffused  in  the  air,  producing  excessive  irritation  of  the 
nostrils.  It  is  freely  soluble  in  alcohol,  less  so  in  ether,  and  almost 
insoluble  in  water,  but  soluble  in  diluted  acids,  from  which  ammo- 
nia and  solution  of  tannin  throw  down  white  precipitates.  Among 
its  most  striking  peculiarities  are  the  intense  red  color  it  assumes 
on  the  addition  of  sulphuric  acid,  and  the  yellow  solution  it  forms 
with  nitric.  Yeratria,  as  procured  by  the  officinal  process,  is  a 
complex  body,  and  contains  two  alkaloids,  sabadillia  and  Jervia, 
with  some  resinous  matter. 

The  medical  uses  of  veratria  are  confined  chiefly  to  gouty  and 
neuralgic  affections,  in  the  treatment  of  which  it  is  used  internally 
in  doses  of  one-twelfth  to  one-sixth  grain,  repeated,  or  externally, 
in  ointment,  of  about  9j  to  the  ounce;  it  has  lately  also  been  re- 
commended in  typhoid  fever. 

The  following  is  the  process  for  obtaining  the  alkaloids  pure: — 

Veratria,  — Commercial  veratria  is  dissolved  in  much 

alcohol,  and  mixed  with  water  until  a  precipitate  just  commences 
to  appear;  on  spontaneous  evaporation,  a  white,  crystalline  powder 
is  obtained,  mixed  with  a  brown,  i*esinous  mass,  which  can  be  re- 
moved by  washing  with  cold  alcohol.  The  powder,  if  dissolved  in 
strong  alcohol,  and  evaporated  spontaneously,  leaves  large,  rhombic, 
colorless  prisms,  which  effloresce  in  the  air,  become  porcellaneous 
and  pulverulent,  are  insoluble,  but  rendered  opaque  in  boiling  water, 
readily  soluble  in  alcohol  and  ether.  Sulphuric  acid  colors  it  yel- 
low, then  carmine  red;  muriatic  acid  produces  a  deep  violet  solu- 
tion with  oily  di'ops  on  the  surface.  The  acids  are  completely 
neutralized,  but  the  solutions  do  not  crystallize  on  evaporation. 

Sabadillia,  CjgHj^N^Oj,  crystallizes  in  colorless  prisms,  which  are 
soluble  in  boiling  water,  melt  at  390°  F.,  and  have  a  very  acrid 
taste.  It  is  easily  soluble  in  alcohol,  but  does  not  crystallize  from 
this  solution;  it  is  insoluble  in  ether,  and, from  its  solution  in  dilute 
sulphuric  acid,  is  not  precipitated  by  ammonia.  It  is  not  sternu- 
tatory. (Ilubschmann.) 

Jervia,  0,^11  (^N^Oj. — The  precipitate  by  soda,  containing  the  alka- 
loids, is  boiled  with  diluted  8ul[)huric  acid ;  on  cooling,  the  sulphate 
of  jervia  is  precipitated.    The  precipitate  may  be  decomposed  by' 
carbonate  of  sodium,  and  recrystallized  from  alcohol. 

It  is  nearly  insoluble  in  water,  soluble  in  alcohol,  crystallizes  in 
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colorless  prisms  with  4  Aq,  loses  its  water  of  crystallization  on  heat- 
ing, melts  at  375°,  and  is  decomposed  at  a  higher  heat. 

Jervia  and  its  soluble  salts  are  precipitated  from  their  solutions 
by  muriatic,  sulphuric,  and  nitric  acids,  forming  therewith  nearly 
insoluble  salts;  they,  however,  dissolve  in  alcohol. 

Colcliicia. — According  to  Aschotf,  the  root  is  to  be  exhausted  by 
cold  water,  precipitated  by  basic  acetate  of  lead,  the  filtrate  neutral- 
ized by  carbonate  of  sodium,  the  filtrate  precipitated  by  tannin, 
this  precipitate  washed,  expressed,  dissolved  in  eight  parts  alcohol, 
and  digested  with  freshly  precipitated  oxide  of  iron;  the  filtrate  is 
evaporated,  the  residue  dissolved  in  a  mixture  of  equal  parts  of 
alcohol  and  ether,  evaporated,  and  again  dissolved  in  water. 

The  corms  gathered  in  spring  yielded  but  .75  grains,  in  the  fall 
as  high  as  6.5  grains  from  the  pound;  the  seed  16  grains  to  the 
pound. 

It  is  a  white  amorphous  mass,  of  a  bitter,  not  acrid  taste,  with- 
out odor,  when  moist  of  a  feeble  narcotic  odor.  It  is  easily  decom- 
posed in  aqueous  solution,  is  not  sternutatory  or  hygroscopic,  is 
fusible  and  inflammable,  easily  soluble  in  water  and  alcohol,  less  in 
absolute  ether.  It  has  no  reaction  on  vegetable  colors.  The  fol- 
lowing is  its  behavior  to  reagents : — 

It  is  soluble  in  HjSOj,  with  a  clear  yellow  color ;  in  yellow ; 

the  undissolved  colchicia  is  brownish-red,  then  violet,  brownish- 
green,  brown-red  ;  fuming  HlSTOj  (containing  nitrous  acid)  imparts  to 
it  a  violet  or  indigo-blue,  afterwards  yellow,  color.  The  solution  of 
TTrVtr  colchicia  is  colored  lemon  yellow  by  muriatic  acid.  Bichro- 
mate of  potassium  and  sulphuric  acid  impart  a  green  color.  Iodine 
causes  a  kermes-colored,  gelatinous  precipitate,  soluble  in  alcohol 
and  water.  Chlorine  water  a  yellow  precipitate,  soluble  with 
orange  color  in  ammonia.  !N"o  crystallizable  compounds  have  beeu 
obtained  with  acids,  except  that  J.  E.  Carter  thinks  he  obtained  a 
crystalline  sulphate. 

Hiibschmann  was  unable  to  saturate  two  drops  of  dilute  sulphuric 
acid  with  colchicia,  though  he  and  Carter  both  found  it  to  act 
slowly  on  reddened  litmus  paper,  and  on  paper  colored  with  rhu- 
barb. 

Oberlin  disputes  the  existence  of  a  base  colchicia,  so  does  Walz, 
who  renders  it  probable  that  it  is  a  glucoside.  An  alkaloid  does, 
however,  appear  to  exist  in  colchicum,  since  the  infusion  yields 
precipitates,  both  with  Sonnenschein's  and  Mayer's  tests. 

By  external  application,  several  painful  cases  of  rheumatism  have 
been  relieved  by  it.  If  given  internally,  one-sixtieth  (gV)  gi'ain 
three  times  daily,  continued,  if  necessary,  for  several  weeks,  has  a 
most  salutary  eflect  in  rheumatic  complaints.  It  opens  the  bowels 
even  of  those  who  have  been  suffering  from  constipation.  (See 
Thesis  of  J.  E.  Carter,  of  Philadelphia,  Am.  Journ.  Fharm.,  vol. 
XXX.  p.  205.) 

Colchiceine,  C3,H,,N,0,.— Oberlin  obtained  no  colchicia  by  Ge\ger 
and  Hesse's  process,  but,  on  dissolving  the  product  in  water,  acidu- 
lating with  muriatic  acid,  evaporating  until  of  an  intense  yellow 


TKUXAKY  ALKALOIDS. 


513 


color,  ii  white  precipitate  was  tlii-own  down  by  water,  cryRtalliziuii; 
from  alcohol  aud  ether  in  pearly  lamellre,  of  an  intensely  bitter 
taste,  nentral  to  test  pajier,  nearly  insoluble  in  water,  soluble  in 
alcohol,  ether,  wood-spirit,  chloroform,  ammonia,  and  potassa;  in 
ferric  chloride  with  green,  in  sulphuric  acid  with  yellow,  in  muria- 
tic acid  with  ])ale  yellow,  in  nitric  acid  with  intense  yellow  color, 
changing  to  violet,  deep  red,  light  red,  and  yellow.  It  is  very 
poisonous. 

It  remains  to  be  investigated  whether  or  not  it  is  a  product  of 
decomposition  of  colchicia  by  the  influence  of  muriatic  acid. 

Ajnmia  was  obtained  by  Bizio  from  the  seeds  of  Cocos  lapidea. 
It  is  white,  inodorous,  of  a  sharp  taste,  fusible,  soluble  in  600  p. 
water,  without  alkaline  reaction;  forms  Avith  acids  crystalline  salts, 
which  are  less  soluble  in  hot  than  in  cold  water. 

Tests  for  Disiinguishing  the  Alkaloids. 

The  following,  taken  from  Dr.  A.  T.  Thompson,  cnnvej'S  in  a 
compact  form  the  leading  facts  applicable  to  distinguishing  the 
alkaloids.  Some  general  characteristics  are  noticed  at  the  beginning 
of  this  chapter,  and  the  particular  ones  under  the  several  heads. 

3fethod  of  Distinguishing  the  following  Vegetable  Alkaloids — Atropia 
Brucia,  JJel})hia,  Eraetia,  3Iorphia,  Solania,  Strychnia,  Veratria — 
lohen  they  are  in  powder. 

Treat  the  powder  first  with  nitric  acid,  which  is  colored  red  by 
brucia,  delphia,  morphia,  and  the  strychnia  of  commerce,  but  not  by 
pure  strychnia.  If  the  reddened  acid  become  of  a  violet  hue  on 
the  addition  of  protochloride  of  tin,  after  the  nitric  solution  has 
cooled,  the  alkaline  powder  is  brucia;  if  the  reddened  acid  gradually 
become  black  and  carbonaceous,  it  is  delphia.  If  the  powder  be 
fusible  without  decomposition,  and  decomposes  iodic  acicl,  evolving 
free  iodine,  it  is  rnorphia;  if  it  is  not  fusible,  and  docs  not  decom- 
pose iodic  acid,  it  is  strychnia.  If  the  powder  greens,  instead  of 
reddens  nitric  acid,  it  is  solania ;  if  it  is  insoluble  in  ether,  and 
does  not  redden  nitric  acid,  it  is  emetia;  if  it  be  soluble  in  ether 
and  does  not  redden  nitric  acid,  but  melts  when  heated,  and  vola- 
tilizes, it  is  atropia;  if  it  is  thus  affected  by  ether  and  nitric  acid, 
but  is  not  volatilized,  it  is  veratria. 

The  Ternary  Alkaloids. 

_  Sparteina,  C^JI^J^^. — A  concentrated  decoction  of  broom  is  dis- 
tilled with  soda,  and  several  times  rectified. 

It  is  a  colorless  oil,  which,  in  contact  with  water,  soon  becomes 
opalescent,  and  is  colored  brown  by  the  air;  it  is  heavier  than 
water,  smells  faintly  like  anilina,  has  a  very  bitter  taste,  and  is 
parcotic;  its  boiling  point  is  550°  F.  Acids  are  perfectly  neutral- 
'zed  ;  the  salts  are  soluble,  the  muriate  and  nitrate  not  crystallizuble. 

Conin,  CgHjjlSr,  is  most  abundant  in  the  fresh  plants  gathered 
before  flowering,  and  in  the  seed  of  the  second  year's  growth,  fromi 
'63 
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which  it  is  obtained  by  distillation  with  caustic  potassa,  purifyino- 
tlie  sulphate  by  dissolving  it  in  alcoholic  ether,  and  again  distilling 
with  potassa.  Thus  obtained  it  frequently  contains  methyl  and 
ethyl-conia.  The  seeds  are  richest  in  the  alkaloid  just  before 
ripening. 

Conia  is  a  volatile  colorless  or  yellowish  oily  fluid  (specific  gravity 
.87),  with  a  very  characteristic  odor  resembling  that  of  the  urine 
of  the  mouse.  It  boils  at  338°,  is  neutral  to  test  paper  when  an- 
hydrous, but  decidedly  alkaline  when  containing  some  water.  It 
is  soluble  in  100  parts  of  water,  floating  on  its  surface  when  dis- 
tilled with  it.  Alcohol  dissolves  it  readily,  as  also  ether,  the  flxed 
and  volatile  oils.  It  does  not  dilate  the  pupil,  but  is  extremely 
poisonous. 

Like  other  volatile  alkaloids  of  the  composition  of  substituted 
ammonia,  it  occasions  white  clouds  -when  approached  with  a  rod 
moistened  with  muriatic  acid.  This  test,  when  applied  to  the  ex- 
tract of  conium,  after  adding  to  it  on  a  tile  a  few  drops  of  solution 
of  potassa,  is  resorted  to,  in  connection  with  the  odor,  in  judging 
of  the  quality  of  that  extract. 

When  exposed  to  the  air,  conia  undergoes  oxidation,  being  con- 
verted into  a  brown  resinous  matter,  ammonia,  and  butyric  acid  ; 
butj-ric  acid  is  also  formed  by  the  reaction  with  nitric  and  chromic 
acids.  By  muriatic  acid  gas  it  is  colored  purple,  changing  to  blue; 
chlorine  produces  thick  white  vapors  of  a  lemon  odor. 

It  neutralizes  the  acids,  forming  soluble  salts,  some  of  which  are 
crystallizable,  while  those  with  oxygenated  acids  are  most  decom- 
posed on  evaporation  and  leave  a  gummy  residue. 

31ethylconia,  CgH,,]Sr,  resembles  conia  in  physical  and  chemical 
pi'operties,  and  can  be  distinguished  from  it  only  by  elementary 
analysis. 

Mhylconia,  C^^U^gN,  is  very  similar,  but  less  soluble  in  water. 

In  this  connection  it  is  proper  to  mention  the  quaternary  alka- 
loid, discovered  by  Wertheim,  accompanying  conia. 

Conhydrina^  occurs  chiefly  in  the  flowers  and  seed  of 

conium;  to  prepare  it,  the  crude  conia  is  neutralized  with  sulphuric 
acid,  the  salt  extracted  with  alcohol  to  separate  ammonia,  evapo- 
rated, treated  with  concentrated  caustic  potassa,  then  with  ether; 
this  is  distilled  oflt",  and  by  very  slow  fractional  distillation  in  an 
oil-bath,  the  conia  is  separated;  between  300°  and  400°  crystals  of 
conhydrina  are  sublimed. 

It'is  in  colorless,  pearly  crj^stalline  lamellfe,  sublimes  slowly  be- 
low 212°,  insoluble  in  water,  alcohol,  Jind  ether;  by  distillation 
with  anhydrous  phosphoric  acid,  conia  is  obtained,  Hf)  being  ab- 
stracted: I^CJI„0-IT,0=NCJI„. 

Its  action  on  animals  is  similar  to  coma,  but  much  weaker,  inc 
salts  have  not  been  studied. 

Cicutina.— The  root  of  cicuta  virosa  yields,  according  to  1  olex, 
by  exhausting  with  a  diluted  acid  and  distillation  with  an  alKa»i> 
this  alkaloid,  which  has  a  very  agreeable  odor.  . 

Chcero2j/uj(li7U(.—lt8  sulphate  was  obtained  by  Polstorf  by  disn  - 
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lino;  the  fruit  of  Clireropliyllum  bulbosum  with  potassa,  and  neu- 
tnilizino-  tlie  distillate  by  sulphuric  acid;  iridescent  laniinte. 

Aribina,  C.^jll.^J<l,  was  obtained  by  Rieth  from  the  Brazilian  tree 
Arariba  rubra,  and  is  remarkable  for  being  the  first  natui-al  vegeta- 
ble alkali  of  ternary  composition  which  is  solid  at  ordinary  tem- 
perature. 

Hygrina  is  a  volatile  base  obtained  by  Lossen  from  coca  leaves  ; 
its  odor  recalls  that  of  propylamina;  it  is  not  poisonous.  It  is 
probably  a  product  of  decomposition. 

Lohelina  was  discovei-ed  by  the  late  Prof.  S.  Calhoun,  of  Phila- 
delphia, in  1834,  and  first  isolated  in  a  state  of  purity  by  Professor 
Procter,  in  1842.  It  is  most  conveniently^  obtained  by  extracting 
the  seed  with  alcohol  acidulated  with  acetic  acid,  evaporating,  and 
treating  with  magnesia,  and  then  with  ether,  from  which  it  may 
be  obtained  by  spontaneous  evaporation. 

It  is  a  liquid  lighter  than  water,  and  when  dropped  into  that 
fluid  rises  to  its  surface  and  spreads  out  like  a  drop  of  oil,  then 
gradually  dissolves  without  agitation,  forming  a  transparent  solu- 
tion. It  is  very  soluble  in  alcohol  and  ether,  the  latter  readily  re- 
moving it  from  an  aqueous  solution;  it  also  dissolves  in  fixed  and 
volatile  oils.    It  forms  crystallizable  salts,  with  numerous  acids. 

It  is  not  obtained  on  an  economical  scale  for  use  in  medicine.. 
Lobelina,  as  it  exists  in  the  plant  combined  with  lobelic  acid,  is  de- 
composable by  a  moderate  heat,  as  also  by  the  action  of  strong  acids. 

Nicotia,  or  Nicotina,  C,„H,^N2,  is  prepared  in  the  following  manner: 
The  acid  infusion  of  tobacco  is  evaporated  to  about  one-half,  and 
distilled  with  caustic  potassa;  or  tobacco  is  distilled  with  milk  of 
lime;  the  distillate  is  ^neutralized  by  oxalic  acid,  crystallized,  the 
crystals  washed  with  ether,  decomposed  by  potassa,  and  the  alkaloid 
dissolved  by  ether.  By  rectification  in  a  current  of  hydrogen,  it 
may  be  obtained  colorless. 

It  is  a  colorless,  oily  liquid,  of  strong  tobacco  odor,  a  burning 
sharp  taste,  heavier  than  water,  specific  gravity  1.048.  It  is  inflam- 
mable, has  an  alkaline  reaction,  is  soluble  in  water,  and  water  is 
soluble  in  it  to  some  extent;  miscible  v/ith  alcohol,  ether,  and  olive 
oil,  scarcely  soluble  in  oil  of  turpentine.  It  becomes  yellow  by 
keeping,  absorbing  oxygen  from  the  air,  which  gradually  turns  it 
thick  and  brown.  It  boils  at  482°  F.,  but  volatilizes  at  a  much 
lower  temperature.  The  vapor  which  rises  is  so  powerful  in  its 
srnell  and  irritating  properties  that  one  drop  of  it  ditt'used  in  a 
room  renders  the  atmosphere  insupportable.  The  volatility  of  this 
principle  insures  its  diffusion,  along  with  empyreumatiq  products, 
in  tolni^cco  smoke,  so  that  it  is  inhaled  to  a  certain  extent  by 
smokers ;  tobacco  smoke  may  be  freed  from  it  by  passing  it  over 
cotton  saturated  with  tainiin.  It  exists  in  the  difierent  commercial 
varieties  of  tobacco  in  about  the  following  ])roportions;  Havana,  2 
per  cent.,  Maryland,  2.3,  Virginia,  6.87,  Kentucky,  6.09. 

Orfila  has  lately  investigated  the  properties  of  nicotia,and  ascer- 
tanicd  with  precision  its  chemical  habitudes.   These  are  detailed  in 

paper  copied  in  the  Am.  Journ.  of  Fhunn.,  vol.  xxiv.  p.  142,  from 
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the  London  Pharm.  Joimi.  See  also  a  paper  by  Professor  Procter 
in  Proc.  of  Am.  Pharm.  Asso.,  1858,  p.  295, 

Its  salts  have  a  burnina^  taste  of  tobacco,  are  very  soluble  in 
water,  deliquescent,  and  difficult  to  crystallize. 

Mercurialina. — By  distillation  with  lime  from  the  herb  and  seeds 
of  Mercurialis  annua,  an  oily  alkaloid  is  obtained,  which  resembles 
in  odor  both  nicotia  and  conia;  it  is  readily  oxidized,  and  thickens 
in  contact  with  the  air.  The  salts  are  mostly  soluble  in  water  and 
alcohol. 

Secalina,  G^Hgl^,  or  Propylamina,  has  the  atomic  composition  of 
C3H„H2N',  methylsethylamina  CHjC.HjHlSr,  and  trimethylamina 
(0113)3^,  and  is  identical  with  one  of  them,  probably  the  former,  as 
it  may  be  obtained  from  propylic  narcotina  by  distillation  with 
potassa.  Besides  the  plants  mentioned  in  the  syllabus,  it  has  been 
obtained  from  the  ergot  of  maize,  from  herring-pickle,  crabs,  the 
spirits  in  which  anatomical  preparations  have  been  kept,  and  the 
urine  of  man.  "When  artificially  prepared,  it  is  best  known  in 
medicine  as  Propylamina,  though  chemists  generally  regard  it  as 
trimethylamina. 

Projiylamina  is  most  economically  prepared  from  herring-pickle 
by  distillation  with  caustic  potassa,  neutralizing  the  distillate  with 
muriatic  acid,  purifying  the  salt  by  dissolving  it  in  strong  alcohol 
or  alcoholic  ether,  and  again  distilling  with  potassa. 

It  is  a  colorless  liquid  of  a  strong  odor  of  herrings,  and  a  sweetish 
astringent  taste;  it  is  soluble  in  water,  has  an  alkaline  reaction, 
produces  white  vapors  with  muriatic  acid.  It  is  combustible,  and 
mixed  with  an  equal  bulk  of  water  it  can  still  be  ignited.  Its 
salts  are  mostly  soluble  in  water  and  alcohol,  and  crystallizable. 

According  to  Dr.  Awenarius,  of  St.  Petersburg,  it  appears  to  be  a 
true  specific  for  rheumatic  affections,  the  acute  as  well  as  the  chro- 
nic. He  administered  it  in  mixture,  containing  24  drops  of  propj'- 
lamina  to  6  ounces  of  mint- water  sweetened  with  2  drachms  of 
sugar,  and  gave  it  in  doses  of  a  tablespoonful  every  two  hours. 
Whether  it  is  capable  of  promoting  uterine  contraction  has  not 
been  ascertained. 

Mimas  Propylamince  is  the  form  most  used  in  practice  in  the 
United  States ;  it  is  prepared  by  crystallizing  the  product  as  at  first 
obtained  by  passing  the  volatile  alkaloid  into  diluted  muriatic 
acid,  as  above;  to  free  it  from  muriate  of  ammonium  it  may  be  re- 
crystallized  from  its  solution  in  strong  alcohol.  It  is  usually  called 
chloride  of  propylamin,  destitute  of  the  unpleasant  odor  of  the 
alkaloid  itself,  and  has  been  found  a  useful  remedy  in  rheumatism, 
in  doses  of  from  3  to  5  grains.    {See  Propylamin  Cordial.) 

See  papers  on  this  subject  by  Professor  Procter  in  Proceedings  of 
the  American  Pharmaceukcal  Association,  1857,  and  American  Journal 
of  Pharmacy,  xxxi.  125  and  222. 

AnUina,  CJi.H.jN",  also  known  by  the  names  of  phenylarama, 
phenamide,  kyanole,  crystalline,  and  bcnzidam;  it  is  the  only  arti- 
ficial alkaloid  which  has  been  used  in  medicine.  It  is  best  pre- 
pared, on  a  small  scale,  by  the  process  of  Bt^champ,  troin  lU  p. 
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nitrobenzolo,  12  p.  iron  filings,  and  10  p.  strong  acetic  acid.  The 
reaction  takes  place  without  the  application  of  heat,  but  to  insure 
complete  reduction,  the  spontaneous  distillate  is  returned  to  the 
retort  and  again  distilled,  when  it  nuiy  be  at  once  combined  with 
sulphuric  acid  to  form  the  medicinal  sulphate. 

The  alkaloid  is  a  colorless  oil,  of  vinous  odor  and  aromatic  taste ; 
spec.  grav.  1.2;  boiling  point  360°;  coagulates  albumen;  in  contact 
with  air  turns  yellow  and  rcsinifies  ;  separates  many  metallic  oxides 
from  their  salts;  colors  pine  wood  yellow;  by  hypochlorites  blue; 
by  HISTOj  blue,  and  on  heating  oxidized  to  picric  acid ;  by  HjSO^ 
and  K^CrO^  blue,  but  of  a  dilierent  shade,  as  that  produced  under 
the  same  circumstances  with  strychnia. 

Within  a  fcAV  years  past  it  has  become  of  great  technical  im- 
portance, since  its  pi-oducts  of  oxidation  by  various  agents  have 
been  made  use  of  to  dye  animal  fabrics,  like  silk  and  wool. 

Anilince  sulphas  is  prepared  by  direct  combination ;  it  dissolves  in 
about  16  parts  of  water  at  60°,  slightly  in  cold  alcohol,  insoluble 
in  ether;  it  is  colorless  and  crystalline,  but  acquires  a  reddish  color, 
when  exposed  to  the  air  in  a  moist  state. 

This  salt  has  gained  some  reputation  since  Dr.  Turnbull,  of 
Liverpool,  announced  his  success  in  treating  with  it  a  number  of 
cases  of  chorea;  the  remedy  produces  a  transient  altei'ation  in  the 
color  of  the  skin  and  lips,  which  disappears,  however,  as  soon  as  it 
is  laid  aside.    (See  Am.  Journ.  Fharm.,  1862,  295.) 

Alkaloids  o'e  Animal  Origin. 

Some  animal  tissues  and  liqijids  contain  alkaline  substances  or 
are  decomposed  into  such  by  the  influence  of  various  chemical 
agents.  These  animal  alkaloids,  however,  are  as  yet  of  little  im- 
portance in  a  medicinal  point  of  view;  and  it  remains  here  merely 
to  draw  attention  to  a  few  of  them  which  are  either  contained  in 
culinary  and  dietetic  articles,  or  are  of  importance  from  their  pre- 
sence in  various  secretions. 

Creatine,  C_HgN302H20. — Though  creatine  is  a  neutral  substance, 
it  may  be  well  to  refer  to  it  in  this  place.  It  is  prepared  by  ex- 
presing  fresh  meat,  macerating  it  several  times  with  water,  and 
subjecting  it  each  time  to  strong  pressure.  From  the  mixed  liquids, 
albumen  and  fibrin  are  removed  by  coagulating  with  heat,  and 
solution  of  baryta  is  added  as  long  as  a  precipitate  occurs;  the 
filtrate  is  evaporated  at  a  moderate  heat  to  a  syrupy  liquid,  and 
set  aside  to  crystallize. 

The  flesh  of  chickens  and  game  is  easy  to  clarify;  the  former 
contains  the  largest,  fishes  the  least  quantity  of  creatine.  It  is  in 
colorless  pearly  crystals  without  taste  or  action  on  litmus;  it  is 
soluble  in  75  piarts  of  cold  water,  and  in  100  parts  of  absolute  alco- 
hol. By  boiling  with  baryta  it  is  decomposed  into  sarkosina  and 
urea;  by  evaporating  with  strong  acids,  it  loses  H^O  and  is  con- 
"^erted  into  creatinina. 
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Syllabus  of  Animal  Alkaloids  and  the  Products  of  their  Decomposition. 

Crmiuina  oi-  Creatinina,  C^TIgNjOglljO.  In  the  urine  of  calves,  in  flesh,  and  from  cre- 
atine by  acids ;  colorless  crystals;  soluble  in  11  water,  100  alcohol,  and  inuch 
ether;  expels  Nllg  from  its  salts. 

Sarkosina,  CjIIyNOj.  From  creatine  by  boiling -with  BiiO;  rhombic  prisms  or  scales, 
easily  soluble  in  -water,  slightly  in  alcohol ;  insoluble  in  ether;  fusible  at  2120. 

Glycina,  CgH^NOg,  Glycocol  or  amido-acelic  acid.  In  the  bile ;  by  treating  glue  or 
similar  substances  with  boiling  alkalies  or  acids;  sweet  rhombic  crystals,  easily 
soluble  in  water  and  dilute  alcohol,  slight  acid  reaction  ;  combines  with  acids  and 
with  bases. 

Leucina,  CjHjgNOj,  or  amido-capronic  acid.  In  various  organs  of  all  animals  except 
the  very  lowest,  by  putrefaction  of  casein,  from  glue  like  glycina.  Shining 
scales,  easily  soluble  in  water,  alkalies,  and  muriatic  acid,  slightly  in  alcohol ; 
insoluble  in  ether  and  chloroform  ;  sublimable ;  fused  with  KO  yields  valerianic 
acid. 

Tyrosina,  CgTT,jNOj,.    In  the  liver,  pancreas,  and  other  parts  of  man  and  many  animals; 
in  American  extract  of  rbatany  (Wittstein),  by  acids  or  alkalies  upon  casein, 
glue,  albumen,  etc.    Silky  needles,  soluble  in  acids  and  alkalies,  slightly  in 
water;  insoluble  in  alcohol  and  ether;   combined  with  IIjSO^  it  colors  Fe^Clj 
-  violet. 

Guanina,  CjHjNgO.  In  the  excrements  of  spiders  and  in  small  quantity  in  guano; 
white  powder,  insoluble  in  water,  alcohol,  and  ether,  somewhat  soluble  in  lime 
and  baryta  water ;  its  salts  crystallizable ;  precipitated  by  acetic  and  formic 
acids. 

Taurina.  C^H^yNSOj.  In  the  lungs  and  kidneys  of  the  ox  and  in  bile  after  decomposition 
by  acids  or  by  fermentation ;  six-sided  prisms,  easily  soluble  in  water,  slightly 
in  alcohol ;  taste  cooling;  not  destroyed  by  IljSO^  or  HNO3. 

Urea,  CH4N2O.  In  the  blood,  urine,  and  eye  of  the  mammalia,  particularly  the  car- 
nivorous ;  in  many  organs  of  some  lower  animals. 

•f 

Urea  has  been  proposed  as  a  remedial  agent ;  its  mode  of  prepara- 
tion is  as  follows: — 

Urine  is  evaporated  to  a  syrupy  consistence,  mixed  with  an  equal 
volume  of  nitric  acid,  and  set  aside  for  twenty-four  hours  in  a  cool 
place;  the  crystals  are  redissolved  in  boiling  nitric  acid  to  destroy 
coloring  matter,  if  necessary  digested  with  animal  charcoal,  and 
subsequently  decomposed  by  carbonate  of  barium.  After  evaporar 
tion,  the  mass  is  exhausted  by  alcohol. 

For  its  artificial  preparation  Liebig  gives  the  following  direc- 
tions: A  mixture  of  four  parts  finely  powdered  anhydrous  ferro- 
cyanide  of  potassium,  one  and  a  half  parts  carbonate  of  potassiimi, 
and  two  parts  black  oxide  of  manganesium  is  heated  to  redness, 
and  constantly  stirred  until  it  has  ignited ;  it  is  extracted  with  col| 
water,  the  solution  mixed  with  a  solution  of  three  parts  sulphate 
of  ammonium,  evaporated,  the  sulphate  of  potassium  removed  as 
much  as  possible,  and  the  residue  exhausted  with  boiling  ordinary 
alcohol.  . 

Urea  crystallizes  in  long,  colorless  prisms,  of  a  cooling  taste  snnilar 
to  saltpetre,  easily  soluble  in  water  and  alcohol,  insoluble  in  ether, 
containing  no  water  of  crystallization,  and  fusing  at  248°  F.;  com- 
bines with  acids  and  bases.  .  . 

It  has  been  recommended  as  a  good  and  reliable  diuretic,  in 
doses  of  from  five  to  ten  grains,  several  times  a  day,  in  diabetes, 
albuminuria,  and  dropsy.  .  r- 

Urea;  nitras  is  precipitated  from  a  concentrated  solution  ot  urea 
by  strong  nitric  acid  in  anhydrous  white  shining  scales,  salubie  m 
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eiijlit  parts  of  wator,  slightly  in  nitric  acid  and  alcohol.  Its  action  is 
said  to  be  similar  to  urea,  and  it  has  been  recommended  as  a  solvent 
for  vesical  calculi  composed  of  ammonio-phosphate  of  magnesium. 
It  contains  52.63  per  cent.  urea. 


CHAPTER  IX. 

ON  NEUTRAL  ORGANIC  PRINCIPLES.  MOSTLY  PECULIAR  TO  A  LIMITED 
NUMBKR  OF  PLANTS,  AND  POSSESSED  OF  MEDICINAL  PROPERTIES. 

Formerly,  the  virtues  of  most  medical  plants  were  attributed  to 
extractive  matter,  though  this,  as  obtained  from  various  sources  and 
by  dilferent  analytical  processes,  was  known  to  vary  somewhiit  in 
its  properties. 

By  the  improved  menns  of  proximate  analysis  many  of  these 
jilants  have  been  found  to  possess  certain  well-defined  principles, 
sometimes  crystalline  and  sometimes  amorphous,  to  which  appro- 
priate names  have  been  given.  Ji  alkaline ^ihe^o.  names  should  ter- 
minate in  ia  ;  if  neutral  or  subacid^  in  in  or  ine.  This  arrangement, 
which  would  conduce  to  accui'acy  if  invariably  observed,  is,  how- 
ever, not  adhered  to  universally,  and  in  Europe  is  repudiated  by 
some  high  authorities. 

The  neutral  principles  are  in  some  instances  active,  and  in  others 
appear  to  possess  little  power  of  affecting  the  system.  Sonie  of  them 
contain  nitrogen,  while  most  others  consist  of  merely  carbon,  hydro- 
gen, and  oxygen.  These  principles  occasionally  unite  with  acids, 
forming  crystalline  compounds,  which  are,  however,  acid  in  their 
properties;  others,  combining  with  alkalies  and  forming  crystalliza- 
hle  salts,  have  been  considered  among  the  acids.  Many  of  them 
belong  to  the  so-called  copulated  compounds,  and  decompose  under 
the  influence  of  emulsin,  albumen,  pectase,  or  when  heated  with 
diluted  mineral  acids  or  alkalies,  into  glucose  or  some  similar  sugar 
and  another  compound.  They  are  generally  precipitated  by  tannic 
acid,  and  many  of  them  by  subacetate  of  lead.  The  modes  of  ob- 
taining these  principles  are  various,  and  sometimes  difficult  to 
follow,  though  the  solubilities  and  chemical  peculiarities  of  each, 
when  ascertained,  indicate  apjiroximately  its  mode  of  extraction. 

In  a  work  of  the  design  and  scope  of  the  present,  it  Avill  suffice 
to  display  the  more  striking  ])eculiarities  of  these  principles,  none 
of  which  are  officinal,  in  a'syllabus,  and  to  give  the  processes  of 
extraction  and  the  leading  chemical  and  medicinal  characteristics, 
only  in  a  few  cases  including  the  more  important  and  familiar. 

There  are  here,  as  in  the  case  of  the  alkaloids,  no  known  chemi- 
cal relations  upon  which  we  would  be  justified  in  founding  a  scien- 
tific classification  of  these  principles,  and  here,  as  in  treating  of  the 
other  proximate  principles  of  plants,  we  will  find  the  botanical 
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arrangement  of  the  plants  themselves  to  afford  the  best  grouping. 
The  natural  families  of  plants,  though  arranged  upon  a  purely 
botanical  basis,  are  found  to  exhibit  remarkable  chemical  and  phy- 
siological relations  among  the  products  of  their  individual  mem- 
bersthis  agreement,  as  yet  but  imperfectly  recognized  owing  to 
our  limited  knowledge  of  the  actual  composition  of  ort^anic  proxi- 
mate principles,  is  probably  one  of  the  great  universal  harmonies 
of  nature,  which,  in  the  progress  of  science,  will  be  more  fully  de- 
veloped and  made  known. 


Syllabus  op  Plants  and  their  Neutral  Characteristic 
Principles.    (Gtenerally  Crystalline.) 


1.  Ternary  Comjoounds. 


Rammndaceoe. 
Ciniicifuga  racemosa. 


Pulsntilla  pratensis. 
(Anemone  pratensis.) 


MagnoliacecB. 
Liriodendroa  tulipilora. 
Magnolia  glauca,  etc. 

Magnolia  Tripetala. 


Menispermacem. 
Coceulus  palmatus.  Calumba, 
U.  S.    (The  root.) 


Papaveraccce. 
Pa  paver  somniierum.  Opium, 
U.  S. 

Garyophyllem. 
Snpnnaria  ofliciiialis. 
Gvpsophylla  struthium. 
Agrostemma  githago. 


Linaccce. 
Liinim  cathartiuum. 
Purging  flax. 


AuraniiacecB. 
Citrus  vulgaris. 
Aurantii  amari  cortex, 
Citrus  aurantium. 
Aurantii  dulcia  cortex, 
Citrus  limonis. 
Limouis  cortex,  U.  S 


U.  S. 
U.  S. 


Crystals  insoluble  in  -water,  benzine,  turpentine,  bisul- 
phide of  carbon  ;  soluble  in  alcohol,  diluted  alcohol, 
and  chloroform;  sparingly  soluble  in  ether;  easily 
fused. 

Anemonin,  associated  ■with  anemonic  ncid  ;  rhombic  crys- 
tals, nearly  insoluble  in  ether;  product  of  the  decom- 
position of  the  acrid  oil  of  Ranunculus  scleratus. 
Poisonous. 

Liriodendrin,  white  scales,  or  needles;  little  soluble  in 
cold  water ;  soluble  in  alcohol  and  ether;  bitter,  pun- 
gent; partly  sublimable. 

Magnolia,  a  crystalline  (resinoid)  principle,  nearly  in- 
soluble in  cold  water,  very  soluble  in  chloroform, 
ether,  bisulphide  of  carbon,  and  alcohol;  soluble  in 
hot  glycerine  ;  fusible  at  180O  F. 

Columhin,  C2i'^^22^7'  colorless,  rhombic  prisms,  fusible ; 
very  bitter;  soluble  in  30  parts  alcohol,  in  ether,  vola- • 
tile  oils,  iicetic  acid,  and  in  alkalies;  reprecipitated  by 
acids,  not  precipitated  by  tannin.    Associated  with 

berberina. 

Meconin,  C^g^^fP^,  white  acicular  crystals,  soluble  in  265 
parts  cold,  18  boiling  water,  ether,  alcohol,  and  vola- 
tile oils ;  acrid. 

Saponin,*  Cj^H^pO,,  Strtithiin,  Githagin,  identical;  white 
powder;  soluble  in  hot  water  and  diluted  alcohol,  in- 
soluble in  ether;  taste  sweetish,  afterwards  acrid  and 
bitter ;  frothing  in  solution  ;  sternutatory';  splits  with 
IljSO^  into  sugar  and  sapogenin,  Cj^Hj^O^  (BoUey),  or 
kinovin  (Rochleder). 

Linin,  white  powder  or  silky  needles;  sparingly  solu- 
ble in  water,  more  in  acetic  acid  and  chloroform  ;  freely 
in  alcohol  and  ethei';  the  alcoholic  solution  intensely 
bitter  and  acrid  ;  by  HjSO^  violet. 

Hespcridin,  in  the  spongy  portion  of  lemon  peel,  bitter; 
crystalline  ;  soluble  in  alkalies  and  hot  alcohol,  little 
in  water ;  insoluble  in  ether  and  volatile  oils  ;  by  Pe^Cj 
red-brown. 


*  Similar,  if  not  identical,  principles  occur  in  numerous  plants,  the  decoctions  and 
ctures  of  which  have  the  property  of  frothing  like  soap-water.  Pol.vgalio 


tinctures  _  .     .  . 

Acid,  Cyclamiu,  Convallariu,  Smilacin,  Aphroil;\;sin.) 
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Citrus  limomim  nnd  citrus  lui- 
nintium.    The  seed. 

GultifiTcz. 
Garcinin,  ninngostana.*  Barlv 
of  the  fruit. 

Zf/ffopln/lleoe. 
Gnniacum  officinale.  The  •wood 
!IikI  bark. 

F.rythroxylece. 
Erythroxylou  cocoa.  Leaves. 

Ilippocastancce. 
jEsculus  liippocastamiiii. 
(Horse  chestnut.)    The  bark. 

The  Cotyledons. 


VmHous  species  of  ^sculns 
and  barks  of  the  genus 
Pavia. 

RutacccB. 
■  Gnllipea  officinalis.  The  bark. 
Angustura,  U.  S. 

Xanthoxylum  piperitum.  The 
fruit. 

Xanthoxylum  fraxineum. 
Xanthoxylum,    U.  S.  (The 
bark.) 

Tercbintkacece. 
Anacardiuni   occideutale,  ca- 
shew nut. 

Simarubacem. 
Simnruba  excelsa  ;  Qunssin, 
U.  S.,  nnd  Simaruba  offici- 
nalis, Simaruba,  U.  S. 

SapotacecE. 
Chrysophylluni  glycophlroum, 
I    Monesia  bark. 

Aquifoliacece. 
Ilex  aquifolium.  European 

liolly.    The  leaves. 
Ilex  opaca. 
i  American  holly.    The  fruit. 


Limonin,  Cj.,H5(,0,3.  From  the  seed  by  alcohol,  crys- 
talline, bitter,  soluble  in  KO ;  red  color  with  HgSO.j; 
scarcely  soluble  in  ether. 

MaiKjoslin,  C^qI^.^O^,  golden-yellow  scales,  without  smell 
or  taste;  insoluble  in  water;  soluble  in  alcohol  and 
ether,  diluted  acids  and  alkalies. 

Guaiacin,  uncrystallizalile,  bitter,  and  acrid;  light 
yellow  powder  ;  easily  soluble  in  hot  water  and  alco- 
hol;  insoluble  in  ether  ;  precipitated  by  acids. 

EnjIhroxyJin,  volatile,  needle  -  t^hnped  crystals,  very 
bitter,  probably  identical  with  cojfcin.    [Sec  Cocaina.) 

j^sculin,  C.^jHj^Ojg,  polychrom,  white  crystalline  powder, 
without  smell,  bitter;  little  soluble  in  cold  water  and 
alcohol  ;  soluble  in  alkalies  ;  insoluble  in  ether  and 
volatile  oils.    (See  page  528.) 

ArgyrcEscin,  G^^Y^^^O^^,  crystallizes  from  diluted  alcohol; 
silvery  in  appearance;  insoluble  in  ether;  gelatin- 
izes with  warm  alkalies,  and  forms  cescinic  and  propi- 
onic acids ;  by  HjSO^,  yellow  solution,  blood-red  on 
addition  of  Aq ;  by  dilute  acids  splits  into  sugar  and 
arffyrmscetin  =  C^jMgjOjj. 

AphrodcBsin,  Cio^HgjO,,,,  amorphous,  colorless,  sternuta- 
tory; resembles  saponin  in  many  respects  ;  splits  by 
alkalies  into  hulyric  and  cescinic  acid,  C^^Ug^O^^. 

Paviin,  similar  to  sesculiu,  identical  with  fraxin.  ((Sea 
Oleacerc.) 

Cusparin,  tetrahedral  crystals,  soluble  in  alcohol,  acids, 
and  alkalies,  and  in  200  parts  water ;  precipitated  by 
tannic  acid. 

Xanthoxylin,  volatile,  insoluble  in  water;  soluble  in 
alcohol,  ether;  aromatic  resinous  taste;  stearoptene 
from  the  oil. 

Xanthoxylin  of  Dr.  Staples,  not  investigated,  probably 
identical  with  xanthopicrin  (Dr.  Wood).  {Sec  Ber- 
berina.) 

Cardol,  CjjTTgjOj,  light-reddish  oil,  very  readily  oxi- 
dizing;  insoluble  in  water;  easily  soluble  in  alcohol 
and  ether ;  very  acrid  and  blistering. 

Quassin,  CjgHj.^Og,  white  opaque  granules,  or  prisms  ; 
inodorous,  intensely  bitter;  very  soluble  in  alcohol, 
less  in  ether,  slightly  in  water,  not  precipitated  by 
tannin.    (See  page  629.) 

Monesin,  gummy,  or  white  powder  ;  inodorous,  bitter, 
and  acrid;  readily  soluble  in  water  and  alcohol,  the 
solutions  frothing  ;  slightly  soluble  in  absolute  alco- 
hol and  ether  ;  identical  with  saponin.  ? 

Ilicin,  brown-yellow  transparent  crystals  ;  bitter;  readily 
soluble  in  alcohol  and  water  ;  insoluble  in  ether;  not 
precipitated  by  metallic  salts. 

Ilipicrin,-\  acicular  crystals,  intensely  bitter,  slightly 
acrid,  soluble  in  water  and  alcohol,  freely  in  ether; 
precipitated  by  tannin. 


*  Used  in  the  East  India  Islands  as  a  remedy  for  intermittents. 
T  We  propose  to  retain  tlie  name  of  ilUdn  for  Delscliamp's  still  impure  principle 
^8  obtained  from  tlio  leaves  of  Kuropuan  holly,  and  suggest  the  i.iaino  iiipicvin  for  tho 
^fystalline  bitt(!i-  principle  obtained  from  the  fruit  of  AtiKM-ican  holly,  as  obtained  by 
i^Jillwyn  P.  I'ancoast,  a  graduate  of  tho  Phila.  College  Plianu. 


I'k 


,  1856,  p.  314.) 


(Seo  Amer.  Journ. 
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Rhamnrce. 
Rhnmnusl'ruugulii  and  ciithnr- 
tica. 

The    unripe    berries  (buck- 
thorn). 

Rhnmnus   infectoria,  Freuch 
berries. 

LeffuminoscB. 
Cassia  fistula.    The  root. 
Cassia  acutifolia,  C.  obovatn, 

C.  elougata,  Senna,  U.  S. 
Lupinus  albus.  White  lupine. 

The  seed. 

Glycyrrhiza  glabra.  Liquorice. 

Dipterix  odorata,  fruit.  (Tonka 
bean.s.) 

Melilotus  oflBcinalis.  Flowers. 


Cytisus  scoparius. 
Scoparius,  U.  S.  (Erccm). 


Ononis  spinosa.    The  root. 


SosacecB. 
Geum  urbanum.    The  root. 


Quillaya   saponaria  (Quillaia 
bark). 

Brayera    a  n  t  li  e  1  m  i  n  t  i  c  a 
(Kousso). 

Granatcce. 
Punica  granatum. 
Grauati  rad.  cort.,  U.  S. 

MyrtacccB. 
CaryophylluH  aruniaticus. 

Caryopliyllus,    V.    S.  (The 
flo-ffer  bud  ) 

Cuc.urbitacca:. 
Bryonia  alba. 


Citrullns  colocynthia. 
Colocyuthis,  i/.S.  (The  fruit.) 


Rhamnin,  volatile,  tasteless,  yellnwish  crystals  ;  soluble 
iu  alkalies  ■with  yellow  color  (Fleury). 

Calhartin  of  Winkler,  from  the  ripe  fruit.  Cathartic 
dose  1  to  3  grs.    (See  Crysophauic  Acid  ) 

Rhamnin,  a  coloring  principle  soluble  in  water,  Rham- 
netin,  coloring  principle  insoluble  in  water,  Uhamuo- 
tannic  acid. 

Cassiin,  uucrystallizahle,  bitter ;  soluble  in  water  and 
alcohol ;  precipitated  by  mineral  acids. 

Calharlin  of  Lassaigne  and  Fenuelle.  (See  Chrysoplianic 
Acid.) 

Lupinine,  greenish,  amorphous,  hygroscopic,  bitter; 
insoluble  in  absolute  alcohol  and  ether. 

Qlycyrrhizin  is  a  glucoside,  splitting  into  glycyretiiie 
and  sugar  (Gorup  Besanez). 

Coumariii,  CjllgOj.*     Colorless,  quadrangular  prisms; 
odor  and  taste  aromatic;  destroyed  by  HgSO^;  by 
HNOj  converted  into  nitro-coumarin  and  picric  acid;  i 
by  boiling  with  alkalies,  coumaric  acid  CgiljOj.   1  lb. 
Tonka  beans  yield  108  grs. 

Scoparin,  CjjHj^Ojg,  soluble  in  alkalies;  precipitated  I 
by  acids ;  little  soluble  in  water,  mure  soluble  in  ] 
alcohol,  without  odor  or  taste;  oxidized  by  HNO3  to  1 
picric  acid,  appears  to  be  the  diuretic  principle. 
(Stenhouse.) 

Ononin,  CgJIggO^,,  colorless  needles;  inodorous;  readily 
soluble  in  boiling  water  and  alcohol;   insoluble  in 
ether;   red  with  HjSO^ ;  splits  witli  caustic  barytai 
into  formic  acid  and  onospin,  CggHgjO^j,  which,  with 
diluted  llgSO^  or  HCl,  yields  sugar  and  ononetin,i 

Onoccriii,  CijlT^jO,  another  crystallizable  pnnciple,  not 

altered  by  boiling,  as  above. 
Gein,  uncrystallizable,  bitter;  soluble  in  water,  readily 

in  alcohol  and  ether;  with  IljSO^  red,  with  UNO, 

yellow  solution  ;  forms  with  alkalies,  lime,  and  lead, 

soluble  compounds. 
Saponin,  see  Caryophyllaoesa. 

Koussin,  white  or  yellowish;  indistinctly  crystalline; 
acrid;  soluble  in  ether,  alcohol,  and  alkalies;  no 
glucoside.    Anthelmintic  in  doses  of  20  to  40  grs. 

Punicin,  acrid,  uncrystallizable,  oily,  powerful  errhine.< 


CjpTTjjOj,  yellow  pearly  scales,  becomes  reo 
isomeric  with  caryophyllic  acid. 


'80*^:18' 


Caryophijllin,  Q-^^^ifi.  yellow  prisms,  without  taste  01 
smell ;  soluble  iu  ether  and  boiling  alcohol. 

Eugcnin, 
with  HNdj , 

Br;/onin,  C^gllg„  .  .  .     •  ,j 

water  and  alcohol;  insoluble  in  ether;  splits  in'* 
sugar,    bryoretin,    C^^W^fi^,    and  hydrobiyoretiui 

Bryonilin,  crystals,  soluble  in  alcohol,  95  per  cent.,  auc 
ether. 

Colocynthin,  O.^'^^^O^y  amorphous,  light-yellowish ;  in 
soluble  iu  ether,  soluble  in  water  and  alcohol;  split, 
with  acids  into  sugar  and  colocynlhcin, 


amorphous,  very  bitter,  soluble  ir 


*  Conmarin  also  exists  in  Asperula  odorata,  RuUaceai,  Authosanthum  odorntum 
(Jrammeai,  aud  suiue  other  herbs. 
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CiKUimis  prophetnrum.  Tbo 
uuripe  fruit. 

Momordica  elftterium.  Elnte- 
liuin,  U.  S.  (Squirtiug  cu- 
cumber.) 

UmbelUferce. 

Petroseliuum  sativum.  The 
herb. 


Peucedanum  ofiBcinale.  The 
root. 


Imperrttoria  ostruthium. 
Atbamantum  oreoselinum. 
The  root. 


RubiacccB. 
Cinchona  calisnya  and  nthor 
species.    The  root  bai  k  aud 
wood. 

Compo.titce. 
Achillea  moschata.    Iva  herb 

of  Switzerland. 
Arnica  Montana. 

Artemisia  absinthium.  Absin- 
thium, U.  S.    (The  herb.) 


Angelica  archangelica.  The 
rijot. 

Cnicus  benedictus.  Blessed 
thistle. 


Mikania  Guaco.  The  leaves. 
Lactuca  viiosa.    The  juice. 


Lactuca  sativa.  Lettuce.  The 

juice. 
Lactucarium,  U.  S. 

Leontodon  taraxacum.  Tnrnx- 
acum,  U.  S.  (The  root.) 

Tanacetum  vulgare.  Tannco- 
tum,  U.  S.,  Tansy.  (The 
flowers.) 


Coloc-ijnthilin,  obtained  in  white  prisms  from  the  pai't  of 
the  alcoholic  extract  insoluble  in  Wiitor  and  cold 
alcohol ;  soluble  in  hot  alcohol  and  clhcr. 
Prop/ic/in,  C^jlIygO.,,  white  resinous,  little  soluble  in  cold 
water,  more  in  ether,  very  soluble  in  alcohol;  iutense- 
ly  bitter;  splits  with  acid  into  sugar  and  prophcrctin. 
Ehttcrin,  CjoTT^jOg,  colorless  prisms,  very  bitter,  acrid; 
insoluble  in  alkalies,  dilute  acids,  and  water;  soluble 


in  alcohol,  little  in  ether 


with  HjSO^  red  solution. 


Apiin,  Cj^n^jOjg,  white  powder,  tasteless;  nearly  in- 
soluble in  cold  water;  gelatinizing  from  hot  solution; 
blood-red  with  FeSO^. 

Apiol,  yellowish,  oily,  non-volatile,  acrid,  pungent, 
heavier  than  water ;  soluble  in  alcohol,  ether,  chloro- 
form. 

Pcuccdanin,  C]jHj203,  colorless  rhombic  prisms,  with- 
out taste  or  odor;  melts  at  1G70  F.  ;  insoluble  in 
water,  soluble  in  hot  alcohol,  ether,  fixed  and  volatile 
oils.  Splits  into  augelicic  acid,  CgH-O,,  and  oreose- 
lon,  C,I1,0. 

Imperalorin,  identical  with  peucedanin. 

Athamantin,  Cj^Hg^O,,  colorless  needles  or  prisms,  pe- 
culiar rancid  odor  on  heating,  taste  rancid,  bitter, 
acrid;  melts  at  1740  F.  ;  splits  into  oreoselou, 
Cj^HjqOj,  and  valerianic  acid,  CjIJjqO,^. 

Kinovin,  CgglT^jOg,  whitish,  resinous,  intensely  bitter ; 
little  soluble  in  water,  readilj*  in  alcohol  and  ether; 
soluble  red  in  I1,S0^.  By  gaseous  HCl  splits  into 
mannitan,  C^U^J^^,^,  and  kinovic  acid,  G^^Vi^O^,  which 
is  tasteless,  but  jielda  bitter  salts.    {See  page  529.) 

Ivain,  C^jII^jOg,  hitter,  semi-fluid,  yellow,  insoluble  in 
water,  soluble  iu  alcohol. 

Arnicin,  Cj^HggOg,  golden-yellow  mass,  soluble  in  alka- 
lies and  in  muriatic  acid. 

Absynthin,  C^Q\\^0^-\-k(\,  granular  crystalline;  soluble 
iu  alcohol  and  ether,  little  in  water;  with  KU,  l)rowu- 
red  solution ;  HjSO^  greenish-blue  solution,  with  little 
water  deep  blue. 

AngcUcin,  amorphous  and  crystalline;  taste  insipid, 
afterwards  aromatic  and  burning. 

Cnfc/w,  Cj^HjgOj,  colorless  needles  ;  faintly  bitter ;  fusi- 
ble ;  little  soluble  in  cold  water  and  ether,  easily 
in  alcohol ;  with  iljSO^  blood-red,  IICI  green  ;  proba- 
bly a  glucoside. 

Guacin,  yellowish,  uncrystalliznble,  bitter;  soluble  in 
ether,  alcohol,  and  boiling  water. 

Lacliicin,  C^II^O^,  white  pearly  scales,  in  the  juice  com- 
bined with  lactucic  acid;  bitter;  easily  soluble  iu 
alcohol,  scarcely  in  cold  water  and  ether. 

Laclucone,  C^oIIgjOj,  white  granules  deposited  from  hot 
alcohol  on  cooling;  insoluble  iu  water,  soluble  iu 
ether. 

Ldctiicopiriv,  C^JIgiOj,,  brown,  amoi-phous,  very  bitter; 
faint  acid  reaction  ;  readily  soluble  iu  water  and  alco- 
hol ;  not  precipitated  by  PbO  salts. 

Taraxacin,  colorless  crystals,  bitter,  acrid,  fusible; 
soluble  in  Ijoiling  water  and  alcohol.  (Polex.) 

Tanucelin,  yellowish-whito  warts;  very  bitter;  very 
soluble  in  ether,  less  in  alcohol,  slightly  iu  water; 
with  IIjSO^  hyacinth-colored  solutiou. 


624 


ON  NEUTRAL   ORGANIC  PRINCIPLES. 


Cnprtfoliacem. 
Lotiicora    xylosteum.  Tlie 
berries. 

Ericacem- 
Arctostftpliylos  uvji  ursi.  Uva 
ursi,  U.  S.    (The  loaves.) 


Ericn,  Ledum,  Arbutus,  Rho- 
dodendron, etc.   The  leaves. 

Olcaccce. 
Vaccinium       Vitis  Idoea. 
Leaves  of  cowberry. 

Olea    EuropsBa  (olive-tree). 
The  gum. 


Plumeria  lancifolia.  A  febri- 
fuere  bark  from  Brazil. 

Fraxinus  excelsior.  Common 
European  ash.    The  bark. 


Ligustrum  vulgare.  Privet. 
The  bark. 


Phillyria  latifolia  (a  species  of 
privet). 


Syringa  vulgaris.   Lilac.  The 
bark. 


Apocynacece. 
Apocynum  cannabinum,  U.  S. 

Atzlepiadcce. 
Asclepias  Syriaca.  The  milky 
juice. 

Asclepias  vincetoxicum.  The 
root. 

Gevtianem. 
Gentiiina    lutea.  Gonliana, 
U.  -S.    (The  root.) 


Xylostein,  crystalline,  bitter  principle;  by  dilute  acids 

converted  into  sugar  and  other  substances.  (The 

seeds  contain  a  volatile  poison.) 
Arhutin,  CiJIijO,,  bitter,  colorless  crystals;  soluble  in 

boiling  water  and  alcohol,  slightly  in  ether  ;  glucoside  ; 

a  striking  blue  color  with  phospho-molybdic  acid.  {Set 

page  530.) 

'son,  C,qIJj,0,  colorless,  silky,  tasteless,  acicular  ci-ys- 
tals ;  insoluble  in  water,  acids,  and  alkalies;  fusible, 
sublimes  unchanged,  inflammable;  orange  yellow  with 
HNO3. 

Ericolin,  CgjHjgOj,,  brown-yellow,  extractive,  intensely 
bitter ;  by  11280^  into  ericinol  and  sugar. 

Vacciniin,  one  per  cent,  in  the  leaves,  ci-ystalline ;  very 
soluble  in  hot  water,  less  so  in  cold  water  and  alcohol, 
scarcely  in  ether;  not  precipitated  by  tannin  nor  by 
acetate  of  lead. 

Olivil,  CjiHjgOg,  needles  in  starlike  groups,  bitter,  and 
sweet  taste  ;  melt  at  250°  ;  soluble  in  water  and  boil- 
ing alcohol,  easily  in  alkalies,  slightly  in  ether  ;  by 
verj'  dilute  HNO3  red-yellow. 
Agonidine,  CjgHj^O^,  a  glucoside,  soluble  in  boiling  water 
and  alcohol,  less  so  in  ether. 

Fraxin,  Gyj[\^0.,f^,  yellowish  needles,  slightly  bitter  and 
astringent;  soluble  in  boiling  water  and  alcohol;  fluo- 
rescent, but  blue  color  disappearing  on  adding  acids; 
splits  with  acids  into  fraxetin,  CjqHjCj,  and  suga^; 
identical  with  paviin. 

Liffusirin,  identical  with  syringin.  I 

Ligustropicrin,  analogous  to  syringopicrin.  » 

Ligustron,  needles,  sublimable  with  an  aromatic  odor; 
bitter ;  soluble  in  water,  alcohol,  and  ether  ;  reduces 
Ag  from  its  solutions  in  NH^. 

Phillyrin,  CjyHg^O^.  Crystalline,  neai'ly  tasteless,  solu- 
ble in  hot  water  and  alcohol,  insoluble  in  ether.  By 
diluted  HCl  forms  sugar  and  phillygenin,  C.^jH,,()g, 
which  is  polymeric  with  saligenin.  Reputed  aulipe- 
riodic. 

Syrmi/OT,  CigHjgOjg.  Colorless  needles:  tasteless;  solu- 
ble in  water,  more  in  alcohol,  not  in  ether.  The  solu- 
tions in  IIjSO^  deep  blue  or  violet;  splits  with  acids 
into  sugar  and  syringenin,  CjjHjjOj. 

Syringopicrin,  in  all  parts  of  lilac  ;  amorphous,  yellowish- 
white  ;  bitter ;  slight  acid  reaction  ;  readily  soluble 
in  water  and  alcohol;  insoluble  in  ether;  precipitated 
by  tannin. 

Apocynin,  peculiar  active  principle. 

Asclepion,  C^gUgfl^,  white  crystalline  mass,  odorless, 
tasteless  ;  insoluble  in  water  and  alcohol,  soluble  iu 
ether. 

Asclepin,  pnlo  yellow  ;  readily  soluble  in  water  and  alco- 
hol ;  emetic,  precipitated  by  tannin,  HgClg,  and  subace- 
tate  of  lead. 

Ocntiopicrin,  C^JTaoO,.^.  Extracted  from  the  aqueous 
infusion  by  animal  charcoal;  crystallizablc ;  readily 
soluble  in  water  and  alcohol,  insoluble  in  ether;  not 
precipitated  by  Taii  or  2PbO,Ao^  Splits  with  acids 
into  sugnr  and  gcnUogenin,  a  brownish-yellow,  amor- 
phous body. 
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Menynnthes  trifoliata.  Herb. 
(Buck-beau.) 

Ophelia  Chirayta.  Herb. 


Elythia)  chilensis.  European 

centaury. 
Sabbatia  angalaris.  Anijricnu 

centaury. 

Convolvulacece. 
Ipomcea  jalapa.*  Jalapa,  U.  5. 
(The  rhizoma.) 

Ipomcea  Orizabensis.  False 
jalap.    Jalap  stalk. 


Convolvulus  scammonia. 

Scammonium,  U.S.  (The 

concrete  juice.) 
Ipomcea  simulans.  Tampico 

jalap. 

SolnnecE. 
Capsicum  annuum,  and  other 

species.    The  fruit. 
Parisquadrifolia.    The  herb. 


Physalis     alkekengi.  The 
leaves  of  the  winter  cherry. 

Scrophularinem. 
Digitalis    purpurea.  (The 
leaves.) 


Gratiola  officinalis.  Hedge 
hyssop. 


SoTophularia    nodosa.  The 
herb. 


Menyanlhin,  CgjHj^Ojg,  whitish,  amorphous,  bitter ;  solu- 
ble in  alcohol  and  water,  not  in  ether  ;  -with  HjSO^ 
sugar  and  a^volatile  oil,  menyanthol. 

Chiretin,  C.,^\\ ^^0-^^,  very  bitter;  neutral;  precipitated  by 
tannin,  by  tlio  action  of  acids  separated  into  ophelic 
acid  and  chiratogeuin,  Ci^M.^^Oj. 

Enjthro  cmtaurin,  white  and  crystalline,  becoming  red 
on  exposure  to  the  sun's  rays;  existing  in  minute 
quantity;  poisonous;  soluble  in  ether,  and  fuses  at 
13GO  C. 

Convolvulin,  ^^^^qO^^,  white  or  transparent ;  inodorous 
and  tasteless;  insoluble  in  ether  and  water,  soluble  in 
alcohol  and  acetic  acid;  resinous  ;  by  U^jSO^  amaranth- 
red.    [See  page  630.) 

Jalapin,  Cg^HggOjg,  white,  amorphous,  resinous;  readily 
soluble  in  alcohol  and  ether,  wood-spirit,  benzol,  oil  of 
turpentine  and  acetic  acid ;  by  H2S0^  amaranth-red. 
{See  page  530.) 

Scammonin,  identical  with  jalapin.  (Spirgatis.) 


Tampicin,  Cj^Hj^Oj^,  fusible  at  130O  C.,  but  begins  to 
decompose  at  lOOO  C.  ;  soluble  in  acetic  acid  and  ia 
ether. 

Capsicin,  ■white  tufts  of  crystals  ;  soluble  in  alcohol  and 
ether. 


[See  page  531.) 


Paridin,  CgH|jO^,  colorless  shining  scales  or  needles, 
bitterish,  acrid  ;  little  soluble  in  cold  water  and  ether, 
freely  in  alcohol;  by  Hj^^i  ^"'^  HPO^  red. 
Physalin,  CjjHjgOj,  bitter,  amorphous,  yellowish  ;  solu- 
ble in  alcohol,  chloroform,  and  ammonia. 
Digitalin,  or  digitasolin,  C.^vH^gOj.,  light  straw-yellow; 
amorphous,  granular  from  the  alcoholic  solution ; 
very  bitter;  irritating  to  the  nostrils;  soluble  in  125 
p.  cold,  in  42  p.  boiling  water ;  scarcely  soluble  in 
ether,  more  in  alcohol;  brown  imd  purple  in  HjSO^, 
green  in  PI  CI,  rose-red  and  brown  in  NII3;  splits  with 
acids  into  sugar,  digilaliretin,  C^jIl^jOj,  a,nd paradigila- 


lirelin,  C^jIIg^Og. 
Digitalctin, 


JJclffi  digitalin,  CjiH^gOg  (digitalin  minus 
white  warty  crystals,  insoluble  in  ether  and 
cold  water,  soluble  in  222  p.  boiling  water;  without 
coloration  in  NHg  and  HCl;  splits  into  sugar  and 
digitaliretin. 

Digitalarin,  golden-yellow,  resinous,  very  acrid,  soluble 
in  ether  and  NII3;  in  the  pure  state  pearly-white 
microscopic  prisms,  C^^W^.f)^. 
Gradolin,  C.^HjiO,,  bitter,  white,  crystalline,  soluble  in 
boiling  water  and  alcohol;  insoluble  in  ether;  splits 
into   sugar,  gr'aliolaTelin,  C^H^gOj,  and  gratiolelin. 


Ci^H.^jOa 


GralioKuLin,  C^gHjiOjg,  amorphous,  yellow;  insoluble  in 

'    "    ■  '     Products  of 
Journ.  Ph., 


ether,  soluble  in  water  and  alcohol 
decomposition   numerous.      (See  Am, 
1859,  341.) 

ScrophuluTin,  crystalline  scales,  bitter,  soluble  in  water. 


*  Ipomcea  Jalapa,  NvHall;  Ipoma^a  Scliiedeaiia,  Zucearini;  Ipomoja  pnrga,  Schlech- 
'%^9^>  Convolvulus  jalapa,  Schiedc;  Convolvulus  purga,  Wenderoth ;  Con  volvnlus 
officinalis,  Pelletan;  Exogouium  purga,  Benlham ;  are  all  synonyms  for  true  jalap. 
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LahiatcB. 
Bhinanthus  Alcxtorolophus. 

Miirrubium  vulgare.  Ilore- 
hound.    The  leaves. 


Lj'copus  Eui-opfeus.  Bugle 
weed. 

Teuerium     scordium.  Ger- 
miinder. 


Pi  imulaccce. 
Cyclamen  Europteum.  Pri- 
Biula  ofEciualis.  Cowblip 
primrose. 


Thymela. 
Dfipbne  mczcrc  uin.  Mczpreum, 
U.  S.    (The  bark.) 


Laurinca;. 
Laurus  nobilis.    The  lenves. 

Aris/olncJicce. 
Aristolochia  clematitis. 
Aristolochia  serpentarin,  Ser- 
pentaria,  Z7. -S    (The  root.) 
Asarum  Europseum. 


Euphorbia  era. 
Croton  eleuteiin,  Ca.'^cnrilla, 

U  S-  (The  bark.) 
Croton  tiglium,  Oleum  tiglii, 

U.  S.    (The  oil.) 

Urlicrcc. 

HurnuluslupuiuB.  (Strobiles.) 

riumhaginacccc. 
Plumbngo  Kuropaea.  Lend- 
•wort.    The  root. 

Dntisca   cannabina.  Leaves 
and  root. 


CupU^ifcTOi. 

Quprcus    Robur.      The  old 
bark. 


RhinanlhiK,  CgglTj^O^g,  a  glucoside,  in  stellate  prisms, 

bitterish-swuet  taste,  soluble  in  water  and  alcohol ; 

intense,greenish-blue  when  heated  with  muriatic  acid. 
Marrithiin,  crystallizes  from  ether  and  alcohol ;  little 

soluble  in  writer;  intensely  bitter,  afterwiirds  acrid; 

with  HjSO^  browu-yellow  solution  ;  not  precipitated  by 

tannin. 

Lycopin,  pale  yellowish  ;  hard ;  very  bitter  ;  soluble  in 
water,  easily  in  alcohol  and  *ther ;  insoluble  in  alka- 
lies. 

Scordiin,  yellow  gum-like  or  white  powder;  agreeably 
aromatic  and  bitter;  insoluble  in  cold  water,  soluble 
in  'alcohol  and  ether;  red-brown  in  HjSO^,  yellow  inr 
alkalies. 

Ci/clamWj.G^i^Ii^fiio'  -^rthana/in  of  Saladin,  white,  amor- 
phous or  crystalline,  inodorous;  hygroscopic,  light 
brown ;  gelatinizes  with  cold  water,  afterwards  solu- 
ble, frothing;  coagulated  above  140Q,  but  redissolving 
on  standing ;  soluble  in  alcohol  and  acetic  acid ;  in- 
soluble in  ether  ;  acrid  poison  ;  splits  with  emulsiu 
into  sugnr  and  cyclamiretin,  Cj^HjgOg.  (See  Amer. 
Journ.  Pharm.,  1860,  p.  155.) 

Daphnin,  C^^W^fi-^^-\-^'R:f>,  brilliant  colorless  prisms, 
soluble  in  boiling  water  and  alcohol ;  insoluble  in 
ether;  bitter,  astringent,  inodorous  ;  splits  with  acids 
into  sugar  and  dnphnetin,  CjgHj^Og.  (See  Am.  Journ. 
Pharm  ,  1801,  p  325.) 

Coccogenin,  C2|,H220g,  needle-shaped,  silky  crystals,  solu- 
ble in  alcohol  and  hot  water,  insoluble  in  ether  and 
cold  water. 

Laiirin,  CgjHj^Oa,  white  prisms,  odorless;  taste  acrid 
and  bitter;  insoluble  in  water;  soluble  in  hot  alcohol 
and  ether. 

Clcmaiilin,  CigH-Ojj,  is  extracted  by  boiling  water ;  un- 
crystallizable. 

Serpeniariin,  uncrystallizable,  bitter,  and  acrid ;  soluble 

in  water  and  alcohol. 
Asarin,  yellowish-brow:',  amorphous,  disagreeably  bitter, 

emetic ;  soluble  in  water  and  alcohol ;  precipitated  by 

tannin. 

CascarilUn,  white  crystals,  bitter,  inodorous;  slightly 
soluble  in  water,  readily  in  alcohol  and  ether ;  with 
HjSO^  deep  red,  with  HCl  violet  solution. 
Croionol,  CgHjiOj,  colorless  oil ;  soluble  in  alcohol  and 
ether;  decomposed  by  alkalies  and  boiling  water; 
very  blistering. 
Eumulin  (impure?),  amorphous,  bitter,  yellow,  inodor- 
ous ;  little  soluble  in  ether,  soluble  in  alcohol,  and  in 
200  parts  boiling  water. 
Plumbagin,  from  the  aqueous  decoction  of  the  ethereal 
extract,  reddish-yellnw  scales ;  taste  sweetish,  sharp, 
and  burning ;  soluble  in  hot  water,  alcohol,  and  ether; 
with  PbO  carmine-red  compound. 
Daliscin,  CjiIL^jOj^,  colorless,  silky  needles  or  scales; 
easily  soluble  in  alcohol,  loss  in  ether  and  cold  water; 
very  hitter,  fusible ;  soluble  in  alkalies  with  yellow 
color,  precipitated  by  acids ;  by  HjSO^  forms  sugar 
and  datiscclin,  C^^U^^Og. 
Qucrcin,  small  white  crystals,  very  bitter;  soluble  in 
water,  acetic  acid,  and  diluted  alkalies;  insoluble  m 
absolute  alcohol,  ether,  and  volatile  oils  ;  by  Ij^^^i 
ornnge. 
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Jiiglandfce 
Julians  Regia.  Common  Wal- 
uut. 

Belulacew. 
Betula  lentn.     Sweet  bircli. 
The  bark. 

Salicacece. 
1  Populus  tremulii.    Bark  aud 
leaves  of  the  aspeu. 

:  Sftlis  and  Populns,  several  spe- 
cies.   The  bark. 

PiperacFCB. 
■  Piper  cubeba.    L'ubeba,  U.  S. 
(The  berries.) 


Coniferm. 
Pinus  sylvestris  niul  Thuja 
occidentalis.   The  leaves  or 
bark. 

.  Zingiberaci  cb. 

Curcuma  louga. 

OrchidecB 
V;inilla  aroraatica.  Prepared 
unripe  capsule. 

Amari/lliclaccce. 
N-ircissua   pseudo  -  narcissus, 
N.  poeticus  and  N.  Tazetta. 

SmilficrcB. 
Smilax  officinalis  and  other 

species.    The  root. 
Sai'saparilla,  U.  S. 

Asparncjus    communis.  The 
berries. 

Liliacea. 
Inspissated  juice  of  Aloe  soco- 
trina    and   other  species. 
Aloes. 

Convallaria  mnjalis.  Lily  of 
*    the  valley,  herb  and  root. 


Regianin,  elongated  octohedrons  or  needles,  but  little 
soluble  in  water,  more  soluble  in  alcohol  and  benzole; 
changes  into  a  black  amorphous  acid,  forming  purple 
salts  with  the  alkalies. 

Guultherin,  in  the  alcoholic  extract;  appears  to  be  a 
copulated  compound  ;  with  acids,  or  the  aqueous  in- 
fusioa  of  the  bark,  yields  oil  of  gaultheria. 
Populin,  C.^gTT,.,0g4-2H.,0,  white  crystalline  powder, 
sweetish  and  acrid  taste;  soluble  in  alcohol,  slightly 
in  water;  by  boiling  with  alkali  forms  salicin  aud 
benzoic  acid. 


Polygonntum  multiflorum. 
The  herb. 

Scilla  maritima.  The  bulb. 
Scilla,  U.  S. 


Salicin,  CjgTIjgO,,  white  scales  or  prisms,  very  bitter; 
soluble  in  water  and  alcohol;  insoluble  in  ether  and 
volatile  oils.    (See  page  531.) 

Cubebin,  Ci^Hj^Oj,  white,  crystalline,  inodorous,  insipid, 
not  volatilizable  by  heat,  cryst.  from  alcohol;  nearly 
insoluble  in  water,  soluble  in  ether,  acetic  acid,  fixed 
and  volatile  oils;  with  H2SO4 carmine-red ;  deposited 
in  oleoresina  cubebfB. 

Pinipicrin,  G^^W^^Q^^,  bitter,  amorphous,  light  yellowish- 
brown  ;  soluble  in  water  and  alcohol,  insoluble  in 
ether,  liquid  at  2120;  with  dilute  U.^SO^ a  volatile  oil, 
ericinol,  CjgHjgO,  and  sugar. 

Curcumin,  CjgHjgOg,  orthorhombic  crystals  ;  yellow- 
colored,  fusible  at  1720. 

Vanillin,  CjuTTgO,,  colorless,  four-sided  needles,  strong 
vanilla  odor,  hot  biting  taste.    [See  page  633.) 

Narcitin,  white,  uncrystallizable  ;  faint  odor  and  taste; 
emetic;  soluble  iu  water,  alcohol,  and  acids. 

Smilacin,  CjjHg^Oj^,  sarsaparillin,  pariglin,  salsaparin, 
parillic  acid  ;  colorless  needles  or  scales;  disagreeable, 
bitter,  acrid,  nauseous  taste  ;  soluble  in  boiling  water, 
alcohol,  and  ether,  froths  in  solution,  similar  to 
saponin;  H^SO^  deep  violet ;  is  a  glucoside. 

Spargancine,  a  j-ellowish-red  pigment,  soluble  in  alcohol 
and  ether;  also  sparginc,  a  peculiar  bitter  principle. 

Alotn,  CjjHjgOj^ -|- Aq,  sulphur-yellow  crystals,  in- 
tensely bitter  ;  soluble  in  cold  water,  alcohol,  and 
alkalies;  insoluble  in  ether,  chloroform,  benzin,  and 
volatile  oils;  by  HgSO^  and  HNO3  red;  becomes  amor- 
phous below  2U0O.    (See  page  633.) 

Convallarin,  Cj^ITg.^Ojj,  colorless  prisms:  acrid  taste; 
little  soluble  in  water,  the  solution  iiothing;  re;idily 
soluble  in  alcohol  and  ammotiia;  insoluble  in  ether ; 
splits  by  acids  into  sugar  and  convallarclin,  C.,jll520g. 

Convallamarin,  Cjgll^fOjj,  white  powder;  bitter  and 
sweetish  ;  soluble  in  water,  ammonia,  and  alcohol ; 
insoluble  in  ether;  by  II.^SO^  violet ;  splits  by  acids 
into  sugar  and  convallamaretin,  C.^o"a6^'8- 

The  crystallizable  principle  resembles  and  is  probably 
identical  with  paridin  (Walz). 

SciUidn,  bitter  needles ;  insoluble  in  water;  soluble  in 
alcohol  and  ether;  decomposed  by  alkalies;  emetic, 
cathartic,  and  narcotic  poison,  (liley.)  Mandet  has 
separated 

Slfuleine,  an  irritating  poison,  and 

Scilliline,  the  diuretic  and  expectorant  principle.  No 
process  published. 
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Lycopodiacca. 
Lycopodium  chumuscy  parissus. 
The  herb. 

Lichenes. 
Viiriolaria  ainanv. 


Parmelia  physodes. 


Fungi. 
Boletus  laricis  (agaric). 


Lycopodin,  colorless  needles ;  very  soluble 
alcohol,  and  ether,  probably  a  glucoside. 


in  -water, 


Picrolichenin,  CglTjOj,  small,  brilliant,  rhombic,  pyra- 
midal crystals  ;  very  bitter,  and  said  to  be  i'ebrit'u<;e ; 
soluble  in  alcohol,  ether,  volatile  and  fixed  oils, 
and  Ac  ;  scarcely  in  water. 

Ccral02)hyllin,  white  needles,  fusible  at  29GO  F.  ;  taste 
slightly  acrid  ;  soluble  in  alcohol  and  boiling  soda 
solution ;  purple  with  little  Fe^Clg ;  blood-red  ■with 
chlorinated  lime. 

Laricin,  red-brown,  bitter  resin;  odor  sweetish  ;  soluble 
in  ether,  alcohol,  acetic  acid,  and  alkalies ;  insoluble 
in  oil  of  turpentine. 


2.  Quatejmary  or  Nitrogenized  Neutral  Frincijoles. 


Rosaccm. 
The  kernels,  leaves,  and  flow- 
ers of  many  plants. 


LeguminoscB. 
Also  in  malvaceaj  and  aspara- 
gesB.     (Young  beans,  pens, 
asparagus,  beets,  liquorice 
root,  etc. ) 


Amygdalin,  CjqHjvNOjj SHgO,  white  scales  or  prisms, 
inodorous,  agreeably  bitter ;  soluble  iu  water  and 
alcohol ;  insoluble  in  ether.    [See  page  532.) 

Emulsin.  The  peculiar  vegetable  albumen  of  this  spe- 
cies of  plants  is  a  protein  compound.    {See  page  351.) 

Asparagin,  aWmin,  or  malamid,  C^HgNgOjHjO,  octohe- 
drons,   colorless,    inodorous,   insipid ;    insoluble  in  _ 
ether;  soluble  in  58  parts  water  and  less  alcohol,  by 
fermentation  owing  to  impurities  converted  into  suc- 
ciii.ite  of  ammonia,  thus:  — 
NAH8O3+  H,0  =  2NH„C,H30,. 


3.  Sulphuretted  Neutral  Principles. 


CrucifercR. 
Sinapis  alba.    The  seed. 


Sulpho-sinapi-si?!,  CigHjgNOjHjSG^-f-Sn^O,  crystallizable ; 
by  the  action  of  a  ferment  contained  in  the  seed, 
converted  into  an  acrid  bitter  principle ;  by  alk.alies, 
into  sinapio  acid,  sinkalina,  a  very  strong  base, 
and  hydro-sulphocyanic  acid ;   by  acids,  sinapina, 


4.  Animal  Neutral  Principles. 


Cimtharidin,  CgHgOj,  prepared  by  the  evaporation  of 
ethereal  or  chloro'lormic  tincture  of  flies;  crystallized 
and       from  boiling  alcohol ;  white  scaly  micaceous  crystals, 
without  odor  or  taste  :  when  pure  insoluble  in  water, 
slightly  soluble  in  cold  alcohol,  soluble  in  ether,  chlo- 
roform, benzole,  fixed  oils,  etc.,  fusible  and  volatile; 
soluble  in  water  in  its  natural  state  of  combination. . 
A  powerful  vesicant, 
on-      Castorin,  crystallizes  from  the  boiling  alcoholic  tincture, 
■  purified  by  washing  with  cold  alcohol ;  long  fascicu- 
lated prisms,  odor  of  castor,  cuprous  taste,  insoluble 
in  cold  water  and  alcohol,  soluble  in  volatile  oils  and 
100  parts  of  boiling  alcohol;  Canadian  castor  con- 
tains 7  per  cent. 
Chickens,  game,    Creatine,  C,n6N30,4-  HjO.    {See  page  518  ) 

REMARKS  ON  SOME  OP  THE  NEUTRAL  PRINCIPLES. 

^sculin,  or  Pohjchrom,  is  found  besides  in  the  bark  of  the  hoi-se- 
chestnut  tree,  also  in  quassia  wood  and  red  saunders. 

The  bark  is  exhausted  by  alcohol  of  eighty  per  cent.,  slightly 
evaporated  and  set  aside  for  several  weeks,  the  powder  washed  witn 


Cantharis  vesicatoria. 
Cantharis,  U.  S. 
Cantharis  vittata,  U.  S., 
other  species. 


Castor  fiber.  (Peculiar 

Crete  substance.) 
Castoreum,  U.  S. 


Fresh  meat, 
etc. 
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ice-cold  water,  and  recrystallized  from  a  boiling  mixture  of  one 
part  of  ether  and  five  of  alcohol. 

A  very  dilute  solution,  containing  one-millionth  part,  opalesces 
with  blue  color  in  reflected  light;  acids  destroy  this  property,  alka- 
lies restore  it,  chlorine  destroys  it,  coloring  the  solution  red. 

By  the  action  of  diluted  acids  it  is  converted  into  sugar  and  ces- 
culetin.   C.^Hj.O,  +  11,0  =  C,H,0,  +  CJi,  p,. 

Fuviin  may  be  obtained  by  the  slow  evaporation  of  the  ethereal 
tincture  in  needles  grown  in  star-like  groups. 

Its  properties  are  similar  to  cesculin,  but,  while  this  fluoresces 
with  sky-blue  color,  paviin  shows  a  gi'een  color  in  solution ;  both 
usually  occur  together  in  the  barks  of  this  family ;  the  genus  cescu- 
lus  containing  cesculin,  the  genus  pavia,  paviin,  in  preponderance. 

These  principles,  though  little  known  except  as  scientific  curiosi- 
ties, are  worthy  a  trial  as  antiperiodics.  The  bark  has  long  been 
reputed  to  possess  febrifuge  properties. 

Quassi7i,  the  active  principle  of  the  intensely  bitter  wood  and 
barks  of  the  quassias,  is  best  prepared  by  the  following  process : — 

The  decoction  is  precipitated  by  milk  of  lime,  the  filtrate  evapo- 
rated, the  residue  dissolved  in  alcohol,  treated  with  animal  char- 
coal, evaporated  and  recrystallized  from  water.  8  lbs.  quassia  wood 
yield  1  drachm. 

In  Martinique  and  other  neighboring  islands,  the  wood  of  Byt- 
teria  febrifuga,  Simanibece,  there  called  false  simaruba,  is  employed 
for  intermittents.  Gerardias  found  its  bitter  principle  to  be  quas- 
sin,  of  which  it  contains  a  much  larger  proportion  than  does  quassia. 

Colocynthin. — The  fruit  of  colocynth,  in  fine  powder,  is  mixed 
with  and  packed  upon  animal  charcoal,  displaced  with  alcohol,  and 
evaporated  spontaneously ;  a  garnet-colored,  pulverizable  mass,  ex- 
tremely bitter,  soluble  in  water  and  alcohol,  insoluble  in  ether,  re- 
mains behind. 

Active  cathartic  in  the  dose  of  one  and  a  half  grain. 

It  is  obtained  pure  by  treating  the  aqueous  solution  of  the  alco- 
holic extract  successively  with  subacetate  of  lead,  suljahuretted 
hydrogen  and  tannin  ;  the  last  precipitate,  after  dissolving  in  alco- 
hol, is  again  treated  with  lead  and  sulphuretted  hydrogen;  the 
filtrate  is  evaporated  spontaneously,  the  residue  is  well  washed  with 
anhydrous  ether.  (Walz.) 

Kinovin  (formerly  erroneously  called  kinovic  acid)  was  first  dis- 
covered in  the  so-called  quinquina  nova,  but  afterwards  separated 
trom  the  ofiicinal  Peruvian  harks.  De  Vrij  found  the  following 
quantities  in  species  of  cinchona,  cultivated  in  Java:  Cinchona 
calisaya,  wood  of  the  root  2.57  ;  bark  of  the  root  1.08  ;  wood  1.80  ; 
bark  of  trunk  .369  ;  bark  of  main  branches  .690 ;  green  branches 
•849;  dry  leaves  .230.  Cinch,  lucumcefolia,  wood  1.280;  bark  of 
trunk  .420  per  cent. 

It  is  prepared  by  exhausting  the  cinchona  barks  with  boiling 
Water  (the  bases,  kinic  and  cincho-tannic  acids  are  removed),  after- 
wards with  boiling  milk  of  lime  (cinchona  red  remains  behind). 
■The  filtrate  is  supersaturated  by  HCl,  and  the  precipitate  purified 
34 
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hy  aaain  combining  with  CaO,  decolorizing  by  auimal  charcoal,  and 
precipitating  by  IlCl. 

Or  the  hark  is  boiled  with  very  dilute  NaO  or  KO,  the  filtrate 
saturated  by  TICl,  and  the  precipitate  freed  from  cincliona  red  by 
CaO  and  treating  as  before.  It  is  freed  from  adhering  kinovicacid 
by  dilute  alcohol  or  chloroform,  which  leave  the  latter  insoluble. 

Arbutin. — An  aqueous  decoction,  is  precipitated  by  acetate  of 
lead,  and  the  filtrate,  after  treating  with  HS,  evaporated  to  a  syrupy 
consistence  after  some  time,  prisms  of  arbutin  appear.  By  eniulsiu 
or  H,SOj  it  is  decomposed  into  sugar  and  hydroJdnone.  C„H,,0,  + 
HP  =  C,H„0,  +  C,HA.  '  ' 

"sin. — The  alcoholic  solution  of  the  aqueous  extract  of  uva  ursi 
is  repeatedly  treated  with  auimal  charcoal,  and  evaporated  sponta- 
neously. 

Colorless  needles,  soluble  in  alcohol,  water,  ether,  and  dilute 
acids  ;  neutral  reaction.  In  the  dose  of  one  grain,  this  appears  to 
be  powerfully  diuretic. 

The  resinoid  principles  of  jalap  have  already  been  treated  of  iu 
their  practical  relations  among  the  concentrated  or  resinous  ex- 
tracts ;  in  this  connection  it  will  be  proper  to  refer  to  them  as  the 
neutral  principles  giving  activity  to  that  particular  family  of  jjlants. 

Co7ivolvidin,  formerly  called  Ithodeoretin. — The  tuberous  root  of 
Convolvulus  Schiedeanus  (Ipomoea  Jalapa),  after  exhausting  it  with 
boiling  water,  is  exhausted  with  90  percent,  alcohol,  water  is  added 
until  precipitation  commences,  it  is  filtered  hot  through  animal 
charcoal,  evaporated,  exhausted  with  ether,  the  residue  dissolved  iu 
alcohol,  and  precipitated  by  ether. 

Its  solution  in  alkalies  contains  convolvulic  acid  =  G^^^fi^^',  it 
is  soluble  in  water,  and  is  therefore  not  precipitated  by  water. 

Convolvulin,  dissolved  in  anhydrous  alcohol,  and  treated  with 
hydrochloric  acid,  is  decomposed  into  an  oily,  crystallizing  body, 
convolvulinol  and  sugar. 

Convolvulic  acid,  in  aqueous  solution,  treated  with  dilute  H^SO^ 
sulfers  the  same  decomposition.  Convolvulinol,  Cj^H^o^^,  separated 
from  its  alkaline  solution,  has  been  converted  into  convolvulinolic 
acid,  C^gH^gOj. 

The  above  three  substances  are  converted  by  11X03  into  ipomie 
acid,  H0,C,„H,g03H,0. 

Jalapin. — The  root  of  Ipomoea  Orizabensis,  after  exhaustion  with  I 
boiling  water,  is  treated  with  alcohol,  water  added  until  turbidity 
commences,  boiled  with  fresh  animal  charcoal,  filtered,  precipitated 
with  acetate  of  lead  and  a  little  anmionia,  the  filtrate  treated  with 
sulphuretted  hydrogen,  distilled,  the  resin  treated  with  boiling 
water,  and  dissolved  in  ether. 

Its  solution  in  alkalies  and  alkaline  earths  contains  jalapic  acid 
=  CjJijgO,,  +  Aq,  which  is  tribasic.  Mineral  acids  decompose 
jalapin  and  jalapic  acid  into  sugar  and  jalapinol  (white  crystalline) 
=  CjJIfljO,.  Separated  from  its  combinations  with  alkalies,  it  has 
been  converted  \nto  J alapinolic  acid,  =  Cj^H^oOj. 
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Jiilapin,  jiilapic,  and  julapinolic  acid,  treated  with  HNO3,  are  con- 
verted into  oxalic  and  ipomic  acid,  CioIIigOjH^O. 

Scavwionin. — By  numerous  investigations  it  was  proved  that  this 
resinous  principle  was  very  analogous  to  the  two  preceding,  until 
Spirgatis  proved  its  identity  with  the  cathartic  principle  of  the  so- 
called  jalap  stalks,  the  root  of  Convol.  Orizabensis,  and  that  all  dif- 
ferences previously  observed  are  due  to  impurities  obstinately  ad- 
hering to  it. 

It  must  be  remembered  that  the  pure  resin  of  the  officinal  jalap, 
which  by  pharmacists  is  frequently  called  jalapin,  is  the  convol- 
vulin  of  chemists,  while  jalapin  of  chemists  is  produced  from  an 
unofficinal  plant  and  is  identical,  while  the  former  is  only  homolo- 
gous with  scammonin. 

Capsicin. — In  the  winter  of  1856  and  '7,  one  of  my  pupils,  H.  B. 
Taylor,  of  Philadelphia,  being  about  to  prepare  his  thesis  for  the 
Philadelphia  College  of  Pharmacy,  pursued  a  course  of  experiments 
upon  Capsicum  annuum,  under  my  direction,  which  resulted  in  the 
discovery  of  a  crystalline  principle,  which  appears  to  be  the  true 
capsicin,  though  that  name  had  before  been  applied  to  oily  or  soft 
resinoid  products.  The  process  was  as  follows :  Powdered  capisicum 
was  treated  with  anhydrous  ether  and  evapiorated,  the  oleo-resinous 
product  was  digested  in  alcohol  of  ,809  sp,  gr.,  the  filtered  alcoholic 
solution  was  treated  with  subacetate  of  lead,  which  threw  down  a 
copious  precipitate ;  this  was  separated  by  filtration,  and  the  clear 
tincture  treated  with  sulphhydric  acid;  the  precipitated  sulphuret 
of  lead  was  now  removed,  the  solution  boiled,  again  filtered,  evapo- 
rated, and  set  aside,  on  an  intensely  cold  day,  to  crystallize.  On 
examination,  the  whole  was  found  to  have  solidified  into  a  mass  of 
beautiful,  nearly  white,  feathery  crystals.  Owing  to  the  compara- 
tive insolubility  of  sulphhydric  acid  gas  in  alcohol,  they  were  not 
completely  free  from  lead  salt,  and  were  further  purified  and  crys- 
'  tallized,  though  not  Avith  the  same  facility,  from  the  change  of 
1  temperature.  These  crystals  seem  analogous  to  a  stearoptene ; 
heated,  they  first  melt,  and  then  take  fire,  burning  with  a  bright 
rose-colored  flame,  and  giving  ofl"  dense,  suffocating  fumes  ;  heated 
with  sulphuric  acid,  they  blacken,  and  give  off  white  fumes.  The 
taste  is  excessively  fiery,  inflaming  all  parts  with  which  it  comes  in 
contact ;  the  odor  is  faint.  The  crystalline  sediment  which  is  sepa- 
rated during  the  spontaneous  evaporation  of  the  ethereal  tincture 
of  capsicum  is  probably  the  same  compound. 

DigiluUn. — The  leaves  of  digitalis  contain  several  neutral  princi- 
ples which  are  closely  allied  to  each  other,  are  present  in  commer- 
cial digitalin,  and  are  obtained,  according  to  Walz,  by  one  process. 

iThe  aijueous  solution  of  the  alcoholic  extract  is  treated  with  PbO, 
the  filtrate  freed  from  lead  by  II^SO^,  neutralized  by  NII3,  and  pre- 
cipitated by  tannin.  The  precipitate  is  rubbed  together  with  PbO  or 
I  subacetate  of  lead  and  repeatedly  boiled  with  alcohol;  the  filtrate 
}8  treated  with  H^S  and  evaporated.  The  yellowish-white  residue 
13  crude  digitalin,  from  which  pure  ether  dissolves  digitalamn  ; 
^ater  leaves  digitaletin  and  dissolves  digitalin,  which  is  obtained 
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pure  by  treatment  with  tannin,  lead,  etc.,  as  before.  Digitalin  is  a 
powerful  poison,  given  for  the  same  sedative  properties  as  the 
leaves.  It  has  lately  been  much  prescribed  in  the  form  of  granules 
of  sugar,  which  have  been  saturated  with  the  tincture,  so  that  each 
shall  represent  a  given  quantity  of  the  medicine.  The  usual  dose 
is  one-thirtieth  of  a  grain.  Being  among  the  most  powerful  of 
known  poisons,  it  should  be  used  with  great  care.  Kosmann  gives 
to  digitalin  the  formula  C^^H^jOij. 

Salicin. — The  bark  of  the  following  plants  contains  no  salicin: 
S.  alba,  Babylonica,  bicolor,  caprsea,  daphnoides,  incana,  fragilis, 
Russeliana,  triandra,  viminalis  and  Populus  angulosa,  fastigiata, 
grandiculata,  monilifera,  nigra,  Virginica;  all  the  other  willows 
contain  salicin,  and  it  is  probable  that  all  the  herbaceous  kinds 
of  spiraea,  which  yield  salicylous  acid  (oil  of  spiraea),  contain  it 
originally. 

To  prepare  it  the  decoction  of  willow  bark  is  evaporated  to 
three  times  the  weight  of  the  bark  employed,  digested  with  oxide 
of  lead,  and  the  filtrate  evaporated  to  syrupy  consistence.  After 
several  days  the  crystals  are  separated  and  purified  by  recrystalliza- 
tion.  (Duflos.) 

Concentrated  HgSO^  colors  it  blood-red;  water  decolorizes  it 
again,  dissolving  a  peculiar  acid  (rufisulphuric  acid).  Cold  diluted 
H^SO^  or  HCl  converts  it  into  sugar  and  saligenin.  CjjHjgOy  +  H^O 
=  C,H,.P6+ C^HgO^  =  saligenin. 

If  treated  hot,  it  is  converted  into  sugar  and  saliretin.  2C,3HjjO, 
=  2C,H,,A  +  C„H,  A = sali  retin. 

Cold  HlSTOs  of  1.16  specific  gravity  converts  it  into  helicin.  C,3H,gO, 
+  0= 0,3H„0,-f- Hp=  helicin. 

If  a  more  diluted  Ili^Oj,  of  1.09  specific  gravity,  is  used,  the  re- 
sult is  a  compound  between  helicin  and  salicin,  which  has  been 
called  helicoidin.    2C,3H,„0,  -f  0=  C„H,  A  +  H,0  =  helicoidin. 

If  salicin  is  heated  with  very  dilute  HNGj,  just  to  the  boiling 
point,  and  allowed  to  cool,  or  evaporated  at  a  low  temperature,  sali- 
cylous acid  is  separated. 

At  the  boiling  point,  nitrosalicylic  acid  is  formed,  and  by  con- 
tinued influence  picric  and  oxalic  acids. 

Melted  with  an  excess  of  caustic  potassa,  it  is  converted  into 
salicylate  and  oxalate  of  potassium. 

Heated  with  binoxide  of  lead,  formiate  of  lead  is  obtained;  with 
black  oxide  of  manganese  and  dilute  H^SG,,  formic  and  carbonic 
acids;  with  bichromate  of  potassium  and  carbonic,  formic, 

and  salicylous  acids.  v    1  n 

By  dry  distillation  it  vields,  among  pyro  products,  salicylous 
acid  ;  and  when  taken  internally  it  is  found  in  the  urine  together 
with  its  products  of  decomposition— saligenin,  salicylous  and  sali- 
cylic acids. 

Saligenin,  CJI^O,,  pearly  crystals,  easily  soluble  in  boiling  water, 
alcohol,  and  ether,  sublimes  above  212°;  colored  red  by  concen- 
trated H,SO/,  concentrated  HNO.,  oxidizes  it  to  picric,  dilij^eci 
HNO3  to  salicylous  and  nitrosalicylous  acids,  (^^]±^KJ^+ 
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+  1120;  heated  with  hydrate  of  potassa,  it  is  converted  into  sali- 
cylic acid  and  hydrogen,  C,Il30,+ K0II,0=C,H,K03  + H,0  + II3. 
iSesquisalts  of  iron  impart  an  indigo-blue  color.  Dilute  acids  by 
boiling  convert  it  into 

Saliretin,  C^JI^fi^==2C^llfi^+llfi,  which  is  insoluble  in  water 
and  ammonia,  soluble  in  alcohol,  ether,  concentrated  acetic  acid, 
and  lixed  alkalies;  concentrated  IlgSO^  colors  it  blood-red;  concen- 
trated HNOj  oxidizes  it  on  boiling  to  picric,  not  to  oxalic  acid. 

Helicin,  CjjHjgO,,  white  needles,  without  odor,  bitterish  taste, 
insoluble  in  ether,  easily  soluble  in  hot  water  and  alcohol.  By 
synaptase  and  boiling  with  alkalies  it  is  converted  into  sugar  and 
salicylous  acid,  CjjH^O.-f  Il20=C6H,20,-f-C,H,02. 

Helicoidin  is  a  derivative,  having  the  composition  C2J-l3jOj^= 
CijHi^O^  (helicin) +  C,3H„07  (salicin).  By  synaptase  is  decomposed 
into  sugar,  saligenin,  and  salicylous  acid. 

Salicin  was  formerly  used  to  adulterate  suljDhate  of  quinia,  which 
it  resembles  in  appearance.  It  is  tonic  and  febrifuge,  though  little 
used.    Dose,  three  to  thirty  grains. 

Vanillin. — Vanilla  of  commerce  is  exhausted  with  alcohol,  evapo- 
rated to  an  extract,  this  exhausted  by  ether,  which  is  to  be  evapo- 
rated, heated  with  boiling  water,  which,  on  evaporation,  lets  fall 
the  principle;  recrystallized  and  treated  with  animal  charcoal,  it  is 
obtained  in  colorless  four-sided  needles,  of  strong  vanilla  odor,  hot, 
burning  taste;  fuses  at  195°,  volatilizes  at  302°;  little  soluble  in 
cold  water,  very  soluble  in  hot  water,  alcohol,  ether,  and  the  fixed 
and  volatile  oils.  Concentrated  HgSO^  dissolves  it  with  yellow  color ; 
solution  of  potassa  dissolves  it  and  deposits  it  again  on  being  neu- 
tralized. 

The  crystals  observed  on  the  surface  of  the  fresh  bean  of  com- 
merce are  found  to  consist  of  vanillin,  not  benzoic  acid,  as  hereto- 
fore supposed. 

Aloin. — This  interesting  proximate  constituent  of  aloes  has  been 
prepared  from  several  commercial  varieties,  especially  from  Barba- 
does  and  Socotrinc  aloes.  It  was  introduced  into  medicine  by  T.  & 
H.  Smith,  of  Edinburgh,  who  are  still  its  principal  manufacturers, 
and  it  has  recently  attained  commercial  as  well  as  scientific  interest 
from  being  pretty  extensively  prescribed  as  a  mild  and  pleasant 
cathartic.  Crystals  of  aloin  have  been  observed  in  abundance  in  a 
variety  of  Socotrine  aloes  of  semifluid  consistence  from  the  evapo- 
ration not  having  been  carried  as  far  as  usual. 

Preparation  according  to  Groves. — Aloes  is  exhausted  by  boiling 
water,  the  decoction  acidulated  with  muriatic  acid,  filtered,  evapo- 
rated to  a  syrupy  consistence,  and  set  aside  in  a  cool  place  to  crys- 
tallize. The  crystals,  after  a  fortnight,  ai'e  separated  and  purified 
by  rocrystallization  from  boiling  water.  Socotrine  aloes  yields  10 
per  cent,  alciin.  These  crystals  are  to  be  dried  by  bibulous  paper 
fit  a  moderate  heat;  when  thoroughly  dry  aloin  is  permanent  in 
the  air,  but  with  n)oisture  and  heat  conjoined,  has  a  tendency  to 
l?^|e.  its  crystalline  form,  assuming  the  amorphous  character  of 
aloes.    (See  Proc.  Am.  Pharm.  Assoc.,  1860,  p.  162.) 
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Its  purgative  properties  have  been  denied,  but  the  experience  of 
numerous  practitioners  here  and  in  Europe  confirms  its  utility  as 
a  mild  thongli  pretty  certain  cathartic  in  doses  of  from  two  to  three 
grains.    (<S'ee  Extemporaneous  Pharmacy.) 

Amygdcdin. — This  interesting  principle  is  obtained  from  bitter 
almonds  by  the  following  process:  Bitter  almonds,  powdered  and 
expressed,  to  free  them  from  fixed  oil,  are  to  be  boiled  in  succes- 
sive portions  of  alcohol  till  exhausted.  Tiie  liquors  thus  obtained 
are  placed  in  a  still,  and  evaporated  at  a  low  heat,  the  alcohol  be- 
ing recovered.  The  syrupy  residue  is  then  to  be  diluted  with 
water  and  mixed  witla  yeast,  and  subjected  to  fermentation  to 
separate  sugar.  Again  evajjorate,  at  a  moderate  temperature,  to 
the  consistence  of  syrup,  cool,  and  add  95  per  cent,  alcohol.  The 
amygdaliu  will  then  precipitate,  and  may  be  collected  on  a  strainer; 
it  is  then  to  be  purified  by  repeated  resolution  in  hot  alcohol,  and 
crystallization.  Any  oil  it  may  contain  may  be  separated  by  shak- 
ing the  solution  with  ether  before  or  after  the  fermentation.  One 
pound  of  almonds  yields  at  least  two  drachms  of  amygdaliu.  Heat 
decomposes  it,  giving  oft"  the  odor  of  hawtliorn ;  heated  with  alka- 
line solutions,  it  evolves  ammonia  and  forms  amygdalic  acid. 

Amygdaliu  seems  destitute  of  active  properties,  except  when 
mixed  in  solution  with  emulsin  {see  Protein  Compounds),  producing 
grape  sugar,  oil  of  bitter  almonds,  and  hydrocyanic  acid,  which  is 
thus  explained:  CJ-I„KO„  +  2H,0=2CJ-I,p,-l-C,H,0-hHIsTa 

On  the  Decomposition  op  Organic  Bodies. 

On  the  foregoing  pages  the  organic  compounds  have  been  treated 
of,  and  a  number  of  pharmaceutical  preparations  derived  from  the 
organic  kingdom.  It  is  well  known  that  such  chemical  and  phar- 
maceutical compounds  are  subject  to  alterations  by  various  influ- 
ences, the  study  of  which  forms  a  most  important  part  of  chemistry. 
To  many  of  these  changes  attention  has  been  drawn  in  the  appro- 
priate places,  and  it  remains  now,  Avithout  treating  of  the  same 
in  detail,  to  present  them  in  a  condensed  form,  conveniently  ar- 
ranged. 

The  decomposition  of  organic  bodies  may  be  treated  of  under 
four  separate  heads : — 

I.  Oxidation  by  the  Atmosphere. — As  a  general  rule,  pure  chenjical 
compounds  are  not  aftected  by  dry  or  moist  atmosphere,  except 
perhaps  to  deliquesce  or  efiioresce,  or,  like  the  salts  of  some  vola- 
tile organic  acids,  as  acetic  and  valerianic,  to  evolve  them  in  moist 
air.  fiut  oxidation  is  com[iaratively  rare,  and  mostly  met  with 
in  compounds  destitute  of  oxygen  and  abounding  in  hydrogen; 
examples  are  the  ternary  alkaloids  and  the  carbo-hydrogens  of  the 

volatile  oils.  „        „  v 

The  influence  of  ozone,  the  peculiar  active  form  of  oxygen,  dis- 
covered by  Schonbein,  and  described  on  page  131,  in  promoting 
the  organic  changes  which  take  place  among  organic  principles,  has 
not  yet  been  fully  investigated.    It  is  undoubtedly  a  potent  agont 
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in  those  important  metamoi'phoses,  the  study  of  which  constitutes 
the  branch  of  Organic  Chemistry. 

II.  Decomposition  into  Simpler  Compounds. — 1.  By  air  and  water. 
Complex  organic  bodies  are  subject  to  oxidation  and  ultimately 
break  up  into  the  organic  compounds  carbonic  acid,  ammonia,  and 
water;  if  this  process  of  decomposition  takes  place  slowly,  it  is 
called  decay ;  if  rapidly  in  the  presence  of  more  water  and  with 
the  evolution  of  an  offensive  smell,  putrefaction;  under  similar 
circumstances,  when  the  joroduct  is  a  useful  compound,  fermenta- 
tion; of  this  last  a  distinction  is  made  between  vinous  fermentation 
(see  page  362)  and  acid  fermentation,  the  latter  being  again  sub- 
divided in  accordance  with  the  acid  obtained,  and  is  then  called 
acetic,  lactic,  butyric,  succinic,  etc.  (see  the  acids  named);  the 
presence  of  a  nitrogenated  compound  is  necessary,  to  act  as  a 
ferment. 

2.  By  acids.  Of  the  concentrated  acids,  the- action  of  sulphuric 
acid  is  the  most  violent :  it  abstracts  water  from  nearly  all  organic 
compounds,  leaving  a  compound  with  a  larger  amount  of  carbon; 
or  the  carbon  is  oxidized,  and  the  evolved  gases  contain  carbonic 
oxide,  and  formic,  carbonic,  and  sulphurous  acids;  compounds 
containing  amide  (^^H^)  yield  ammonia.  Glacial  phosphoric  and 
arsenic  acids  have  a  similar  action,  but  weaker. 

Diluted  acids  act  differently;  they  cause  the  combination  with 
the  elements  of  water  (conversion  of  starch  into  sugar,  p.  335), 
very  seldom  evolve  carbonic  acid  (conversion  of  ineconic  into  ko- 
menic  acid),  but  very  often  decompose  organic  bodies  into  glucose 
and  another  conipound  of  different  behavior  {see  Tannic  Acids, 
Baliein,  etc.) ;  the  latter  decomposition  often  takes  place  also  by 
the  influence  of  emulsin,  synaptase,  or  similar  ferments.  (See 
also  Glucosides,  p.  347,  and  Copulated  Compounds,  p.  519.) 

3.  By  chloride  of  zinc.  Aided  by  heat,  this  is  capable,  of  abstract- 
ing water  from  organic  compounds ;  it  produces  ether  from  alcohol, 
etc. 

4.  By  heat.  Organic  compounds  are  called  volatile  if  they  may 
be  distilled  without  suffering  decomposition;  others  are  decom- 
posed, and  the  process  is  then  termed  d?y  or  destructive  distillation^ 
and  the  products  pyro  products.  These  are,  in  the  commencement 
of  the  distillation,  highly  oxygenated  and  of  an  acid  nature, 
afterwards  contain  less  oxygen,  and  at  last  are  carbo-hydrogens 
(marsh  gas,  CH3H,  olefiant  gas,  C^IIJ  or  ternary  alkaloids  {see  Arti- 
ficial Alkaloids);  water,  tar,  and  charcoal  generally  accompany  the 
products  of  the  dry  distillation  of  all  complex  bodies.  Exposure 
to  a  continued  red  or  white  heat  resolves  them  more  or  less  com- 
pletely into  binary  inorganic  compounds  and  the  elements. 

III.  Artificial  Oxidation. — Many  highly  oxygenated  inorganic 
compounds,  when  in  contact  with  organic  bodies,  part  with  one  or 
luore  equivalents  of  oxygen,  which  in  its  nascent  state  acts  on  the 
organic  compound ;  such  is  the  case  with  a  number  of  acids,  viz., 
'litric  {see  Oxalic  Acid,  p.  430,  and  Sugars,  p.  340),  chromic  {see 
Valerianic  Acid,  p.  379),  chloric,  and  iodic  acids,  with  peroxide  of 
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manganese  {see  Formic  Acid,  p.  374),  binoxide  of  lead  {see  Tartaric 
Acid,  p.  431),  and  the  oxides  of  the  noble  metals.  Many  organic 
compounds,  when  in  solution  together  with  alkalies,  are  thereby- 
rendered  more  prone  to  oxidation  by  the  atmosphere. 

IV.  "  Integration"  with  Elements  or  Inorganic  Compounds. — A 
number  of  non-metallic  elements  may  enter  the  combination  of  or- 
ganic bodies  as  integral  parts ;  the  halogens  by  direct  influence, 
sulphur  by  the  influence  of  sulphuric  acid  or  a  sulphuric  compound 
{see  Artificial  Volatile  Oils,  etc.).  The  integration  of  IIXO^  has 
some  importance  in  pharmacy ;  gun-cotton  ([).  322)  and  glonoin  (p. 
388)  are  such  compounds. 


PART  V. 

PHARMACY  PROPER  (GALENICAL  PHARMACY). 


CHAPTER  I. 

ON  THE  DIFFERENT  PARTS  OF  PLANTS,  THEIR  COLLECTION  AND 

DESICCATION. 

The  plant  is  conveniently  divided,  for  the  purposes  of  the  drug- 
gist, into  tlie  root,  stem,  bark,  buds,  leaves,  flowers,  fruit,  and  seed, 
and  these  different  parts  require  the  observance  of  different  rules 
in  regard  to  their  collection,  desiccation,  aind  preservation  for  use 
in  medicine. 

EooTS  of  annual  plants  should  be  dug  immediately  before  the 
time  of  flowering;  of  biennials,  or  perennials,  late  in  the  fall,  or 
very  early  in  the  spring.  If  the  latter,  it  should  be  immediately 
after  the  first  appearance  of  the  plant  above  the  ground.  Perennial 
roots  should  not  be  gathered  until  after  two  or  three  years'  growth. 
Rhubarb  is  allowed  to  mature  for  four  or  five  years — asparagus  till 
three  years  old. 

Fleshy  or  succulent  roots  require  to  be  cut  previous  to  drying,  so 
as  to  expose  a  large  surface  to  the  air;  the  mode  in  which  they  are 
sliced,  whether  longitudinally  or  transversely,  is  of  interest  in 
judging  of  certain  foreign  drugs,  such  as  colomba  root,  which  is 
always  met  with  in  transverse  slices,  gentian  in  longitudinal,  the 
English  variety  of  colchicum  cormns,  cut  transversely,  that  from 
the  Continent  entire,  etc.  The  mode  of  cutting  is  little  regarded 
by  herbalists  in  preparing  the  indigenous  roots  for  market. 

In  all  cases,  it  is  important  that  the  I'oot,  or  other  part  of  the 
I)lant,  should  be  thoroughly  dried.  In  the  case  of  taraxacum, 
parsley,  and  other  succulent  roots,  it  is  necessary  to  apply  a  heat  of 
about  150°  F.,  in  order  to  destroy  the  eggs  deposited  by  insects, 
which,  through  neglect  of  this  precaution,  may  occasion  the  speedy 
deterioration  of  the  root  by  worms.  For  drying  roots,  recourse 
•nay  be  had  to  a  barrel  open  at  both  ends,  and  having  a  network 
suspended  in  it  for  holding  the  roots,  it  is  to  be  stood  over  the 
register  of  a  common  houric  furnace. 

The  smaller  and  more  fibrous  roots,  and  especially  those  contain- 
ing essential  oils,  require  to  be  less  thoroughly  dried,  and,  as  soon 
as  their  condition  will  admit  of  it,  should  be  carefully  put  away 
into  tight  drawers,  bottles,  or  tin  cans.    The  stems  of  herbaceous 
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plants  should  be  gathered  after  foliation,  but  before  flowerino- 
unless  tiie  flowers  are  to  be  used  with  the  stem. 

Barks  of  trees  are  best  gathered  in  the  spring,  of  shrubs  in  the 
autumn,  at  which  seasons  they  can  be  most  easily  separated  from 
the  wood.  They  should  be  generally  deprived  of  their  epidermis, 
and  dried  spontaneously,  their  porous  texture  and  comparative 
tenuity  facilitating  the  process.  Wild-cherry  bark  is  often  defi- 
cient in  quality,  from  being  gathered  at  the  wrong  season,  and 
from  the  wrong  part  of  the"  plant.  It  should  be  taken  from  the 
root  in  the  eighth  month — August.  I  have  known  it  to  become 
mouldy  and  lose  its  aroma  by  being  put  away  too  damp;  when  of 
fine  quality,  it  has  a  strong  and  characteristic  odor.  The  bark  of 
wild-cherry  is  preferred  to  be  taken  from  the  root  of  the  tree,  and 
that  of  sassafras  is  always  derived  from  the  root,  though  in  Eng- 
land the,  much  less  valuable,  wood  is  preferred. 

Leaves  should  be  gathered  when  fully  developed,  and  before 
they  have  commenced  to  wither  and  fall;  those  of  biennial  plants, 
as  the  solanacece  and  digitalis,  during  the  second  season.  After  the 
appearance  of  the  flowers,  the  leaves  begin  to  lose  their  activity, 
the  juices  going  to  develop  the  fruit.  In  labiate  plants  the  leaves 
are  more  aromatiq  as  they  approach  the  flowering  tops,  and  the 
upper  ones  are  frequently  gathered  with  the  tops.  Leaves,  slowly 
developed  in  a  dry  season,  are  believed  to  be  most  active. 

Herbs,  in  which  term  are  included  whole  plants  and  such  parts 
of  the  same  plant  as  are  collected  and  sold  together,  should  be 
gathered  when  in  flower.  Most  plants  which  have  thick  and 
branching  stalks  or  stems,  should  be  deprived  of  these  before  being 
put  up  for  sale,  though  experiment  seems  to  indicate  that  a  larger 
proportion  of  the  active  principle  of  belladonna  is  contained  in  the 
soft  stems  and  midribs  than  in  the  cellular  structure  of  the  leaf. 

Elowers  may  bo  gathered  just  before  they  are  perfectly  developed. 
The  scent  is  less  lively,  and  the  color  paler  in  fully  expanded 
flowers,  in  consequence  of  the  ovary  growing  at  the  expense  of  the 
accessory  organs.  The  Frencli  or  red  rose  is  always  gathered  in 
bud,  the  asti'ingent  principle  and  beautiful  red  color  beino-  then 
best  developed.  A  clear,  dry  morniug,  after  the  dew  is  dissipated, 
is  to  be  preferred  in  either  of  these  cases.  They  are  dried  in  the 
shade,  without  artificial  heat;  the  floor  of  a  garret,  through  which 
is  a  draft  of  dry  air,  is  well  adapted  to  this  purpose.  Fleshy  fruits, 
when  designed  for  preservation,  are  generally  plucked  before  they 
are  quite  ripe.  It  is  found  that  raspberries,  strawberries,  black- 
berries, and  mulberries  yield  a  less  glutinous  and  more  agreeable 
juice  when  not  "dead  ripe;"  the  vegetable  acids  are  then  not  so 
completely  converted  into  sugar,  and  the  aroma  is  fresher  and 
stronger.  The  fruit  of  persimmon  {Diospi/ros,  U.  S.),  an  indigenous 
astringent,  is  directed  to  be  collected  before  ripening,  owing  to  iw 


AMERICAN   MEDICINAL  PLANTS. 


539 


aboiincling  in  tannic  acid,  which,  as  it  ripens,  seems  to  be  converted 
into  sugar  and  apothenie. 

Seeds,  which  are  the  least  perishable  of  vegetable  productions, 
should  be  perfectly  ripe  when  collected ;  they  require  very  little 
cUying. 

It  should  be  remembered,  when  treating  of  the  drying  of  drugs, 
that  those  dried  by  mere  exposure  to  atmospheric  currents  are  not 
by  any  means  free  from  moisture  ;  experiments  upon  this  subject 
were  made  by  G.  W.  Kennedy,  of  Pottsville,  Pa.,  and  published  in 
vol.  xliv.  Am.  Journ.  Fharm.,  page  158.  They  show  a  loss,  when 
exposed  to  120°  F.,  varying  from  16  to  9  per  cent,  for  roots,  12  to 
10  for  stems  and  wood,  14  to  9  for  barks,  flowers,  and  herbs,  18  to 
9  for  leaves,  and  9  to  8  for  powdered  roots.  A  part  of  this  moisture 
is  reabsorbed  by  subsequent  exposure. 

The  "United  Brethren,"  called  Shakers,  at  their  settlement  in 
!N^ew  Lebanon,  IsTew  York,  have  extensive  and  convenient  arrange- 
ments for  drying  these  vegetable  materials.  Series  of  shelves  of 
wire  network  are  disposed  in  layers  at  suitable  distances  from  each 
other,  in  large  and  well  ventilated  apartments;  upon  these  the 
herbs  are  carefully  placed,  and  allowed  to  remain  subject  to  the 
desiccating  action  of  the  air,  circulating  below  as  well  as  above, 
until  completely  dried.  They  are  then  removed  to  capacious  bins, 
of  which  many  are  arranged  along  the  sides  of  the  room,  and  pre- 
served until  nearly  ready  for  pressing — an  operation  which,  in 
common  with  some  other  herbalists,  the  Shakers  practise  upon 
every  article  of  the  Vegetable  Materia  Medica  which  they  put  up 
for  sale. 

This  practice,  while  it  has  its  advantages,  is  liable  to  some  objec- 
tions. It  has  been  said  that,  owing  to  the  moist  condition  to  which 
the  plants  require  to  be  brought  before  pressing,  the  packages  are 
liable  to  become  mouldy  in  the  middle.  I  have  never  met  with  an 
instance  of  this  kind,  however,  and  believe  that  the  excellent  repu- 
tation the  Shaker  herbs  have  attained  is  well  founded.  Another 
objection  to  these  herbs,  of  a  very  different  character,  is,  that  they 
are  not  adapted  to  the  examination  of  the  physical  characteristics 
of  the  plants  ;  a  pharmaceutical  student,  placed  in  an  establishment 
where  they  are  sold  to  the  exclusion  of  the  dried  plants  in  bulk, 
enjoys  no  opportunity  of  familiarizing  himself  with  the  physical 
and  botanical  characters  of  this  extensive  class  of  medicines;  to  this 
niay  be  added  the  difHculty  in  noticing  any  deficiency  in  quality, 
any  intentional  or  accidental  adulteration,  or  error  in  labelling  the 
articles. 

Within  a  few  years  past  herbs  of  very  superior  quality  have  been 
oflfered  to  the  public  packed  and  labelled  very  neatly  by  Messrs. 
I^-  0.  &  Or.  C.  Wilson,  of  Boston.  These  herbs  have  their  natural 
odor  and  color  preserved  in  a  i-eniarkable  degree,  and  seem  worthy 
the  confidence  generally  given  them. 

Very  large  quantities  of  several  of  the  American  medicinal  j^lants 
enter  into  our  commerce;  spigelia  and  serpentaria  are  collected 
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chiefly  in  the  southern  and  southwestemi  States ;  sassafras  and  wild- 
cherry  harks,  the  root  of  asaruni  Canadense,  and  the  leaves  of 
hyoscyamus,  belladonna,  and  conium  (naturalized)  in  the  New 
England  States  and  in  Canada,  while  taraxacum,  eupatorium,  lobelia, 
geranium,  lappa,  inula,  dulcamara  hydrastis,  and  many  others,  are 
gathered  almost  all  over  the  country.  The  sources  or  the  vast  sup- 
plies of  many  of  the  leading  American  plants  which  enter  into 
commerce  are  studiously  concealed  by  the  principal  dealers,  and 
the  prices  of  the  more  important  are  subject  to  considerable  fluctua- 
tions. 

The  business  of  collecting  and  drying  medicinal  plants  is  pursued 
in  the  vicinity  of  many  of  our  large  cities  by  herbalists,  who  realize 
a  living  from  it.  These  have  it  in  their  power,  by  taking  students 
of  medicine  and  pharmacy  with  them  on  their  excursions  into  the 
woods  and  fields,  to  extend  a  knowledge  of  medical  plants  among 
a  class  to  whom  it  cannot  fail  to  be  in  the  highest  degree  useful 
and  interesting. 

Thei'e  are  few  pursuits  better  calculated  to  relieve  the  monotony 
of  a  student's  life,  or  to  impart  healthfulness  and  variety  to  the 
sedentary  occupations  of  the  apothecary,  than  a  systematic  out-door 
pursuit  of  the  useful  and  ennobling  science  of  botany;  and  the 
pharmacist  or  physician,  by  giving  it  a  practical  application  to  his 
business,  may,  in  many  instances,  coaibine  pecuniary  with  mental 
and  physical  advantage. 

The  cultivation  of  medicinal  plants  in  the  United  States  is  mainly 
confined  to  the  beautiful  valley  in  Columbia  County,  K  Y.,  already 
referred  to;  this  district  seems  especially  adapted  to  the  purpose, 
and,  like  the  celebrated  "Physic  Gardens"  of  Mitcham  and  Hitchiu 
Plurtz,  in  England,  furnishes  a  great  variety,  and  in  large  quantity. 

Immense  plantations  of  peppermint  for  the  production  of  the  oil 
exist  iu  St,  Joseph's  County,  in  the  southern  part  of  Michigan,  and 
in  Ohio  and  Western  New  York.  These  are  estimated  to  comprise 
an  area  exceeding  3000  acres,  and  to  yield  in  oil  of  peppermint  over 
$63,000  per  annum. 

For  an  interesting  account  of  the  "  Physic  Gardens  of  Mitcham," 
see  American  Journal  of  Pharmacy,  vol.  xxiii.  p.  25  ;  for  some  dOr 
tails  in  regard  to  the  K".  Lebanon  Gardens,  see  the  same  journal, 
vol.  xxiii. 'p.  386  ;  and  for  an  account,  by  E.  Stearns,  of  the  pepper- 
mint plantations  of  Michigan,  see  Proceedings  of  Am.  Pharm.  Asso- 
ciation, 1858.  .  . 

The  question  of  how  far  the  cultivation  of  plants  diminishes  or 
modifies  their  medicinal  activity,  is  at  present  an  undecided  point; 
it  is,  however,  universally  admitted,  that  climate  and  soil  exercise 
an  important  influence  on  their  virtues,  and  the  late  edition  of  the 
Austrian  Pharmacopoeia  particularly  directs  that  in  the  case  ot 
aconite,  the  plant  grown  in  gardens  is  to  be  rejected. 

The  opinion  is  adopted  by  many  that  most  plants  are  more  fully 
developed  in  the  country  in  which  they  are  indigenous,  than  m  any 
to  which  they  may  be  transplanted  ;  but  that  there  are  many  excep- 
tions to  this  rule,  if  it  be  a  general  rule,  must  be  quite  apparent. 
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III  the  present  state  of  our  knowledge  upon  this  suhject,  we  can- 
not go  further  than  to  say  that  of  pUmts  indigenous  to  the  temperate 
zones,  some  flourish  equally  on  either  continent,  while  others,  owing 
'  to  some  want  of  congeniality  in  climate  and  soil,  will  only  develop 
their  peculiar  properties  fully  in  the  localities  to  which  they  are 
indigenous. 

At  the  gardens  in  New  Lebanon,  the  narcotic  herbs  indigenous 
to  Europe  are  cultivated  with  apparent  success,  and  some  of  the 
extracts  prepared  from  them  are  among  the  best  manufactured. 

The  dassijication  of  the  vegetable  materia  medica  best  adapted  to 
the  purposes  of  the  druggist  is  that  which  groups  the  different 
parts  of  plants  together,  as  indicated  at  the  commencement  of  this 
chapter.  This  is  the  arrangement  formerly  adopted  by  me  in  the 
course  of  instruction  in  the  Philadelphia  College  of  Pharmacy,  and 
nearly  adhered  to  by  my  successor  Prof.  Maisch.  Without  any 
claim  to  a  scientific  basis,  it  is  convenient,  and  affords  especial  ad- 
vantages to  the  student  who  applies  himself  to  the  study  of  the 
physical  peculiarities  of  the  drugs. 

In  examining  students  with  the  special  object  of  teaching  them 
to  distinguish  different  drugs,  I  am  accustomed  to  take  up  those 
most  resembling  each  other  in  succession,  relying  chiefly  upon  the 
exiiibition  of  characteristic  specimens,  and  the  application  of  the 
ready  tests  supplied  by  the  senses.  If  every  physician,  druggist, 
and  pharmacist  were  to  make  full  use  of  this  method,  there  would 
be  very  few  instances  of  mistaking  aconite  root  for  taraxacum,  or 
briony  for  Colombo. 

Species  are  mixtures  of  vegetable  substances,  cut  or  bruised,  and 
designed  for  use  in  the  preparation  of  extemporaneous  infusions; 
one  of  the  most  elegant  of  these,  which  has  acquired  considerable 
reputation  as  a  substitute  for  many  of  the  ordinary  combinations 
containing  senna, .is  the  following: — 

Species  St.  Germain. 

Take  of  Senna,  previously  digested  in  alcoliol  and  dried  4  ounces. 

Elder  flowers   2^  ounces. 

Fennel  seeds, 

Aniseed,  of  each   10  drachms. 

Cream  of  tartar   .    .  G  drachms. 

Mix,  and  divide  into  papers  containing  five  drachms. 
Directions. — Infuse  the  contents  of  one  package  in  half  a  pint  of 
boiling  water,  strain,  and  take  at  a  dose. 

The  treatment  of  senna  with  strong  alcohol  deprives  it  of  odorous 
principles  without  materially  impairing  its  cathartic  properties. 

GerharcVs  Tonic  Tea. 

Take  of  Gentian,  half  a  troyounce. 
Kliubarb,  one  drachm. 
Ginger,  two  drachma. 

Bruise  them  thoroughl}^  mix  them,  and  add — 

Bicarbonate  of  soda,  one  draclnn. 
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Directions. — Infuse  in  a  pint  of  boiling  water,  and  give  a  wiue- 
glassful  three  times  a  dtiy. 

Anthelmintic  Species. —  Worm  Tea. 

Take  of  Spigelia,  half  a  troyounce. 
Mauua,  half  a  troyounce. 
Senna,  two  drachms. 
Fennel,  one  drachm. 

Contuse  the  spigelia,  and  mix  it  with  the  other  ingredients. 

Directions. — Infuse  in  a  pint  of  boiling  water,  and  give  a  child 
two  years  old  or  upward,  half  a  teacupful,  warm,  morning,  noon, 
and  night,  before  eating. 


CHAPTER  II. 

ON  THE  POWDERING  OP  DRUGS  AND  ON  POWDERS. 

According  to  the  plan  of  this  work,  the  first  class  of  prepara- 
tions treated  of  is  that  of  powders. 

The  preparation  of  the  material  for  powdering  consists  of  garb- 
ling or  sorting,  and  drying  it.  The  former  process  pertains  to  the 
druggist,  and  the  latter  mainly  to  the  drug  grinder. 

The  object  of  garbling  is  to  separate  any  impurities  or  adultera- 
tions, and  any  decayed  or  deteriorated  jDortions  of  the  drug.  In 
nearly  all  drugs,  especially  those  of  vegetable  origin,  there  are  great 
variations  in  quality,  and  even  in  the  same  lot  there  are  frequently 
very  good  and  quite  worthless  specimens.  As  an  illustration  of 
this,  Chinese  rhubarb  may  be  instanced:  the  roots,  when  broken, 
are  found  to  vary  exceedingly  in  quality,  even  in  the  same  case; 
some  are  heavy  and  compact  in  structure,  breaking  with  a  very 
uneven  fracture,  presenting  a  red  and  yellow  marbled  appearance, 
giving  a  gritty  impression  between  the  teeth,  and  the  peculiar 
bitter,  astringent  taste  characteristic  of  the  drug,  while  other  roots 
are  comparatively  light,  spongy  in  structure,  and  almost  destitute 
of  the  peculiar  color  and  taste  ;  others,  which  have  the  requisite 
specific  gravity  and  the  external  appearance  of  a  good  article,  are 
dark-colored  within  and  quite  inferior;  others  are  so  worm-eateu 
as  to  be  quite  worthless.  The  custom  of  some  druggists,  whea 
about  to  send  a  lot  of  rhubarb  to  the  mill,  is,  either  to  send  it  in 
the  mixed  condition  in  which  it  is  imported,  or  to  select  from  it 
the  finest  pieces  for  separate  sale,  and  for  a  sample,  and  send  all  the 
inferior  roots,  with  perhaps  only  a  small  portion  of  the  best,  to  be 
powdered. 

A  druggist  who  exhibits  the  best  roots,  selected  in  this  way,  as 
a  sample'of  the  kind  powdered,  cannot  be  acquitted  of  a  gross  and 
unpardonal:)le  fraud  upon  his  customers.  If  he  sends  the  whole 
case,  containing  good,  bad,  and  indifferent,  as  originally  imported, 
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he  may  at  least  claim  that,  though  he  has  not  improved  the  quality 
of  the  medicine  in  reducing  it  to  powder,  he  has  not  rendered  it 
worse.  But,  with  a  view  to  furnishing  a  good  and  reliable  medi- 
cinal agent,  without  regard  to  price,  he  should  garble  his  rhubarb, 
by  cracking  each  root,  rejecting  the  decayed  and  otherwise  defec- 
tive pieces,  and  preserving  in  the  form  of  powder  only  that  which 
is  of  value.  This  is  done  by  some,  who  are  more  desirous  of  a 
reputation  for  the  quality  than  for  the  cheapness  of  their  drugs. 

JSTotwithstauding  the  difficulty  of  distinguishing  the  quality  of 
medicines  in  powder  by  their  sensible  properties,  we  have  in  the 
case  of  rhubarb,  general  indications  of  excellence  in  a  bright  yellow 
color,  a  heavy  and  compact  character  in  which  the  particles  are  not 
dustlike  and  mobile  on  the  surface,  and  a  well-marked  and  unmixed 
rhubarb  odor.  By  a  careful  study  of  the  characteristics  of  pow- 
ders, their  colors,  compactness,  or  mobility,  and,  above  all,  their 
resemblance  in  odor  and  taste  to  good  specimens  of  the  drug,  the 
physician  and  pharmacist  may  reach  considerable  skill  in  judging 
of  their  quality,  and  even  in  detecting  adulterations. 

In  a  subsequent  chapter  I  shall  have  occasion  to  refer  to  the 
variable  quality  of  powdered  gum  Arabic ;  this  is  mainly  owing 
to  the  neglect  of  garbling,  or  to  the  use  of  the  rejected  portion, 
after  garbling,  for  reduction  to  powder.  It  is  desirable  to  have 
the  whole  gum  free  from  dusty  and  gritty  particles ;  in  this  condition, 
it  is  more  elegant  and  convenient  for  chewing,  and  for  making  the 
nutritive  mucilaginous  drinks  so  much  used  by  invalids,  and  it 
commands  a  better  price.  It  is,  therefore,  customarj''  to  sift  gum, 
as  taken  from  the  case,  and  the  inferior  kinds  of  powder  are  made 
from  these  sittings,  which  contain  the  dust,  particles  of  sand,  and 
other  impurities. 

A  good  powdered  drug  must  invariably  command  an  advance 
on  the  price  of  the  drug  in  its  crude  state,  the  loss  by  drying, 
waste,  cost  of  powdering  (from  6  to  12  cents  per  pound),  and  other 
incidental  expenses,  to  say  nothing  of  the  loss  by  garbling,  fur- 
nishes a  sufficient  answer  to  those  who  complain  of  the  high  price 
of  choice  powders. 

The  chief  reason  for  the  deficiency  in  the  quality  of  medicinal 
powders  is  found  in  the  reluctance  manifested  by  the  public,  and 
retail  apothecaries  and  physicians,  to  pay  a  liberal  price  for  them. 
Powders  are  not  unfrequently  sold  at  a  less  price  than  the  whole 
drug,  especially  when  the  article  is  costly,  and  of  variable  quality 
in  commerce.  This  is  true,  especially  of  rhubarb,  jalap,  gum 
Arabic,  and  the  spices,  which,  as  a  general  thing,  cannot  be  re- 
commended in  powder  with  the  same  confidence  as  in  the  unpow- 
dered  condition,  or  in  the  form  of  Galenical  preparations,  prepared 
from  the  whole  or  contused  drug. 

frying  and  Powdering. — "When  a  drug  is  sent  to  be  ground  in  its 
ordinary  condition,  it  generally  requires  drying  previously  to  being 
submitted  to  the  action  of  the  mill. 

Moist  and  tenacious  substances,  such  as  the  gum  rosins,  opium, 
^-loes,  squill,  jalap,  and  colocynth,  and  all  fresh  roots  and  herbs, 
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require  tins  treatment  to  a  certain  extent,  and  the  druf^-mills  are 
supplied  with  apartments,  or  steam-baths,  adaj^ted  to  "^it.  These 
are  heated  to  a  temperature  of  about  120°  F.,  and  the  drug  is 
allow^ed  to  remain  in  them  as  long  as  is  deemed  necessary  to  de- 
prive it  entirely  of  water. 

Some  drugs  are  injured  by  this  process  ;  the  volatile  ingredient 
so  often  the  active  principle,  suffers  great  loss,  and  the  resulting 
powder  is  comparatively  inefficient.    Myrrh  and  assafoetida  furnish 
good  illustrations  of  this. 

On  the  other  hand,  substances  possessed  of  no  active  volatile  in- 
gredient, but  containing  a  large  amount  of  water,  as  opium,  are 
enhanced  in  value  by  drying  and  powdering.  Some  specimens  of 
opium  diminish  in  drying  and  powdering  to  the  extent  of  20  per 
cent.,  which,  if  the  process  is  properly  conducted,  increases  the 
efficiency  and  value  of  the  drug  in  that  proportion.  Experiments 
under  my  own  supervision  show  about  an  average  loss  of  9  per 
cent.,  in  reducing  tolerably  hard  opium  to  the  pulverulent  con- 
dition. It  is  on  this  account,  and  from  the  fact  that  the  powder, 
when  unadulterated,  is  more  nearly  uniform  in  its  composition 
than  the  drug  in  mass,  that  the  JJ.  8.  Pharmacopoeia  directs  the) 
use  of  powdered  opium  in  making  all  the  Galenical  preparations 
of  that  drug. 

Elecampane  root  is  said  to  lose  seven-eighths  of  its  weight  iu 
drying ;  stramonium  leaves,  nine-tenths ;  hyoscyaraus  and  bella- 
donna leaves,  nearly  as  much.  If  these  plants  lose  nothing  hut 
moisture  in  the  process,  and  retain  all  their  active  medicinal  pro- 
perties unimpaired,  it  is  obvious  that  they  are  seven  or  eight  times 
stronger  when  in  powder,  or  in  a  dry  condition,  tlian  when  recent. 
It  is,  moreover,  a  generally  received  opinion  that  vegetables  yield 
their  virtues  by  infusion  more  readily  when  dried  than  when  they 
are  fresh. 

Oily  drugs,  such  as  flaxseed  and  mustard  seed,  offer  the  greatest 
obstacles  to  the  usual  methods  of  grinding,  and  millers  who  are 
skilful  adapt  their  processes  to  prevent  the  direct  pressure  of  the 
grinding  surface,  and  the  consequent  rise  of  temperature,  calculated 
to  "  raise"  the  oil  •,  they  adopt  a  cutting  rather  than  a  triturating 
action,  using  a  pair  of  horizontal  mill-stones,  sharp  and  "  dressed,' 
for  the  special  purpose,  and  not  allowed  to  come  in  contact  in  the 
course  of  their  revolutions.  In  this  way  flaxseed  meal  may  be 
produced  which  contains  the  oil  without  appearing  greasy,  and 
from  which  the  hull  and  chafl:'  have  been  sifted. 

If  the  attempt  is  made  to  reduce  these  oily  seeds  iu  a  mortar, 
the  object  will  be  retarded,  if  not  frustrated,  by  the  pressing-out 
of  the  oil  before  the  requisite  disintegration  of  the  structure. 

A  difficulty,  liable  to  occur  in  powdering  drugs  at  the  mills,  is 
due  to  the  accidental  admixture  of  foreign  substances  with  them. 
The  extensive  grinding  surface  employed  becomes  so  completely 
covered  with  the  fine  powder,  that  it  is  cleaned  with  great  difficulty  ; 
so  that  the  next  substance  introduced  becomes  contaminated  with 
it,  sometimes  to  its  great  disadvantage.  This  is  observed  in  certain 
articles  of  delicate  flavor,  as  orris  root  and  vanilla. 
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Fig.  179. 


The  plan  of  dusting  powders,  which  insures  their  extreme  fine- 
ness, and  the  separution  of  any  earthy  impurity,  has  gained  in 
tavor  of  late  years.  The  apparatus  now  used  is  constructed  so  that 
the  powdered  drug,  when  it  has  passed  between  the  grinding  sur- 
faces, is  thrown  by  a  draught,  created  by  the  revolving  stones,  to 
a  height  of  about  five  feet,  and  is  then  allowed  to  settle  upon  the 
adjacent  parts,  from  which,  after  it  has  collected  in  sufficient  quan- 
tity, it  is  removed. 

It  will  be  appropriate,  in  this  place,  to  give  some  observations 
upon  [lowdering,  as  practised,  on  a  small  scale,  in  the  shop  and 
laboratory.  This  is  accomplished  by  means  of  mortars,  suited  to 
the  different  processes  of  contusion  and  trituration,  and  by  mills. 

Mortars  for  contusion  are  usually  made  of  iron,  brass,  or  bell- 
metal,  of  the  shape  shown  in  Fig. 
179.  Contusion  is  employed  for 
powdering  and  bruising  ligneous 
substances  generally,  being  adapted 
to  breaking  apart  their  fibres,  and, 
by  the  violent  attrition  of  the 
coarser  particles  with  each  other, 
reducing  the  whole  to  a  more  or  less 
fine  powder. 

Care  must  be  taken  to  avoid  treat- 
ing any  corrosive  substance  in  the 
iron  mortar,  thus  allowing  it  to  be- 
come rusty  ;  or,  if  this  should  oc- 
cur, it  should  be  carefully  washed 
out  with  diluted  muriatic  acid,  and 
scoured  with  clean  sand,  to  fit  it  for 
use.  Any  adhering  material  should 
be  cleaned  away  immediately  after 
the  mortar  is  out  of  use,  as  it  is  then 
more  easily  removed  than  if  allowed 
to  remain  and  harden.  The  mortar 
is  thus  always  ready  for  use. 

In  powdering  substances  by  con- 
tusion too  large  a  quantity  should 
not  be  introduced  into  the  mortar 
at  one  time  ;  if  the  mortar  is  small, 
sufficient  to  cover  the  bottom  for  the 
depth  of  an  inch  or  two;  the  flat- 
tened extremity  of  the  pestle  is  then 
to  be  brought  into  direct  and  vio- 
lent contact  with  it,  each  successive 
stroke  being  aimed  at  the  same  spot 
in  the  centre  of  the  circle  formed 
by  the  sides  and  bottom  of  the  mor- 
tar. Many  substances  are  too  stimu- 
lating or  otherwise  injurious  to 
35 
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allow  of  their  being  advantageously  powdered  in  a  mortar,  and  the 
practice  of  employing  apprentices  in  this  way  is  more  honored  in 
the  breach  than  in  the  performance.  In  cases  of  necessity  a  cover 
of  leather  secured  around  the  rim  of  the  mortar  and  tied  to  the 
pestle  at  such  a  point  as  to  allow  of  its  free  movement  in  the  pro- 
cess of  contusion  is  a  wise  precaution.  When  part  of  the  contents 
under  treatment  assumes  the  condition  of  a  fine  powder,  which  is 
exhibited  by  the  air  becoming  charged  with  the  dust,  it  is  well  to 
sift  it,  and  thus  separate  the  fine  from  the  coarser  particles,  these 
last  being  returned  to  the  mortar,  and  further  contused  until  a 
second  sifting  becomes  necessary,  and  so  on  till  it  is  finished.  A 
small  portion  of  the  drug  is  usually  left  in  powdering,  wliich  it 
seems  impossible  to  reduce  sufiiciently ;  this  is  part  of  the  ligneous 
portion,  which  is  frequently  inert ;  the  drug-griuder  who  obtains  a 
considerable  quantity  of  this  gruff ^  as  it  is  called,  usually  retains  it 
for  admixture  with  the  next  lot  of  the  same  drug  he  is  called  upon 
to  grind,  in  this  way  reducing  somewhat  the  loss  upon  it:  he  is 
usually  allowed  a  small  percentage  for  this  necessary  deficiency  in 
the  powdered  product. 

The  mortar  and  pestle  adapted  for  trituration  are  shown  in  Fig. 
180.    Such  a  mortar  requires  to  be  more  carefully  handled  than  one 


for  contusion.  It  is  adapted  to  the  reduction  of  saline  substances 
and  chemicals  generally  to  powder,  by  the  friction  of  their  particles 
with  each  other,  between  the  hard  and  rough  surfaces  of  the  mor- 
tar and  pestle.  The  ware,  being  brittle,  should  not  be  subjected  to 
blows  with  the  pestle ;  it  shou'ld  be  carefully  wiped  out  and  laia 
away,  after  using,  so  as  to  be  dry  and  clean  whenever  needed. 
Tiie  mode  of"  manipulating  with  the  wedgewood  mortar  aua 


rig.  180. 
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pestle,  after  placing  in  it  the  material  to  be  ground  to  powder,  is 
to  grasp  the  pestle  firmly  with  the  right  hand,  holding  the  mortar 
with  the  left  if  necessary,  and  gradually  to  traverse  the  mortar 
with  tlie  pestle  from  the  centre  outwards,  reaching  the  circumference 
gradually,  by  a  spiral  motion  ;  and  then,  by  reversing  the  direction 
of  this  motion,  to  bring  the  pestle  again  to  the  centre ;  in  this  way 
all  parts  are  brought  fully  and  equally  under  the  action  of  the  pes- 
tle. When  tlie  contents  of  the  mortar  become  caked,  and  cease  to 
fall  towards  the  centre,  Avhen  agitated,  which  often  happens  as  the 
powder  becomes  very  fine,  a  spatula  should  be  occasionally  run 
around  the  sides  and  bottom,  to  loosen  and  mix  together  the  difl'er- 
ent  portions. 

A  loose  and  careless  way  of  triturating  substances  is  productive 
of  no  saving  of  labor ;  the  conditions  most  favorable  to  pulveriza- 
tion by  trituration  are  a  constant,  uniform,  and  hard  grinding  mo- 
tion communicated  to  the  pestle,  the  layer  of  powder  intervening 
between  it  and  the  mortar  being  thin,  and  the  mortar  so  shaped  as 
to  present  all  parts  of  it  equally  to  the  action  of  the  pestle. 

Many  substances  can  neither  be  reduced  to  powder  by  the  process 
of  contusion  nor  by  that  of  trituration  ;  of  these,  nutmeg  may  be 
instanced  as  one  which  is  most  conveniently  grated,  or  .scraped  off 
with  the  blade  of  a  knife;  vanilla  is  another  instance,  this  may  be 
cut  into  short  transverse  pieces  with  shears  and  afterwards  tritu- 
rated with  a  third  substance;  if  reduced  with  a  view  to  infusion  or 
displacement  with  alcohol,  sand  may  be  conveniently  employed ;  if 
water  is  to  be  used,  or  if  it  is  to  be  dispensed  in  a  dry  condition, 
hard  lumps  of  sugar  may  be  advantageously  substituted.  Many 
oily  substances,  such  as  nutmeg  and  cardamoms  and  other  aromatic 


rig.  181. 


Tobacco  knife. 


seeds,  can  be  made  into  convenient  powders  with  dry  and  ligneous 
substances,  although  themselves  unsuited  to  this  forni  of  prepara- 
tion. Orange-peel,  slippery  elm,  mezereon  bark,  liquorice  root,  are 
beat  comminuted  by  cutting  them  with  a  pair  of  shears,  or  a  knife 
fastened  on  a  lever,  such  as  tobacconists  use  for  cutting  tobacco 
into  plugs,  and  then  drying  them  and  introducing  them  into  a  suit- 
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able  mill.  The  mode  of  cutting  a  piece  of  liquorice  root  into  con- 
venient pieces  for  chewing,  is  shown  in  the  drawing. 

Quassia,  guaiacuin,  logwood,  and  red  sauuders  are  chipped  by 
machinery,  the  two  latter  for  use  in  the  arts. 

Camphor  is  easily  reduced  to  powder  by  adding  to  it  a  small  por- 
tion of  some  liquid  in  which  it  is  soluble,  as,  for  instance,  alcohol, 
and  triturating  to  dryness;  the  proportion  of  alcohol  proper  to  be 
added  to  camphor  for.  this  purpose  is  about  one  minim  to  three 
grains.  As  camphor  thus  prepared  will  not  retain  its  impalpable 
condition  alone,  it  is  desirable  to  incorporate  with  it  immediately 
any  dry  powder  with  which  it  is  designed  to  be  mixed,  as,  for  in- 
stance, precipitated  carbonate  of  lime,  where  it  is  to  be  used  as  a 
dentifrice. 

The  following  process,  by  my  friend  H.  F.  Fish,  of  Waterburj^, 
Ct.,  is  adapted  to  furnish  a  permanent  powder  of  camphor:  To  16 
ounces  of  camphor  add  two  pints  of  alcohol  (sp.  gr.  .818).  In  a 
porcelain  ■  mortar  triturate  one  drachm  of  magnesia  with  as  much 
water  as  will  enable  the  mixtui'e  to  blend  freely  with  8  pints  of 
water,  with  which  it  is  then  to  be  thoroughly  mixed  in  a  suitable 
wide-mouthed  bottle.  The  alcoholic  solution  of  camphor  is  now  to 
be  poured  into  this  in  a  thin,  slow  stream,  constantly  stirring  the 
fast-thickening  mixture.  A  dense,  white,  curdy  "  separate"  ensues, 
which  gradually  condenses,  and  rises  to  the  top  of  the  liquid. 
When  collected  on  a  filter,  and  cut  with  a  spatula,  this  parts  readily 
with  its  moisture,  and  should  not  be  pi*essed  or  too  thoroughly 
dried  before  being  transferred  to  bottles  excluded  from  the  light. 
The  proportion  of  magnesia  is  only  one  grain  in  128,  and  consti- 
tutes no  objection  to  its  use  for  most  purposes. 

This  method  is  objected  to,  as  it  leaves  the  powder  in  a  moist 
condition  undesirable  for  an  errhine  or  tooth  powder.  A  process 
which  is  free  from  this  objection  is  that  of  Mr.  J.  C.  Loud,  in 
which  the  camphor  is  placed  in  a  small  copper  retort  four  inches  in 
diameter  and  ten  inches  in  height,  with  a  curved  neck  two  inches 
in  diameter  and  fourteen  inches  long.  The  chamber  into  which 
the  camphor  is  sublimed  is  a  cube  of  3  feet,  made  by  pasting  pro- 
perly sized  paper  over  a  light  frame.  After  the  retort  neck  is  well 
luted  to  the  chamber,  heat  is  applied  to  the  retort,  by  lamp  or  pre- 
ferably by  sand-bath.  Thirty  minutes  suffice  to  sublime  one 
pound ;  if  packed  in  full  bottles,  well  excluded  from  air  and  heat,  it 
will  retain  its  pulverulent  condition  a  long  time. 

Some  gum  resins,  such  as  assafoetida,  are  too  tough  to  be  reduced 
to  powder  unless  previously  heated,  which,  as  before  stated,  drives 
off  a  portion  of  their  active  principles,  while  those  which  appear 
pulverizable  cake  together  at  the  temperature  produced  by  the 
friction  of  the  grinding  surfaces.  These  should  be  powdered  in 
very  cold  weather,  when  they  will  sulFer  no  loss  of  their  volatile 
principles,  and  if  carefully  sifted,  will  retain  the  pulverulent  condi- 
tion. During  the  warm  season  the  powder  is  liable  to  cake  some- 
what, but  yields  to  the  pressure  of  the  pestle. 

The  powders  of  these  gum-resins,  as  met  with  in  commerce,  are 
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often  nearly  worthless,  but  prepared  as  above,  even  powdered  as- 
safoetida  answers  an  excellent  purpose,  and  with  the  exception  of 
it3  increased  tendency  to  deteriorate  from  the  greater  extent  of 
surface  exposed  to  the  action  of  the  atmosphere,  might  claim  a 
phu'O  among  the  approved  preparations.  All  these  powders  should 
be  kept  in  well-stopped  glass  bottles. 


Fig.  182. 


Hanoe's  drug  mill. 

Fig.  182  represents  a  convenient  mill  for  the  use  of  druggists 
and  pharmacists,  manufactured  by  Hance  Brother  &  "White,  of 
Philadelphia. 

It  is  an  improvement  on  Swift's  drug  mill,  figured  in  the  pre- 
vious editions  of  this  work.  The  advantages  are  that  the  grinding 
snrhices  are  horizontal  and  thus  retain  the  substance  for  a  longer 
time  under  the  action  of  the  ])late8,  the  speed  being  multiplied  by 
a  bevelled  gear  wheel  working  into  one  of  smaller  diameter,  and 
the  superior  strength  of  those  parts  liable  to  the  greatest  strain. 
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ror  further  remarks  relative  to  this  mill,  the  reader  is  referred  to  a 
paper  by  Thomas  J.  Covell  in  the  20th  vol.  Am.  Fharrn.  Association 
Proceedings,  page  180. 

J!^umerous  spice  and  coffee  mills,  sold  by  dealers  in  household 
and  agricultural  implements,  will  be  found  to  serve  useful  purposes 
in  the  pharmaceutical  store,  and  will  often  prevent  a  resort  to  con- 
tusion in  the  iron  mortar,  a  noisy  and  laborious  method  of  commi- 
nuting drugs,  now  much  less  used  than  formerly.  Before  intro- 
ducing tough  and  pliable  substances,  such  as  squill  and  gentian, 
into  the  mill,  they  should  be  well  dried  ;  the  larger  roots  and  barks 
require  to  be  first  broken  with  a  hatchet,  or  suitable  knife,  before 
grinding,  and  some  will  need  to  be  lirst  passed  through  the  mill 
set  for  the  coarse  powder,  and  then,  the  mill  being  regulated,  they 
can  be  reduced  to  the  required  condition  by  repeatedly  passing 
them  through  it.  The  season  of  the  year  for  powdering  is  not  a 
matter  of  indifterence,  and  it  is  believed  that  few  drugs  would 
prove  intractable  in- the  frosty  weather  of  winter.  So  constant  is 
the  demand  for  powders  of  the  various  degrees  of  fineness  adapted 
to  treating  the  several  preparations,  that  it  would  prove  a  useful 
precaution  for  the  pharmacist  to  appropriate  a  few  days,  during 
the  winter,  to  preparing  them  for  the  year,  each  being  passed 
through  the  appropriate  sieve,  and  put  away  in  a  tin  box,  properly 
labelled,  till  required  for  use. 

Sifting. — The  fineness  of  powders  is  usually  regulated  by  the  use 
of  sieves  wbich  will  separate  particles  of  different  degrees  of  divi- 
sion; the  finest  bolting  cloth  will  only  pass  those  which  are  almost 
impalpable,  while  coarser  sieves  are  adapted  to  the  preparation  of 
powders  suited  to  percolation.  In  all  cases  when  the  powder  is  to 
be  used  in  divided  portions,  care  should  be  taken  to  mix  the  dif- 
ferent siftings  thoroughly  together,  as  the  more  ligneous  and  least 
active  portions  usually  resist  "the  operation  of  the  pestle  longest  and 
are  in  the  last  siftings. 

The  usual  kind  of  sieve  is  made  in  the  form  of  a  drum,  and  is 
designated  according  to  the  number  of  wires  or  meshes  to  the  linear 
inch  ;  N"os.  20  and  40,  which  are  adapted  to  coarse  powders  to  be 
used  for  percolation  in  the  preparation  of  certain  tinctures^  and 
fluid  extracts,  have  20  and  40  meshes  respectively  to  the  linear  inch, 
while  No.  60  or  80  gauze,  or  bolting  cloth,  which  separates  all  but 
the  very  finest  partK;les,  are  used  in  preparing  powders  adapted  to 
internal  use.  In  the  United  States  Pkarma.coimia,  the  terms  very 
fine,  fine,  moderately  fine,  moderately  coarse,  and  coarse  are  used; 
the  powder  passed  through  a  sieve  of  eighty  or  more  meshes  to_  the 
linear  inch  being  designated  as  venj  fine;  through  one  of  sixty 
meshes,  fine;  through  one  of  fifty  meshes,  moderatchj  fine ;  t\ivo\xgh 
one  of  forty  meshes,  moderatehj  coarse;  and  through  one  of  twenty 

meshes,  coarse.  ^        •  ^  ly      ^  „ 

An  inclosed  cylinder  or  many-sided  figure  is  the  best  form  toi  a 
sieve;  by  rotating  it  on  its  axis  its  contents  are  thrown  constantly 
upon  a  fresh  iwrtion  of  the  gauze,  and  thus  subjected  to  the  most 
favorable  conditions  for  the  separation  of  their  fine  particles. 
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Fig.  183  represents  a  sifting  machine,  patented  hy  Samuel  Har- 
ris, oV  Springtield,  Mass.,  which  Is  well  adapted  to  facilitate  the 
process.    It  consists  of  a 

wooden  box,  with  a  flange,  I'ig- 183. 

upon  which  an  oblong  sieve 
is  made  to  move  by  a  wheel 
and  crank,  the  construction 
of  which  is  shown  in  the 
drawing;  by  closing  the  lid 
the  dnst  is  prevented  from 
rising  in  the  air,  and  one 
of  the  most  common  causes 
of  waste  and  annoyance  is 
thus  obviated.  The  powder 
as  it  falls  from  the  sieve  is 
received  into  a  close-fitting 
drawer  beneath.    The  sieve  Harris's  sifting  niacliine. 

is  movable,  so  as  to  be  emp- 
tied without  inconvenience,  and  by  having  sieves  of  difierent  degrees 
of  fineness,  it  will  be  obvious  that  the  apparatus  may  be  adapted  to 
all  the  purposes  of  the  pharmacist.  The  sizes  of  this  apparatus  are 
so  varied  as  to  suit  numerous  purposes,  not  only  in  pharmacy,  but 
in  the  arts  and  in  agriculture. 

The  operation  of  sifting  may  also  be  varied  according  to  the  de- 
gree of  fineness  required  in  the  powder.  To  pass  the  finest  particles 
only  the  sieve  should  be  gently  agitated,  the  powder  being  laid 
lightly  upon  it,  and  the  operation  being  suspended  as  soon  as  it 
has  ceased  to  pass  through  readily;  the  plan  of  rubbing  the  powder 
over  the  sieve  with  the  hand,  thus  using  more  or  less  pressure  to 
force  it  through  the  meshes,  may  be  pursued  when  the  fineness  of 
the  powder  is  not  so  much  desired  as  the  rapidity  of  the  process; 
but  this  practice  ought  not  to  be  pursued  with  bolting-cloth  sieves, 
as  it  tends  to  injure  them  very  much. 

The  difiiculty  constantly  met  with  by  pharmacists,  of  fine  pow- 
ders becoming  caked  into  soft  masses,-  is  conveniently  remedied  by 
the  use  of  the  little  instrument  called  Blood's  patent  flour  sifter, 
which  is  constructed  with  a  curved  wire-gauze  bottom,  over  which 
a  rounded  wooden  bar  moves  by  means  of  a  lever,  which  also 
serves  as  a  handle  to  the  api)aratus.  It  is  constructed  for  house- 
hold purposes,  but  could  hardly  be  better  adapted  for  resifting  fine 
powders,  or  for  mixing  powders,  as  frequently  required  by  pharma- 
cists; it  is  procurable,  at  small  expense,  at  the  stores  for  the  sale 
of  household  articles. 

Powders. 

Powders,  as  a  class  of  remedies,  possess  the  advantage,  when 
skilfully  prepared,  of  uniting  all  the  proximate  principles  of  tlie 
plant,  in  their  natural  condition,  and  may  be  administered  without 
the  intervention  of  any  menstruum.    They  may  be  used  in  bulk, 
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taken  into  the  mouth  with  water  or  some  viscid  liquid ;  or  may  be 
made  into  pills ;  or  suspended  in  liquids  in  the  form  of  mixtures. 
{See  Part  VI.,  Extemporaneous  Pharmacy.) 

The  disadvantages  attendant  upon  their  use  are  these:  they  are 
frequently  too  bulky  for  convenience,  the  dose  being  so  large  as  to 
be  rej^ulsive  to  the  patient,  vegetable  powders  generally  contaiuiiif 
a  considerable  proportion  of  inert  ligneous  matter;  many  of  them 
are  liable  to  undergo  an  unfavorable  change  by  exposure  to  the 
influence  of  the  atmosphere,  especially  Avheu  it  is  charged  with 
moisture,  and  they  are  liable  to  be  injured  by  light.  Vegetable 
powders  are  also  subject  to  adulteration,  the  detection  of  which  is 
difficult. 

Except  in  the  few  cases,  such  as  opium  and  cinchona  bark, 
where  we  may  isolate  the  active  principle,  and  ascertain  the  pro- 
portion contained  in  a  given  sample,  it  is  difficult  to  judge  with 
certainty  of  the  quality  of  a  powdered  drug ;  the  best  safeguard 
of  the  physician  against  fraud  or  the  eflects  of  carelessness,  where 
the  vegetable  powders  are  concerned,  is  to  buy  them  of  careful 
and  conscientious  druggists,  who  either  powder  them  or  exercise  a 
strict  supervision  over  the  process  as  conducted  by  the  drug-grinder. 

The  fineness  of  powders  affects  their  color,  as  is  manifest  in 
the  case  of  white  saline  substances,  which  become  whiter  by  long 
trituration. 

There  is  no  separate  class  of  simple  powders  in  the  Pharmacoposia ; 
they  are  understood  to  be  included  in  the  Materia  Medica  list. 
The  compound  powders  which  are  officinal  are  included  in  this 
work  under  the  general  head  of  extemporaneous  powders  and  pills, 
and  designated  by  U.  S.  P.  A  table  of  them  will,  however,  be 
useful  to  the  student  in  this  connection. 


Pulveres,  U.  S.  P. 


Name. 

Proportions. 

Med.  Prop. 

Dose. 

f 

PuWis  Aromaticus 

CiuDamoa 

2p.l 

Ginger 
Cardamoms 

2  p.  1 
Ip.  \ 

Carminative. 

"    Aloes  et  Canellse  .  1 
(Hiera  Picra)  \ 

Nutmeg 

Aloes 

Canella 

Ip.J 
4  p.  1 
Ip.j 

Stomachic 
Laxative 

20  grains. 

"    IpecacuanhsB  comp.  J 
(Dover's  Powder)  | 

P,  Ipecac 
P.  Opium 
Sulph.  Potass 

Ip.  , 
Ip. 
8  p.  J 

Sedative 
Diaphoretic 

10  grains. 

"    Jalapaa  compositus  | 

P.  Jalap 
Bitnrt.  Potass 

Ip.-t 
2p.  / 

Cathartic 

20  grains. 

"    Rhei  compositus  .  | 
Pulveres  Efifervescentes  .  | 

P.  Rliei 

Magnesia 

Ginger 

Sodii  bicarb.,  pulv. 
Acidi  tartarici 

2  p.  1 
6  p. 

1  p.  J 
gr.  30  1 
gr.  25  J 

Cathartic 
Antacid 

Refrigerant 

1  drachm. 

as  directed 
in  formula. 

"           "    Aperientes  -| 

Sodii  et  Potass.  Tart.  gr.  120  ' 
Sodii  bicarbonatis      gr.  40 
Acidi  tartarici           gr.  35  _ 

Aperient  and 
Refrigerant 

as  directed 
in  formula. 
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The  necessary  practical  hints  in  regard  to  the  mode  of  preparing 
and  dispensing  these,  are  given  under  the  appropriate  head  in  the 
chapter  on  Dispensing. 

^^Ladinated"  Powders. 

In  order  to  render  soft  or  semifluid  preparations,  especially  oleo- 
resins,  suitable  for  use  in  the  form  of  powder,  they  are  variously 
combined  with  dry  and  bulky  substances,  such  as  magnesia,  sugar, 
and,  preferably,  lactin  (sugar  of  milk).  The  hardness  of  lactin,  and 
its  comparative  insolubility  and  inertness,  adapt  it  to  the  very 
thorough  division  and  dilution  of  substances  triturated  with  it. 
Some  pharmacists  of  the  "Eclectic"  school  have  adopted  the  form 
of  powders  for  their  so-called  "concentrated  remedies,"  which  are 
prepared  by  an  alcoholic  menstruum  from  the  drug,  evaporated  to 
an  oleo-resinous  consistence,  and  then  incorporated  with  a  dry  and 
bulky  powder,  perhaps,  in  most  instances,  lactin.  The  advantages 
claimed  for  this  method  are  that,  while  it  convei-ts  inconvenient 
fluid  or  semifluid  preparations  into  the  eligible  form  of  powders,  it 
has  little  or  no  efl:ect  upon  their  composition  or  properties,  except 
to  increase  their  activity,  hy  dividing  and  difl'using  them  in  the 
stomach,  at  the  same  time  diminishing  their  direct  local  effect 
upon  that  organ.  These  lactinated  powders  are,  rnoreover,  freely 
miscible  with  water,  and  much  more  easily  dispensed  than  the 
isolated  remedies  from  which  prepared.    They  should  be  kept  in 

■  dry  and  well-secured  vials,  and  this  form  of  preparation  should  be 
limited  to  articles  not  deliquescent  in  their  nature,  and  such  as  are 

|:  soluble  in  an  alcoholic  or  ethereal  menstruum,  so  that  they  may  be 

■  readily  incorporated  with  the  lactin,  without  dissolving  it,  and  that 

■  the  menstruum  may  rapidly  evaporate  without  too  much  heat. 

These  lactinated  preparations  are  made  by  incorporating  with 
I  the  concentrated  remedy,  one,  two,  five,  or  ten  parts  of  the  dry 
I  powder,  and  the  degree  of  this  dilution  shonld  be  invariably  stated 
i  in  the  label,  together  with  the  dose.  With  this  precaution,  they 
:!  may  serve  a  useful  purpose  in  practice. 


CHAPTER  III. 

ON  SOLUTION  AND  FILTRATION. 

There  are  two  objects  in  view  in  this  process,  and  the  princij)al 
I  feature  in  the  classilication  of  solutions  is  founded  on  this  fact. 
I  _  The  simplest  kind  is  that  in  which,  by  the  use  of  an  appropriate 
Hquid,  we  overcome  the  attraction  of  aggregation  in  a  solid  body, 
>  rendering  its  particles  invisible  and  more  susceptible  to  chemical 
\  action,  and  more  readily  assimilated  when  taken  into  the  stomach, 
t.  The  liquid  used  for  this  purpose  is  called  a  solvent,  and  water,  the 


i 
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great  neutral  solvent,  is  most  used  in  prejoaring  them,  though  alco- 
hol, ether,  chloroform,  and  fixed  oils  are  also  more  or  less  employed 
as  pharmaceutical  solvents. 

Such  solutions  are  designated  simple  solutions  when  the  dissolved 
body  may  he  recovered  without  having  undergone  any  chemical 
change,  on  the  evaporation  of  the  solvent,  or  its  removal  in  some 
other  way.  When  the  solution  of  a  body  is  attended  with  some 
chemical  alteration,  either  composition  or  decomposition,  the  term 
complex  ov  chemical  solution  may  be  applied  to  it. 

It  is  but  rarely  the  case  that  the  simple  solvents  above  named 
produce  decomposition  in  dissolving  a  body ;  the  solvents  for  etiect- 
ing  chemical  solution  are  mostly  acid  or  alkaline  liquids. 

A  large  number  of  the  solutions  used  in  medicine  are  effected  by 
inducing  chemical  changes  among  the  ingredients  introduced  into 
them,  sometimes  yielding  soluble  compounds  where  one  or  more 
of  the  original  ingredients  were  insoluble.  Such  processes  are  fre- 
quently accompanied  by  tbe  generation  of  heat,  and  the  change  of 
color  and  odor,  the  latter  by  the  neutralization  of  volatile  acids  or 
bases.  Etfervescence  is  alwaj^s  produced  when,  by  the  action  of  an 
acid  or  an  acid  salt,  carbonic  or  another  of  the  few  gaseous  and 
sparingly  soluble  acids  is  set  free ;  in  this  case  there  is  usually  n0 
change  of  temperature  observed,  as  the  heat  produced  by  the  chemi- 
cal reaction  is  rendered  latent  hy  the  gas.  In  the  preparation  of 
solution  of  citrate  of  magnesium  from  citric  acid  and  calcined  mag- 
nesia, the  mixture  becomes  hot,  while,  if  the  carbonate  of  magnesium 
is  used,  the  solution  remains  cold,  and  the  same  phenomena  are 
observed  on  the  neutralization  of  other  acids  by  bases  and  their 
corresponding  carbonates. 

When  we  speak  in  general  terms  of  the  solubility  of  any  solid 
substance,  we  have  reference  to  its  relation  to  water,  the  term  be- 
ing an  approximate  one.  Very  few  substances  exist  in  nature 
wholly  insoluble;  and  as  there  is  no  line  between  the  least  soluble, 
and  those  which  are  freely  dissolved  under  ordinary  circumstances, 
the  term  is  not  adapted  to  use  where  accuracy  or  precision  of  lan- 
guage is  required. 

Solution  is  accomplished  by  bringing  the  material  under  treat- 
ment into  contact  with  the  solvent  under  favorable  circumstances; 
these  relate,  1st,  to  temperature;  2d,  to  the  state  of  aggregation  of 
the  solid;  3d,  to  its  position  in  relation  to  the  solvent.  _ 

Hot  liquids  dissolve  substances  with  greater  facility  than  do 
cold;  with  exceptions,  among  which  are  lime,  its  citrate  and 
acetate,  aiid  chloride  of  sodium.  Though  heat  favors  solution, 
there  are  no  substances  wholly  insoluble  in  the  cold,  which  dis-n 
solve  by  tbe  aid  of  increased  temperature.  In  addition  to  the 
greater  solvent  power  of  hot  liquids,  the  currents  produced  by  the 
process  of  heating  them  favor  the  more  rapid  solution  of  the  con- 
tained solids,  as  shaking  up  the  vessel  favors  the  same  result. 

To  facilitate  solution  in  a  small  way,  mortars  are  much 
ployed;  they  serve  the  double  jturpose  of  reducing  the  soIk 
powder,  and  of  facilitating  its  intimate  mixture  throughout 
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liquid.  Mortars  of  poreelfiiii  ware  (Fig.  184)  are  most  suitable  for 
this  purpose;  thej  are  used  as  follows:  The  substance  to  be  dis- 
solved is  first  placed  in  the  mortar  and 
rubbed  into  a  powder,  by  which  the 
extent  of  surface  to  be  brought  in  con- 
tact with  the  liquid  isgreatly  increased. 
The  process  of  solution  proceeds  more 
slowly  as  the  liquid  becomes  more 
nearly  saturated,  hence  a  small  portion 
of  the  solvent  is  first  added  and  tritu- 
rated with  the  powder ;  as  soon  as  this 
portion  seems  to  be  nearly  saturated, 
it  is  poured  into  another  vessel,  and 
an  additional  portion  of  the  solvent  Porcelain  mortar, 

added,  triturated,  and  poured  off  in 

the  same  way ;  a  fresh  portion  again  being  added,  the  process  is  re- 
peated, and  so  continued  till  the  powder  has  disappeared.  The 
liquids  thus  obtained,  being  mixed,  furnish  a  stronger  solution 
than  could  be  prepared  in  the  same  length  of  time  under  the  ordi- 
nary circumstances  of  contact. 

When  a  weak  solution  is  to  be  made,  especially  of  a  delicate 
chemical  substance,  like  nitrate  of  silver,  a  good  way  is  to  drop  the 
crystals  or  powder  into  the  liquid  previously  placed  in  a  clean  vial 
of  suitable  size,  to  which  a  cork  has  been  fitted,  and  to  shake  it  up 
until  dissolved.  This  should  only  be  done  in  the  case  of  very 
soluble  substances,  and  the  shaking  should  be  continued  as  long  as 
any  portion  remains  undissolved. 

A  good  arrangement  for  eftecting  solution  by  what  is  called  cir- 
culatory displacement,  is  to  place  the  solid  on  a  perforated  diaphragm 
resting  beneath  the  surface  of  the  liquid,  or  to  inclose  it  in  a  bag 
of  some  porous  material,  and  suspend  it  by  a  thread  in  the  vessel 
near  its  top.  By  this  contrivance,  that  portion  of  the  liquid  having 
the  greatest  solvent  power,  because  the  least  saturated,  is  always  in 
contact  with  the  solid ;  the  solution,  as  it  becomes  saturated,  be- 
comes denser  and  sinks  to  the  bottom,  displacing  the  portion  less 
charged  with  the  solid  ingredient,  which,  in  consequence  of  its  less 
specific  gravity,  tends  to  the  top,  thus  keeping  up  a  continual  cir- 
culation in  the  fluid  favorable  to  the  object  in  view.  In  large 
operations  in  the  arts  where  it  is  impossible  to  shake  or  to  stir  the 
liquid  conveniently,  an  arrangement  based  upon  this  principle  is 
adopted,  and  in  smaller  pharmaceutical  operations  Squire's  infusion 
mug,  figured  in  a  subsequent  chapter,  will  be  found  to  answer  a  good 
purpose. 

The  term  saturated,  besides  its  physical  and  pharmaceutical  appli. 
cation  as  above,  is  employed  to  signify  that  an  acid  is  neutralized 
by  ail  alkali,  or  vice  versa;  or,  in  other  words,  that  an  equivalent 
proportion  of  one  substance  has  combined  with  an  equivalent  yn-o- 
portion  of  another,  for  which  it  has  an  afiinity ;  they  arc  then  said 
to  have  saturated  each  other.  The  term,  when  used  for  this  pur- 
pose, may  be  said  to  be  a  strictly  chemical  one,  but  when  employed 
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as  above,  to  designate  the  point  at  which  a  liquid  ceases  to  dissolve 
a  solid  body,  it  is  used  Lii  a  pharmaceutical  sense.  It  is  worthy  of 
remark  that  the  saturated  solution  of  one  salt  is  frequently  a  sol- 
vent for  other  salts,  a  quality  of  great  value  in  the  preparation  uud 
purification  of  salts  in  the  arts. 

Eapid  solution,  even  when  not  accompanied  by  chemical  reaction, 
generally  causes  a  reduction  of  temperature,  and  thus  retards  the 
process  to  a  certain  extent;  this  is  due  to  the  increase  of  capacity 
of  bodies  for  caloric,  while  passing  from  the  solid  into  the  liquid 
state ;  or,  in  other  words,  to  the  absorption  of  heat.  This  heat 
becomes  insensible,  and  is  called  latent  heat,  but  it  is  set  free  again 
on  the  body  resuming  the  solid  form. 

In  arrangements  for  solutions  on  a  large  scale,  it  becomes  im- 
portant to  counteract  this  effect  by  contrivances  for  keeping  up  the 
temperature  of  the  liquid ;  this  is  conveniently  accomplished  by 
jets  of  steam  or  coils  of  steam  pipe. 

Solutions  are  not  confined  to  solids  in  liquids.  One  liquid  may 
dissolve  in  another,  as,  for  instance,  ether  in  water,  and  essential 
oils  in  alcohol.  "When  no  chemical  combination  takes  place,  volume 
and  temperature  i-eraain  unaltered,  while  chemical  combination  of 
the  two  liquids  is  generally  accompanied  by  a  rise  of  temperature, 
and  a  condensation  of  their  volume ;  the  mixing  of  water  with 
strong  alcohol  and  concentrated  acids  furnish  such  examples. 

Gases  are  also  caj)able  of  being  dissolved  by  liquids,  and  if  they 
are  soluble  therein  to  any  extent,  the  process  is  accompanied  by  a 
rise  of  temperature,  because  the  latent  heat  of  the  gas  becomes 
sensible  again,  on  assuming  a  denser  state  of  aggregation,  hence  the 
application  of  cold  or  freezing  mixtures  favors  the  solubility  of  the 
gases,  by  counteracting  this  sensible  heat.  An  increase  of  pi'essure, 
by  condensing  the  volume  of  a  gas,  is  also  favorable  to  its  solution 
in  liquids. 

Chloride  of  ammonium,  and  carbonate  and  nitrate  of  potassium, 
and  other  saline  substances  are  conveniently  reduced  by  the  process 
of  granulation^  which  consists  in  dissolving  the  salt  in  water  and 
evaporating  to  dryness,  constantly  stirring.  The  process  is  only 
applicable  to  a  few  articles  which  are  freely  soluble  and  not  readily 
decomposed  or  volatilized  by  heat.  The  granulated  powders  thus 
produced  are  generally  quite  different  from  powders  made  by  me- 
chanical means  ;  they  may  be  gritty  from  being  composed  of  small 
crystals,  or,  in  the  case  of  deliquescent  salts,  they  may  have  a 
globular  form  from  the  heat  being  continued  till  most  if  not  all. 
the  water  of  crystallization  has  been  expelled. 

Many  of  the  insoluble  powders  are  obtained  by  precipitation  ;  as, 
for  example,  precipitated  sulphur,  prepared  by  dropping  muriatic 
acid  into  a  solution  of  bisulphide  of  calcium  and  hyposulphite  ot 
calcium;  the  calcium  and  chlorine  present,  uniting  with  tbe  acid, 
form  chloride  of  calcium  and  water,  the  former  being  extremely 
soluble.    The  sulphur,  which  is  insoluble,  is  thus  precipitated  as  a 

fine  powder.  e     ^  '  \a 

On  tlie  same  principle,  the  precipitated  carbonate  of  calcium  is 
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prepared  by  adding  a  solution  of  carbonate  of  sodium  to  a  solution 
of  chloride  of  calcium.  As  a  result  of  the  reaction  the  insoluble 
carbonate  of  calcium  is  produced,  and  is  thrown  down  in  the  form 
of  a  powder. 

It  is  worthy  of  remark,  in  regard  to  these  powders  generally, 
that  they  are  composed  of  very  small  crystals.  Their  fineness  is 
dependent  upon  the  temperature  and  degree  of  concentration  of 
the  liquids  when  mixed.  When  the  solutions  are  hot  and  concen- 
trated, the  reaction  takes  place  suddenly,  and  the  powder  is  very 
fine ;  when  they  are  cold  and  more  dilute,  the  precipitate  is  de- 
posited gradually,  and  more  perfectly  assumes  the  crystalline  form; 
or  if  the  precipitate  is  not  entirely  insoluble,  it  is  deposited  in 
crystals  from  the  hot  solution  on  cooling. 

Tartar  emetic  is  obtained  in  a  very  fine  powder,  suitable  for  pre- 
paring the  ointment,  by  dissolving  it  in  water,  so  as  to  form  a 
strong  solution,  and  then  pouring  it  into  alcohol.  The  strong 
affinity  of  water  for  alcohol  causes  them  to  unite,  and  the  tartar 
emetic,  being  less  soluble  in  the  alcoholic  liquid,  is  thrown  down 
in  an  impalpable  powder. 

In  a  similar  manner  a  pure  powder  of  protosulphate  of  iron  may 
be  obtained,  if  its  filtered  solution,  acidulated  with  sulphuric  acid, 
is  added  to  strong  alcohol ;  the  suliDhate  of  the  peroxide  of  iron 
remains  in  solution,  while  the  protosulphate  is  precipitated  in  the 
form  of  a  crystalline,  light-greenish  powder,  which  should  be 
rapidly  dried  in  a  current  of  air,  and  is  then  less  prone  to  oxidation 
than  the  ordinary  crystallized  salt. 

Another  process  for  obtaining  some  powders  is  that  known  as 
elutriation.  Although  the  vehicle  used  is  not  a  solvent,  and 
therefore  it  is  not  to  be  properly  treated  of  under  this  head,  still, 
as  the  pi'ocess  closely  affiliates  the  manij)ulation  of  obtaining 
powders  by  solution,  it  will  be  most  conveniently  here  described. 
The  article  to  be  powdered  is  ground  in  a  mortar  with  a  large 
quantity  of  liquid,  and  this  is  poured  ofli:"  into  a  precipitating  jar; 
after  the  subsidence  of  the  finest  particles,  the  clear  liquid  is  again 
returned  to  the  coarser  portion,  which  is  ground  anew  with  the 
liquid.  The  decantation  and  collection  of  the  powder  are  continued 
till  the  process  is  completed. 

As  stated  in  the  beginning  of  this  chapter,  the  principal  efi:'ect 
of  solution  is  shown  in  overcoming  the  cohesion  of  solids,  and  this 
is  resorted  to  in  obtaining  granulated  powders  from  various  saline 
substances. 

Classification  of  Solutions. 

Until  the  revision  of  the  national  standard  in  1860,  the  aqueous 
and  a  few  of  the  alcoholic  solutions  (tinctures)  were  introduced 
throughout  the  work  under  the  heads  of  the  several  chemical  sub- 
stances which  they  contain,  an  arrangement  adhered  to  in  this 
treatise  as  most  consistent  with  its  plan. 

The  strict  alphabetical  arrangement  of  the  Pharmacopoeia^  and 
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the  intentional  avoidance  of  a  scientific  classification,  have  induced 
a  change  in  that  work  by  which  all  aqueous  officinal  solutions  are 
given  under  one  head,  named  Liquores.  These  are  classified  under 
several  subordinate  heads  in  the  sjdlabus  \vhich  follows. 

The  loaters,  including  solutions  of  essential  oils  and  of  gases  in 
water,  constitute  a  separate  class  in  the  Fha?-macopma;  those  con 
taining  solid  and  liquid  essential  oils  are  treated  of  under  that  head 
in  this  work,  but,  for  obvious  reasons,  the  others  are  introduced 
under  their  several  chemical  bases. 

Of  the  alcoholic,  oily,  and  ethereal  solutions,  the  Pharmacopoeia 
makes  the  several  classes  tinctures,  wines,  spirits,  and  liniments, 
and  others,  as  Fluid  Extracts,  concentrated  by  evaporation,  with 
which  convenient  arrangement  this  treatise  mainly  coincides; 
there-  is,  however,  no  more  familiar  and  convenient  distinction  be- 
tween preparations,  whether  in  solid  or  liquid  form,  than  that 
which  divides  those  derived  from  plants  and  parts  of  plants,  from 
substances  of  mineral  origin  ;  this  distinction,  which  is  not  so  com- 
pletely maintained  in  the  Pharmacopoeia,  owing  to  its  arrangement 
as  above  described,  is  carried  out  in  the  plan  of  this  work. 

For  full  directions  for  the  prepai'ation  and  properties  of  the  solu- 
tions in  water,  see  the  several  chemical  heads  under  which  they 
occur  in  Part  III.,  and  the  extemporaneous  prescriptions  in  Part  VI. 

General  View  op  the  Officinal  Solutions. 
Class  1st. — In  Water.    {Liquores  a.nd  Aquce.)  U.  S.  P. 

1st  Group. — Made  by  simple  solution. 


a,  of  Fixed  Bases. 


Contents,  etc. 

Dose. 

Properties,  etc. 

Liquor  Potassii  (2d  ProcessJ 
"    Calcis  .... 

5j  KHO  to  Oj 
Ca2HO-4-aq.,  saturated 

Antacid,  Antili. 
thic. 

Antacid,  Astrin- 
gent. 

b,  of  Salts. 

Contents,  etc. 

Dose. 

Properties,  etc. 

Liquor  Barii  Chloridi  .  . 
"     MorpliisB  Sulpliatis 
"     Potassii  Perraangan. 
"     Sodii  Arseniatis  . 

§j  BaCl-f  f^iij  aq 
gr.  j  to  f  aq 
KjMn^Og  gr.  04  to  aq  Oj 
Na^As'jO,  gr.  iv  to  f  §j 

T^iij  to  X 

Alterative. 
Narcotic. 
Disinfectant. 
Alterative. 

2d  Group.— Made  by  chemical  processes. 

a,  of  Fixed  Bases. 

Contents,  etc. 

Dose. 

Properties,  etc. 

Liquor  Potassae  .... 
"  Soda3  

5.8  per  cent.  KHO 
5.7      "  NaHO 

nix 

Antacid,  Anti- 
lithic. 
do 
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b,  of  Salts. 


Contents,  etc. 

Dose. 

Properties,  etc. 

Liquor  Ammonii  Acetatis 
"     Arseuici  Chloridi  . 
"         "      et  Hydrarg. 
«'          "  lodidi 
"     Calcii  Chloridi  .  . 
"     Ferri  Culoridi  . 

"        "    Citratis  .  . 
"        "    Nitratis  .  . 
"        "  Subsulphatis 

"        "  Tersulphatis 

"     Hydrargyri  Nitratis 

"     lodinii  Compositus 

"     Magnesii  Citratis  . 
"     Plumbi  Subacetatis 

"         "  Subacet.  dilut. 

"     Potassii  Arsenitis  . 
"          "     Citratis  . 
"     Sodre  Chlorinata  . 
■  Syrupus  Ferri  lodidi   .  . 

Dil.  Ac  -|-  Animon.  Carb. 
AsjOg  gr.  iv  to  fgj 

AsT,"!-  Hgl^  in  aq 
§j  to  f  §iss  aq 
pr.  38  to  f  §j 

.Iss  Fe^O.CTinfgj 

Fe^ONOg  in  aq 

An  excess  of  Fe203 

G9  grs.  Fe^Oj  in  f  |j 

Strong  sol.,  sp.  gr.  2.165 

I  gr  xxiiss-l-KI  gr.  xlv  to 

MgjCi  -\-  Syrup,  etc. 
rbO  in  excess 

f  giij  to  Oj  aq 

AsjOg  gr.  iv  to  f  §j  (col'd) 
2KHC03  +  Cr+aq 
Calx  Chlorinata  +  NaCOg 
Fel  gr.  xlviii  to  f  §j  syrup 

f§ss 

lT]_iij  to  X 

V\  V 
n^xx 
■n\  ij  to  V 

n\,x 

Tl^v 
1  bott. 

n\,x 

f  §83 

n\_  XV 

Alterative. 

do 
do 

Astringent. 

Tonic  astring't. 

Styptic,  but  not 
caustic. 

Used  to  precip. 
FejOglljO. 

To  prepare  Ung. 
Hydr.  Niirat. 

Alterative,  re- 
solvent. 

Cathartic. 

In  making  lead 
water. 

Sedative,  exter- 
nally. 

Alterative. 

Refrigerant. 
Antiseptic. 
Tonic  alterative. 

c,  of  Gases. 

Contents,  etc. 

Dose. 

Properties,  etc. 

I  Aqua  Acidi  Carbolici   .  . 
"      "    Carbonici  . 
"    Cblorinii  .... 
"   AmmonijB  Fortior  . 

Glycerite  of  Carbolic  Acid 
5  vols.  COj  in  aq 
Saturated  with  CI 
26  per  cent.  NHgSp.  gr.  .900 

f  3x  to  Oj 
ad.  lib. 

Antiseptic. 
Grateful  vehicle. 
Disinfectant. 
Caustic,  Epispas- 
tic. 

Rubefacient. 

"   Ammoniae  .... 

10  per  cent.  NHj  sp.  gr.  .96 

Class  2d. — In  Alcohol.    {Spitntus,  TincturcB,  etc.) 

Contents,  etc. 

Dose. 

Properties,  etc. 

Spiritus  Ammonise  .    .  . 
"           "  Aromaticus 

Caustic  NHg  in  Alcohol 
Carbonate  and  Aromatics 

nisx 
fgss 

As  a  solvent,  etc. 

Antacid,  stimu- 
lant. 

Tonic,  HfBmatic. 

Externally,  dis- 
cutieut. 
do 

do  stimulant. 

Tinct.  Ferri  Chloridi    .  . 
"    lodinii  .... 

'«  Comp.      .  . 
Linimentum  Saponis  Camph. 

FCjClg  in  Alcohol 
gss  I  to  f  §j  Alcohol 

gr.  XV  I  +  gr.  XXX  KI  to  f^j 
Soap,  Camph.  and  Stim.  Oils 

n^xx 
ni  XV 

Class  3d. — In  Wine. 

Contents,  etc. 

Dose. 

Properties,  etc. 

Vinum  Antimonii    .  . 

"  Ferri   

"     Ferri  el  Quin.  Gitrat. 

gr.  ij  Tart.  Aut.  et  Pot.  to  fjj 

Citrate  or  Tartrate 
Citrate,  Quiuia,  and  Iron 

Sedative,  Dia- 
phoretic. 
Tonic. 
Tonic. 
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Class  4th. — In  Ethers. 


Contents,  etc. 

Dose. 

Properties,  etc. 

Nitrnted  Cotton  in  Ether 

Externally,  a  ve- 

hicle. 

Liquor  Gutta  Percbte  . 

In  Chloroform 

A  soothing  film. 

See  also  Linimenta,  Collyria,  etc. 


Filtration  and  Straining, — The  object  of  this  process  is  to  sepa- 
rate any  undissolved  or  precipitated  substance  suspended  in  a  liquid 
from  the  liquid  itself.  When  the  liquid  is  viscid,  and  contains 
only  motes  of  an  appreciable  size,  as,  for  instance,  when  a  syrup  has 
been  prepared  from  sugar  contaminated  with  insoluble  impurities, 
a  sufficient  filter  may  be  constructed  of  flannel  or  Canton  flannel  by 
folding  over  a  square  piece  in  the  manner  indicated  in  the  figure, 
the  line  c  d  being  laid  over  the  line  c  a,  and  united  by  a  seam ;  the 


bag  thus  formed  is  pointed  at  e,  and  open  from  a  to  ft,  the  line  a  et 
being  lapped  over  to  form  the  seam.    In  using  this  strainer,  the 
long  end  projecting  toward  the  point  b,  beyond  the  dotted  line  e/, 
may  be  turned  over  the  side  of  the  vessel,  by  which  the  straiperi 
will  be  kept  in  its  place  while  the  liquid  is  poured  into  the  opening  , 
at  the  top.  .  ' 

In  small  operations  this  may  be  superseded  by  stretching  a  piece « 
of  flannel  or  other  suitable  material  over  the  top  of  a  funnel,  and  : 
pouring  the  liquid  upon  it.  With  a  viscid  material  this  will  only* 
partially  succeed,  especially  if  the  strainer  sinks  into  direct  contact  , 
with  the  sides  of  the  funnel.  In  chemical  processes  the  method  ot  ' 
stretching  a  strainer  across  a  square  wooden  frame,  and  suspending  -J 
this  overman  open  vessel,  is  resorted  to,  but  without  the  advantage  ■ 
of  pressure  which  is  obtained  by  the  use  of  the  deeper  conical  baff. : 
Bags  of  felt  may  be  obtained  of  the  hatters,  wliich  are  very  wen 
adapted  to  the  filtration  of  oils ;  their  shape  fits  them  to  being 
pended  over  the  receiving  vessel,  properly  protected  from  the  c 
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Figs.  187  and  188  represent  an  apparatus  I  have  been  using  for 
some  time  past  for  straining  syrups.  Fig.  187  is  a  tin  bucket  into 
which  a  funuel-shaped  wire  support,  Fig.  188,  is  suspended,  resting 


Fig.  187.  Fig.  188.  Fig.  189. 


Apparatus  for  straining  syrups,  etc.  Physick's  jelly  strainer. 


Fis?.  190. 


on  the  bucket  by  a  projecting  rim  at  the  top ;  a  jelly  bag  is  here 
unnecessary,  as  a  sufficiently  large  square  or  round  piece  of  flannel 
laid  upon  the  wires  will  assume  a  convenient  position  for  use. 

Fig.  189  represents  in  section  a  contrivance  for  straining  jellies,' 
attributed  to  the  late  Dr.  Physick,  and 
made  by  Isaac  S.  Williams,  of  Philadel- 
phia. A  wire  support  fits  into  a  funnel, 
which  is  soldered  into  a  vessel  designed  to 
be  kept  full  of  hot  water,  so  as  to  prevent 
the  cooling  and  thickening  of  the  jelly 
during  straining. 

Fig.  190  exhibits  a  filter  for  fixed  oils, 
also  well  adapted  to  viscid  liquids  and 
syrups.  The  upper  cylindrical  vessel  of 
tinned  iron,  A,  is  about  22  inches  high  and 
10  inches  in  diameter,  with  a  flanch  rim 
soldered  on  the  bottom,  of  rather  less  dia- 
meter and  about  an  inch  wide,  so  as  to  fit 
firmly  into  the  open  top  of  another  cylin- 
drical vessel  J3,  of  the  same  diameter,  18 
inches  high.  The  upper  vessel  is  furnished 
with  a  lid,  and  with  an  L-shaped  tube  and 
stopcock  c,  which  penetrates  the  side  close 
to  the  bottom,  and  fits  into  another  tube  d 
at  e,  which  tube  opens  into  the  lower  ves- 
sel close  to  its  base,  and  is  further  secured 
to  B  by  a  tubular  stay.  The  filtering  me- 
dium is  a  cone  of  hat  felt,  projecting  up- 
wards from  near  the  bottom  of  the  lower 
vessel.  This  is  arranged  on  a  projecting 
ledge,  penetrated  with  six  holes  with 
threads  cut  in  them,  in  which  fit  pointed 
36 
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thumb-screws  with  shoulders.  On  this  ring  fits  a  similar  one  of 
somewhat  less  diameter,  furnished  with  corresponding  lioles, 
through  which  the  thumb-screws  readily  pass  as  far  as  the  shoulders, 
and  are  thus  capable  of  binding  the  two  rings  closely  together. 
The  felt  filter,  having  been  cut  to  the  diameter  of  the  vessel,  is 
slipped  down  so  as  to  rest  evenly  upon  the  lower  ring,  the  upper  is 
then  placed  over  it  so  as  to  avoid  overlapping  of  the  felt,  and  then 
the  thumb-screws,  being  pressed  through  the  felt,  are  securely 
screwed  into  the  lower  ring,  which  binds  the  rings  so  closely  as  to 
make  a  tight  joint ;  the  lower  vessel  is  also  supplied  with  a  stop- 
cock at /to  draw  off  the  filtered  oil.  The  stopcock  c  being  closed, 
the  upper  vessel  is  fitted  in  its  place,  and  the  tube  joint  e  rendered 
tight  by  wrapping  with  isinglass  plaster;  when  this  is  drj'  the 
upper  vessel  is  filled  with  the  oil  aiid  the  stopcock  c  opened.  The 
apparatus  should  be  placed  near  a  source  of  heat,  so  that  it  may 
reach  120°  F.,  and  as  the  filtered  oil  accumulates  above  the  felt,  it 
should  be  drawn  oft'  so  as  not  to  retard  the  process.  The  advantage 
is  gained  in  this  apparatus  of  the  impurities  settling  away  from  the 
filter  rather  than  accumulating  upon  it.  It  is  the 
Pig.  191.        invention  of  William  R.  "Warner,  of  Philadelphia. 

One  of  this  size  is  capable  of  filtering  a  barrel  of 
oil  in  a  day. 

All  the  advantages  of  this  apparatus  may  be 
obtained  and  the  upper  vessel  done  away  with,  by 
attaching  a  pipe  to  a  barrel  or  any  other  vessel  in 
which  the  oil  is  kept,  it  having  been  raised  to  a 
shelf  or  some  place  high  enough  to  give  a  pressure 
adequate  to  force  the  oil  through. 

A  most  useful  strainer  where  large  quantities  of 
syrup  are  to  be  strained  is  made  of  cotton  flannel 
by  sewing  it  into  the  shape  of  a  long  bag,  termi- 
nating in  a  point,  to  the  inner  surface  of  which  at 
the  point  a  strong  tape  loop  is  sewed.  When  used 
the  larger  end  is  bound  securely  to  a  wide-mouthed 
tin  funnel,  and  this  rests  upon  the  top  of  a  tall 
cylinder  of  tin,  or  is  supported  in  a  barrel  near  the 
top,  the  loop  is  drawn  up  to  the  top  of  the  funnel  and  a  bar  of 
wood  is  slipped  through  it,  the  ends  resting  upon  the  sides  of  the 
funnel.  In  this  way  a  very  large  extent  of  filtering  surface  is  ob- 
tained, which  being  kept  from  the  cooling  efl'ects  of  the  atmos- 
phere and  from  currents  of  air,  no  loss  is  sustained  by  evaporation. 
The  accompanying  figure  shows  a  section  of  this  apparatus. 

This  process  is  called  straining,  though  a  kind  of  filtration.  In 
pharmacy,  infusions,  decoctions,  syrups,  fixed  oils,  and  melted 
ointments  are  subjected  to  it  in  order  to  separate  foreign  ingre- 
dients. They  pass  through  the  strainer  with  much  greater  facility 
when  quite  hot,  though ^in  the  case  of  the  fixed  oils  and  syrups, 
clearer  products  are  obtained  by  conducting  the  operation  in  tlie 
cold  and  by  using  several  thicknesses  of  flannel,  or  by  employing 
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Canton  flannel  with  the  nap  on  the  inside..  Coarse  linen  is  some- 
times better  than  flannel,  especially  when  considerable  pressure  is 
to  be  employed,  as  in  extracting  the  juice  from  the  pulp  in  making 
fruit  syrups. 

Straining  differs  from  clarification  in  its  mechanical  action.  The 
latter  term  is  applied  where  the  impurities  to  be  separated  are  de- 
posited on  account  of  their  greater  specific  gravity,  or  by  being 
rendered  heavier  by  the  application  of  heat,  or  where,  by  the  ad- 
dition of  a  foreign  substance,  they  are  aggregated  together  and 
separated  as  a  coagulum. 

When  the  precipitate  is  heavy,  or  the  coagulum  obtained  is  suffi- 
ciently compact  to  be  readily  removed  from  the  surface,  the  liquid 
may  be  poured  oft'  clear,  frequently  to  almost  the  last  drop,  by  the 
aid  of  a  precipitation  jar.  The  same  object  may  be  attained 
by  the  use  of  a  well  chosen  wide-mouth  packing  bottle,  with  a 
round  shoulder,  into  the  concavity  of  which  the  precipitate  sub- 
sides, while  the  liquid  is  quietly  poured  oft".    In  separating  a  clear 


Fig.  192.  Fig.  193. 


supernatant  liquid  from  a  deposited  precipitate,  or  for  drawing  off 
liquids  from  vessels  ill  adapted  to  decantatiou,  a  siphon  (Figs.  192 
and  193)  may  be  advantageously  employed. 

The  mode  of  using  this  instrument  is  to  insert  the  shorter  leg 
in  the  liquid,  to  apply  the  finger  to  the  open  end  of  the  longer  leg, 
and  then  draw  the  whole  tube  full  of  the  liquid  by  sucking  at  the 
niouth-piece ;  when  this  is  done,  the  finger  is  withdrawn,  and 
the  liquid  will  commence  to  flow,  and  continue  till  it  reaches 
the  same  level  in  the  receiving  vessel  that  it  has  in  the  othei*. 
This  current  is  caused  by  the  unequal  weight  of  the  columns 
of  liquid  in  the  two  limbs  of  the  siphon.  An  instrument  of  this 
kind  may  be  replaced  by  an  ordinaiy  bent  tube,  one  end  of  which 
enters  a  common  long-necked  farina  cologne  bottle,  at  its  largest 
diameter,  the  bottom  having  been  evenly  cracked  oft".  The  connec- 
tion is  made  tight  by  a  cork  perforated  to  receive  the  siphon  tube, 
and  a  shorter  one  to  be  used  for  sucking  the  air;  in  filling  it,  the 
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mouth  of  the  bottle  will  then  be  the  orifice  through  which  the 
liquid  will  flow  out  when  in  action,  and  must  of  course  be  lower 
than  the  other  leg,  immersed  in  the  liquid. 

The  plain  siphon  (Fig.  193)  is  constructed  by  simply  bending  an 
ordinary  piece  of  glass  tube  of  the  requisite  size  over  a  s])irrt  or 
gas  lamp.  The  inconvenience  in  its  use  arises  from  the  difficulty 
of  filling  it  with  the  liquid  beforehand.  It  might  be  filled  with 
water,  but  that  would  dilute  the  preparation.  If  a  small  quantity 
has  been  alreiidy  drawn  oflF,  the  siphon  may  be  filled  by  inverting 
it,  and  pouring  into  its  long  end  from  a  graduated  measure,  then 
applying  the  end  of  the  finger  to  prevent  its  running  out,  and  in- 
serting the  short  limb  in  the  liquid  to  be  drawn  off. 

These  instruments  are  made  of  glass  or  metal,  or  an  ordinary 
flexible  tube  of  elastic  gum  will  serve  a  good  purpose,  with  the 
advantage  which  its  flexibility  secures  of  conducting  the  liquid 
into  any  receiver,  provided  it  is  lower  than  the  containing  vessel. 

Some  further  uses  of  siphons  will  be  found  in  the  Preliminary 
Chapter  on  Inorganic  Chemicals.    Part  III. 

For  ordinary  aqueous,  alcoholic,  and  ethereal  liquids,  the  process 
of  filtration,  employing  the  term  in  its  more  limited  sense,  is  used, 
the  filtering  medium  being  paper.  The  best  filtering  paper  is  made 
from  cotton  or  linen  rags,  and  is  porous  and  free  from  any  kind  of 
glazing ;  the  kind  taken  from  woollen  materials  seems  better 
adapted  to  viscid  liquids,  being  thicker  and  more  porous,  but  sel- 
dom free  from  coloring  matter.  It  is,  also,  more  soluble  in  alka- 
line solutions,  and  unfit  for  filtering  such.  G-ood  filtering  paper  for 
delicate  analytical  processes  should  contain  no  soluble  matter, 
and  should  not  give  more  than  ^l-^  to  of  its  weight  of  ashes; 
soluble  matter,  if  present,  may  be  removed  hy  washiiig  it,  first 
with  very  dilute  hydrochloric  acid,  and  secondly  with  distilled 
water. 


Fig.  194.  Fig.  195. 
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The  construction  of  paper  filters  is  an  extremely  simple  thing 
M-hen  once  learned,  and  is  easily  taught  the  student  by  a  practical 
demonstration ;  it  is,  nevertheless,  a  diflicult  thing  to  describe 
cloarly  without  giving  to  it  more  space  than  may  appear  at  first  sight 
due  to  so  small  a  matter. 

There  are  two  kinds  of  paper  Alters,  the  plain  and  plaited ;  the 
latter  of  which  is  to  be  preferred,  the  chief  advantage  of  the  -plain. 
filter  being  where  we  desire  to  collect  the  solid  ingredient  present 
in  the  liquid,  and  to  remove  it  afterwards  from  the  paper ;  owing 
to  its  being  so  readily  folded,  it  is  in  very  common  use. 

The  method  of  folding  the  plain  filter  is  similar  to  the  first  steps 
to  be  taken  in  folding  the  plaited  filter.  In  the  following  descrip- 
tion I  have  endeavored  to  convey  an  idea  of  this  process, 

A  square  piece  of  filtering  paper,  abed  (Fig.  194),  is  folded  over 
in  the  middle,  so  as  to  form  a  crease  at  the  line  ef;  the  edge  c  d 
being  laid  directly  over  a  b.  The  parallelogram,  a  b  e  /,  represents 
the  paper  thus  folded;  the  line  b /being  now  laid  upon  the  line  ae, 
a  crease  is  formed  as  represented  by  the  line  g  h  (Fig.  195);  the 
folded  paper,  if  opened,  makes  a  cone,  having 
the  point  h  at  its  base,  and  by  cutting  oft'  the  Tig.  196. 

projecting  angle  a,  by  a  curved  line  from  e  to 
fif,  a  plain  filter  will  be  the  result,  as  shown  in 
Fig.  196. 

The  -plaited  filter  is  made  as  follows:  Take 
the  paper  before  being  cut,  as  above,  and 
having  opened  it  again  so  as  to  expose  tlie 
parallelogram,  the  line  e  h  (Fig.  197)  is  laid 
upon  the  line  c  k,  forming  a  crease  at  a  h. 
This  being  opened  again,  the  line  e  h  is  laid 
upon  the  line  a  h,  producing  an  additional 
crease  at  g  h  (Fig.  198).  The  crease  J  h  (Fig.  199)  is  next  to  be 
formed  by  folding  a  h  upon  the  middle  dotted  line  (Fig.  199),  as 
shown  in  Fig.  200. 

Fig.  197.  Fig.  198. 
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One-half  of  the  parallelogram  having  thus  been  creased,  we  pro- 
ceed to  form  on  the  other  the  corresponding  creases  m  A,  b  A,  and 
k  h  (Fig.  201),  all  of  which  are  in  one  direction,  forming  receding 
angles.  The  next  thing  to  be  done  is  to  divide  the  eight  sections 
thus  formed  by  a  crease  through  each  in  tlie  opposite  direction.  To 
do  this,  the  edge  //i  is  laid  on  crease  b  A,  and  then  turned  back,  as 
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shown  in  Fig.  202,  producing  the  crease  n  h.  In  the  same  way  an 
intermediate  crease  is  formed  in  each  of  the  spaces.    This  is  better 


Pig.  199. 
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accomplished  by  turning  the  paper  over,  so  that  each  of  the  receding 
angles  shall  project  upward,  and  in  this  way  be  more  readily  brought 


Fig.  201. 
I        .9  k 


in-  i 
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Fig.  202. 


together,  as  shown  in  Fig.  203,  producing  a  receding  angle  in  form- 
in  sr  the  intermediate  creases. 


Fig.  203. 


The  paper  will  now  have  the  appearance  of  a  fan,  represented  by 
Fig.  204,  folding  it  up  in  each  of  its  creases  like  a  shut  fan  (Fig. 
205).    The  projecting  points,  a  and     should  be  clipped  off  with  a 
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Fio;.  204. 


Fis.  205. 


pair  of  scissors  at  the  dotted  line,  so  that  when 
introduced  into  the  funnel  the  filter  should 
not  project  above  its  upper  edge,  otherwise 
the  pi'ojecting  paper  will  absorb  the  liquid 
by  capillary  attraction,  and  induce  a  constant  evaporation,  if  the 
liquid  be  volatile,  or  prevent  the  complete  washing  out  of  soluble 
substances.  Upon  opening  the  originally  doubled  halves  made  by 
the  first  fold  at  e  /  (Fig.  194),  it 
will  be  found  to  present  the  ap- 
pearance indicated  in  Fig.  206. 

In  the  filter,  as  thus  construct- 
ed, the  creases  occur  altei-nately, 
except  near  the  line  e/,  where  the 
two  creases  occurring  next  each 
other  are  in  the  same  direction. 
Sometimes,  to  obviate  this,  the 
space  intervening  between  these  is 
folded  backwards,  as  shown  in 
the  figure,  so  as  to  make  a  narrow 
crease  in  the  opposite  direction. 

The    plaited    filter,  as  thus 
formed,  is  exceedingly  useful  for 
general  purposes,  exposing  the  en- 
tire surface  of  the  paper  to  the  action  of  the  liquid,  and  favoring 
its  unobstructed  passage  into  the  neck  of  the  funnel. 

A  funnel,  such  as  described  and  figured  in  the  Preliminary 
Chapter,  is  employed  for  supporting  a  fiUer  of  either  kind,  and  is, 
fis  there  stated,  better  adapted  to  ordinary  use  when  grooved  on  its 
inner  surface,  so  as  to  allow  the  free  downward  passage  of  the 
liquid,  after  it  has  permeated  the  paper,  and  a  groove  on  the  out- 
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side  of  the  tube,  so  that,  when  inserted  tightly  into  the  neck  of  a 
bottle,  the  air  within  iTiay  find  ready  egress. 

If  the  tube  of  the  funnel  is  smooth  and  uiigrooved,  a  small  pluo-- 
get  of  folded  paper,  a  piece  of  thick  twine,  or  a  small  wedge-sliaped 
splinter  of  wood,  should  be  insei'ted  in  the  neck  of  the  bottle,  along 
with  the  tube  of  the  funnel;  this  will  obviate  one  of  the  most  com- 
mon annoyances  connected  with  filtration. 

In  filtering  into  an  open  vessel,  it  is  well  to  place  the  lower  ex- 
tremity of  the  funnel  in  contact  with  the  side  of  the  vessel,  thus 
preventing  any  inconvenience  from  the  liquid  splashing  on  the 
sides  or  over  the  top,  and  by  creating  a  downward  stream,  pro- 
moting the  free  and  rapid  passage,  of  the  filtrate. 

The  paper  of  whicli  the  filter  is  formed,  especially  if  very  porous, 
is  liable  to  be  weakened  by  being  plaited  as  above  described ;  it  is 
therefore  advised  not  to  make  the  creases  firmly  down  .to  the  very 
point,  but  rather  to  leave  the  terminus  of  an  undefined  shape ;  and 
when  there  is  danger  of  breakage,  either  from  the  great  weight  of 
the  liquid  or  from  the  weakness  of  the  paper  at  its  point,  a  very 
small  plain  filter  may  be  advantageously  placed  under  the  point  at 
the  lowest  extremity  of  the  funnel;  this  is  called  a  cap,  and  acts  as 
a  support  to  the  weakest  and  most  exposed  part  of  the  filter. 


Fig.  207.  Fig.  208. 


Section  of  a  well  formed  funnel.  Filter  support; 


The  proper  shape  of  a  funnel  for  filtration  is  shown  in  section  at 
Fig.  207.  The  lines  a  b  and  c  b  are  straight,  and  abc  and  acb  are 
angles  of  60°,  making  an  equilateral  triangle,  into  which  the  filter 
just  described  Avill  tit  perfectly.  ^ 

In  consequence  of  the  unequal  degree  of  firmness  of  the  difl:erent 
creases,  some  of  these  are  liable  to  float  up  from  the  sides  of  the 
funnel,  to  obviate  which  a  filter  weight  has  been  invented,  which 
consists  of  a  wire  frame  of  the  shajie  of  the  funnel,  and  with  a  wire 
for  each  crease;  this  is  laid  upon  the  filter,  and  keeps  it  perfectly 

in  its  place.  r  t    •  i 

Fig.  208  is  a  filter  support  adapted  to  the  rapid  passage  ot  liquids 
in  fiftration ;  it,  however,  requires  to  be  used  in  connection  with  an 
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open  or  wide-month  receiving  vessel  or  a  funnel,  otherwise  the 
liquid  might  not  be  perfectly  collected  as  it  passes  downwards. 

The  filtration  of  small  quantities  of  liquid,  as  in  chemical  experi- 
ments, may  be  performed  without  a  funnel  or  filter  support  by  in- 
serting a  plain  filter  directly  into  the  open  top  of  a  beaker  glass  or 
other  open  vessel,  or  into  a  ring  of  glass  or  earthenware  laid  on  top 
of  an  open  vessel ;  a  filter  of  this  kind,  that  will  hold  one  fluid- 
ounce,  will  filter  many  ounces  of  certain  liquids  in  an  hour. 

When  paper  filters  are  of  large  dimensions,  or  used  for  fluids 
which  soften  the  texture  of  the  paper,  or  for  collecting  heavy  pow- 
ders or  metallic  precipitates,  they  may  be  supported  on  linen  or 
cotton  filters  of  similar  shape.  This  is  best  done  by  folding  the 
cloth  with  the  paper,  and  in  the  same  way  as  would  be  done  with 
doubled  paper,  observing'-  to  place  them  in  the  funnel  so  as  to  be  in 
perfect  contact  toward  the  bottom. 

An  ingenious  filter,  invented  by  E.  Waters,  Troy,  ]^ew  York, 
consists  of  a  circular  sheet  of  paper  of  double  thickness,  composed 
of  loose  cotton  and  woollen  fibre,  and  contains  a  piece  of  lace  about 
four  inches  square  covering  the  point  of  the  filter ;  this  is  intro- 
duced between  the  sheets  when  they  are  "couched,"  so  that  the 
pulp  unites  through  the  meshes  of  the  lace,  and  thus  eft'ectually 
overcomes  the  difliculty  of  breaking.  An  additional  process  dis- 
covered by  the  inventor  obviates  the  liability  to  break  at  the  point 
by  being  folded,  a  difficulty  which  is  increased  in  proportion  to  the 
thickness  of  the  paper. 

Oils  are  filtered  on  a  small  scale  in  the  way  already  described  for 
other  liquids,  but  in  large  quantities  may  be  passed  through  felt 
hat  bodies,  which  are  to  be  had  in  the  large  cities  generally,  or 
through  bags  of  Canton  flannel,  which  are  usually 
made  about  twelve  or  fifteen  inches  in  diameter, 
and  from  four  to  eight  feet  long.  These  may  be 
inclosed,  in  bottomless  casings  or  bags  of  coarse 
canvas,  about  five  to  eight  inches  in  diameter,  for 
the  purpose  of  condensing  a  great  extent  of  filter- 
ing surface  into  the  smallest  possible  space.  ,  Se- 
veral of  these  bags  secured  on  the  inside  to  the 
bottom  of  a  tinned  cistern  are  inclosed  in  a  closet 
with  suitable  arrangements  for  maintaining  a 
slightly  elevated  temperature,  though  this  is  not 
always  desirable,  and  the  oil  is  introduced  from 
above,  and  collected  as  it  passes  from  the  filter. 
For  further  particulars  on  the  filtration  of  oils, 
etc.,  see  Goolej/s  Cyclopcedia  of  Practical  Receipts^ 
London,  1856. 

In  filtering  very  volatile  liquids,  particularly  in 
hot  weather,  some  contrivance  must  be  resorted 
to  to  prevent  evaporation  from  tlic  wide  surface 
exposed,  while,  at  the  same  time,  the  escape 
of  air  from  the  receiving  vessel  must  be  provided 
for.    The  drawing  here  given  (Fig.  209),  from 


Fig.  209. 


Filter  for  vohitile 
liquids. 
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Molir  &  Redwood,  represents  an  arrangement  of  the  kind.  The 
glass  funnel  is  fitted  by  a  cork  into  tlie  receiving  vessel;  its  top 
is  ground  to  a  smooth  surface,  on  which  is  laid  a  plate  of  glass 
(?;  a  little  simple  cerate  will  furnish  a  good  luting;  h  is  a  very 
small  glass  tube  laid  down  the  inside  of  the  funnel  between  it 
and  the  filter,  and  so  twisted  at  its  lower  end  as  to  be  supported 
in  its  place ;  this  forms  a  connection  between  the  air  below  and 
that  above  the  liquid,  without  allowing  any  evaporation.  A  very 
generally  useful  apparatus  for  this  purpose,  and  for  percolatiou 

Fig.  210. 


Pig.  211. 


Filtering  and  percolating  apparatus. 

also,  is  the  filtering  and  percolating  apparatus  of  Mr.  E.  H.  Hanee, 
shown  in  Fig.  210  ;  it  consists  of  a  cylindrical  vessel  of  glass,  stone- 
ware, or  tin,  having  a  lid  which  can  be  rendered  air-tight,  and  has 
a  flange  near  the  top  upon  which  the  funnel  or  pei'colator  can  rest ; 
a  faucet  at  the  side  near  the  bottom  enables  the  operator  to  draw  off 
the  liquid  when  desirable. 

The  use  of  a  guiding  rod  in  pouring  liquid  upon  a  filter  is  found 
a  great  convenience ;  a  glass  rod  is  well  suited  to  this  purj)0se. 

The  lower  extremity  is  directed 
against  the  side  of  the  filter  near 
the  apex,  while  the  middle  portion 
is  placed  against  the  mouth  of  the 
vessel,  as  shown  in  the  drawing; 
by  this  means  the  stream  is  made 
to  fall  steadily,  and  not  with  too 
great  force,  and  against  the  strong- 
est part  of  the  filter;  the  liquid 
being  poured  is  also  prevented 
from  running  back  upon  the  con- 
taining vessel,  and  thus  wasting,  a 
very  annoying  circumstance,  which 
is  especially  liable  to  occur  wheu 
the  vessel,  whether  a  flask,  a  vial, 
Pouring  with  a  guiding  rod.  evaporatiug  dish,  is  fumished 

with  no  lip,  or  a  very  poor  one,  for  pouring. 

A  useful  precaution  in  pouring  liquids  fi-om  bottles  may  be  men- 
tioned in  this  connection.    It  nearly  always  happens  that  the  last 
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drop  or  two  of  the  liquid  beins^  poured  remains  on  the  lip  of  the 
bottle,  and  is  liable,  if  the  lip  is  ill  formed,  to  run  down  the  out- 
side ;  this  may  be  obviated  by  touchins^  the  stopper  to  the  edge 
where  the  liquid  is  collected,  thus  transferring  this  drop  to  the  end. 
of  the  stopper  previous  to  inserting  it  in  the  neck  of  the  bottle. 

Much  of  the  filtration  in  pharmacy  has  for  its  object  the  separa- 
tion of  the  insoluble  ligneous  portions  of  vegetable  medicines,  after 
they  have  been  sufficiently  macerated.  A  practical  difficulty  in 
this  case  is  deserving  of  mention  here.  If  a  measured  portion,  say 
one  pint  of  liquid,  has  been  macerated  with  two,  four,  or  six  ounces 
'  of  a  vegetable  substance  for  the  purpose  of  making  a  tincture  or 
infusion,  and,  after  the  proper  lapse  of  time,  the  whole  is  thrown 
upon  a  filter,  the  clear  liquid  that  will  pass  will  measure  as  much 
less  than  a  pint  as  the  vegetable  substance  holds  by  its  capillary 
attraction.  In  order  to  obtain  the  whole  quantity  desired,  some 
have  diluted  the  filtered  liquid  till  it  reached  precisely  the  required 
measure;  but  by  the  discovery  of  the  principle  of  displacement  (see 
Chapter  VI.),  it  is  found  that  an  additional  portion  of  liquid,  if 
presented  to  the  saturated  powder,  under  favorable  circumstances, 
will  displace  the  portion  of  the  original  menstruum  remaining  in 
its  pores.  To  secure  this  is  more  important  from  the  fact  that  it  is 
usually  most  highly  impregnated  with  the  active  iDrinciples  of  the 
plant ;  and,  therefore,  in  transferring  the  macerated  preparation  to 
a  filter,  the  swollen  mass  of  powder  should  be  carefully  compacted 
into  the  filter,  and  after  the  liquid  has  drained  off,  a  fresh  portion 
of  similar  liquid  should  be  added  till  the  preparation  measures  the 
quantity  originally  intended. 


CHAPTEE  IV. 

THE  MEDICATED  WATERS. 

AQUiE,  U.  S.  P.    (AQUiE  Medicate,  U.  S.  P.  1850.) 

These  are  generally  solutions  in  water  of  the  essential  oils,  made 
by  triturating  the  latter  with  a  third  substance  (carbonate  of  mag- 
nesium, usually),  which,  either  by  dividing  them  mechanically,  and 
thus  presenting  them  to  the  water  under  favorable  circumstances, 
'  or  by  a  chemical  union  with  them,  renders  them  soluble  to  a  limited 
•  extent,  and  imparts  their  sensible  properties  to  the  medicated 
waters  thus  formed. 

A  better  result  is  often  obtained  by  mixing  the  fresh  herb  with 
'  a  quantity  of  water  in  an  apparatus  for  distillation,  and  allowing 
'  them  to  remain  in  contact  until  the  water  has,  to  a  certain  extent, 
'  dissolved  out  the  essential  oil,  extractive  matter,  coloring  principle, 
•■  etc.,  and  then,  by  the  application  of  heat,  volatilizing  the  water 
1  and  the  essential  oil,  and  collecting  them  in  a  refrigerated  receiver. 
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If  the  oil  is  in  excess,  it  will  be  found,  on  standing,  to  collect  on 
the  surface  of  the  liquid  in  the  receiver,  but  a  certain  amount  is 
retained  in  solution  by  the  water,  imparting  to  it  tlie  frao-rance 
peculiar  to  the  herb  employed.  There  are  undoubtedly  other  vola- 
tile principles  present  in  odorous  plants  besides  the  essential  oils, 
for  without  exception  medicated  waters  prepared  directly  from  the 
plant  by  distillation,  possess  milder  and  more  pleasant  properties 
than  when  prepared  from  the  corresponding  essential  oils. 

"When  distilled  in  tin  condensers,  these  preparations  are  con- 
taminated with  small  portions  of  the  metal,  which  they  deposit  by 
age.  {See  chapters  on  Distillation  and  on  Essential  or  Volatile 
Oils.) 

In  the  preparation  of  extemporaneous  solutions  or  mixtures,  the 
medicated  waters  are  very  convenient;  but  where  the  one  required 
is  not  at  hand,  it  may  generally  be  substituted  by  dropping  the 
essential  oil  on  a  small  piece  of  sugar,  or,  if  in  a  mixture  contain- 
ing gum,  upon  the  powdered  gum,  and  triturating  with  a  sufficient 
quantity  of  water.  The  proportion  of  the  oil  used,  as  shown  iu 
the  table,  is  in  all  cases,  excepting  that  of  the  bitter  almond  water 
and  creasote  water,  one  minim  (frequently  replaced  by  two  drops) 
of  the  oil  to  one  fluidounce  of  the  liquid. 


(TJnofficinal  ia  Italics.) 

First  Class. — Prepared  by  trituration  with  Carbonate  of  3Iagnesi\m 
[except  Aq.  Creasoti),  which  is  aftericards  separated  by  filtration. 


Officinal  name. 

Proportion. 

Uses  and  doses. 

Aqua  acidi  carbolici 
"  camphoras 
"    amygdaloe  amaroB 
"  anisi 
"  cinnamomi 
"  foeniculi 
"    menthse  piperitaj 
"         "  yiridis 
"  creasoti 

"  chlorinii 

glycerite  of  carb.  acid  in  Oj 
gij  to  Oij  =  2.13  grains  to  f^i 
xvj  oil  to  Oij  =  1  drop  to  f  _^j 
XV  oil  to  Oj  =  12  drops  to  f  3 j 
do.        -  -  do. 
do.        =  do. 
do.        =  do. 
do.        =  do. 
f  5j  to  Oj  =  6  drops  to  f 

f  §j  should  oxidize  gr.  x  FeSO^THjO 

Antiseptic. 

Variously  used,  f  §ss. 
Nervous  sedative,  i'5ss. 
Aromatic  adjuvant,  f  ^j 

do.  do. 

do.  do. 

do.  do. 

do.  do. 
Antiseptic,  f  gij,  and  as  a. 
lotion. 

Second  Class. — Pre'pared  by  distilla.tion  from  the  drug  which  has  been 

macerated  in  water. 

Officinal  name. 

Proportion. 

Uses  and  doses. 

Aqua  rossB 
"  sambuci 
"    aurantii  florum 
"  lauro-ccrasi 
"  cinnamomi 
"  fceniculi 
«'    menthtB  pipcritse 
"         "  viridis 

§xij  to  Oiv,  distil.  Oij 

Ibiss  to  Oiiss,  distil.  Oss 

5xij  to  Oiv,  distil.  Oij 

ibj  to  Oiiss,  distil.  Oj 

5xviij  to  Cong,  ij,  distil.  Cong,  j 

do.  do. 

do.  do. 

do.  do. 

Vehicle  in  collyria. 

do.  do. 
Sedative  adjuvant,  f^ss.^ 
Nerv.  sedative,  i'^ss  to  f^j- 
Adjuvant,  sweet  taste,  f^j- 
do.      little  used,  do. 
Elegant  carminative,  do. 
j      do.           do.  do. 
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Working  Formulas  from  the  U.  S.  Pharmacopceia. 

Aqua  Acidi  Carbolici,  U.  S,  P.    (Carbolic  Acid  Water.) 

Take  of  Carbolic  acid,  ten  fluidrachms. 

Distilled  water,  a  sufficient  quantity. 

Mix  the  glycerite  of  carbolic  acid  with  a  sufficient  quantity  of 
distilled  water  to  make  the  mixture  measure  a  pint. 

Aqua  Amygdalce  Amarce,  U.  S.  P.    (Bitter  Almond  Water.) 

Take  of  Oil  of  bitter  almond,  sixteen  minims. 

Carbonate  of  magnesium,  sixty  grains. 
Distilled  water,  two  pints. 

Rub  the  oil,  first  with  the  carbonate  of  magnesium,  then  with 
the  water,  gradually  added,  and  filter  through  paper. 

Aqua  Anisi,  U.  S.  P.    (Anise  Water.) 

Take  of  Oil  of  anise,  half  a  fluidrachm. 

Carbonate  of  magnesium,  sixty  grains. 
Distilled  water,  two  pints. 

Rub  the  oil  first  with  the  carbonate  of  magnesium,  and  then 
with  the  water,  gradually  added,  and  filter  through  paper. 

Aqua  Cinnamomi,  U.  S.  P.    (Cinnamon  Water.) 

Take  of  Oil  of  cinnamon,  half  a  fluidrachm. 

Carbonate  of  magnesium,  sixty  grains. 
Distilled  water,  two  pints. 

Rub  the  oil,  first  with  the  carbonate  of  magnesium,  then  with  the 
'  water,  gradually  added,  and  filter  through  paper. 

Aqua  Foeniculi,  U.  S.  P.    (Fennel  Water.) 

Take  of  Oil  of  fennel,  half  a  fluidrachm. 

Carbonate  of  magnesium,  sixty  grains. 
Distilled  water,  two  pints. 

Rub  the  oil,  first  with  the  carbonate  of  magnesium,  then  with  the 
'  water,  gradually  added,  and  filter  through  paper. 

Aqua  Menthoe  Piperitce,  TJ.  8.  P.    (Peppermint  Water.) 

Take  of  Oil  of  peppermint,  half  a  fluidrachm. 

Carbonate  of  magnesium,  sixty  grains. 
Distilled  water,  two  pints. 

Rub  the  oil,  first  with  the  carbonate  of  magnesium,  then  with  the 
'  water,  gradually  added,  and  filter  through  paper. 

Aqua  Mnnthce  Viridis,  U.  S.  P.    (Spearmint  Water.) 

Take  of  Oil  of  spearmint,  half  a  fluidrachm. 

Car1)onatc  of  magnesium,  sixty  grains. 
Distilled  water,  two  pints. 

Rub  the  oil,  first  with  the  carbonate  of  magnesium, then  with  the 
'Water,  gradually  added,  and  filter  through  paper. 
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Aqua  Camphorce,  U.  S.  P.    (Camphor  Water.) 

Take  of  Camphor,  one  hundred  and  twenty  grains. 
Alcohol,  forty  minims. 
Carbonate  of  magnesium,  half  a  troyounce. 
Distilled  water,  two  pints. 

Eub  the  camphor,  first  with  the  alcohol,  then  with  the  carbonate 
of  magnesium,  and  lastly  with  the  water,  gradually  added ;  then 
filter  through  paper. 

Ill  making  camphor  water,  the  chief  point  to  he  observed  is  to 
secure  the  complete  division  of  the  camphor ;  this  is  accomplished 
by  ti'iturating  it  with  alcohol,  which  brings  it  into  a  pasty  mass;> 
this  mass  must  now  be  brought  completely  between  the  triturating 
surfaces  of  the  pestle  and  mortar,  for  if  any  poi-tion  escapes  it  will 
be  lumpy  and  granular,  and  not  in  a  favorable  condition  for  solu- 
tion. The  carbonate  of  magnesium  may  be  triturated  with  the 
moist  camphor  before  it  has  passed  into  the  condition  of  a  powder, 
and  after  thorough  incorporation  the  whole  may  be  passed  through 
a  fine  sieve ;  the  water  is  then  gradually  added.  The  undissolved 
carbonate  and  camphor  should  be  thrown  on  the  filter  with  the 
first  portion  of  the  liquid,  so  that  it  may  be  percolated  by  the 
liquid  during  its  filtration. 

A  simple  test  for  the  waters  prepared  with  carbonate  of  mag- 
nesium is  a  small  portion  of  calomel  triturated  with  the  water  in 
question.  If  made  with  carbonate  of  magnesium,  a  portion  of  the 
calomel  is  reduced  to  black  oxide,  showing  with  the  calomel  a 
brownish  color;  no  such  change  takes  place  with  distilled  waters. 

Aqiia  Acidi  Carhonici.    (See  page  149,  Carbonic  Acid.) 

Aqua  Chlorinii.    (See  page  133,  under  head  of  Preparations  of 

Chlorine.) 

Aqua  Creasoti,  U.  S.  P.    (Creasote  Water.) 

Take  of  Creasote,  a  fluidrachm. 
Distilled  water,  a  pint. 

Mix  them,  and  agitate  the  mixture  until  the  creasote  is  dissolved. 

Creasote  water  is  a  new  ofiicinal  in  the  U.  S.  Pharmacopoeia  of 
1860;  the  comparative  solubility  of  the  oil  in  water  obviates  the 
necessity  for  trituration  as  in  the  other  instances.  Creasote  is 
adapted  to  both  internal  and  external  use  in  a  great  variety  of 
cases  detailed  in  works  on  therapeutics  and  the  practice.  This 
preparation  is  stronger  than  the  creasote  water  heretofore  in  gene- 
ral use,  and  thoug^h  adapted  to  many  external  applications,  it 
should  be  somewhat  diluted  for  use  internally,  as  in  excessive 
nausea,  for  which  it  is  in  much  esteem. 

BEMARKS  ON  SECOND  CLASS, 
(^ee  Chapter  on  Distillatiou.) 

Rose-water  is  very  much  employed  in  prescription  for  the  prepa- 
ration of  solutions  of  nitrate  of  silver,  as  a  substitute  for  distilled 
water.  It  should  be  remembered,  however,  that  it  is  not  as  de- 
sirable a  solvent  for  the  silver  salt  as  pure  distilled  water,  ims 
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practice  may  have  arisen  from  the  comparative  scarcity  of  distilled 
water  in  former  times,  while  distilled  rose-water  was  easily  ob- 
tained. It  is  liable  to  undergo  a  change,  depositing  a  sediment, 
and  becoming  quite  sour  if  long  kept,  especially  in  warm  weather. 
On  this  account,  and  in  consequence  of  the  greater  facility  and 
cheapness  of  the  process,  some  pharmacists  make  rose-water  in  the 
same  way  as  the  other  medicated  waters,  by  triturating  the  oil  or 
attar  of  rose  with  magnesia,  and  then  witli  water,  and  afterwards 
filtering.  The  proportions  usually  employed  are  four  drops  of  the 
oil  to  a  pint  of  water;  when  made  in  this  way,  however,  it  is  not 
so  well  adapted  to  the  uses  above  mentioned,  though  suitable  for 
flavoring  pastry. 

The  Pharmacopoeia  directs  that  48  troyounces  recent  pale  rose 
and  16  pints  of  water  be  mixed,  and  8  pints  be  distilled  off. 

It  is  important  in  making  it  by  this  process  to  guard  against 
confounding  the  genuine  attar  of  rose  with  oil  of  rose  geranium, 
and  other  substitutes. 

The  most  conspicuous  instance  of  the  superiority  of  distilled 
over  ordinary  triturated  medicated  waters,  is  furnished  by  cinna.- 
mon-ioater,  which,  when  made  by  distilling  from  Chinese  or  Ceylon 
cinnamon,  possesses  a  decidedly  sweet  taste,  while  that  from  the  vola- 
tile oil  is  more  pungent,  and  destitute  of  sweetness  to  the  palate. 

The  Distilled  Water  of  Elder  Flowers  is  a  very  delicate  vehicle 
for  saline  substances  in  solution  for  collyria.  It  is  much  used  in 
Europe,  but  is  seldom  kept  by  our  pharmacists,  rose-water  being 

■  used  for  the  same  purpose. 

Orange-flower  Water. — A  well-known  and  delightful  perfume,  im- 
1  ported  from  France  and  Italy,  and  obtained  by  distillation  from 
!  the  flowers  of  the  bitter  orange  tree.  It  is  one  of  the  most  agree- 
able of  flavors  for  medicinal  preparations,  though,  until  recently, 
'  confined  almost  entirely  to  the  purposes  of  the  perfumer.  This  is 
•  sometimes  imitated  by  dissolving  the  oil  of  neroli  of  commerce  in 
1  water,  which  furnishes  a  poor  substitute  for  the  true  article.  Ac- 
L  cording  to  Gobly,  this  sophistication  may  be  detected  by  the  dis- 
t  tilled  water  of  orange-flower  producing  a  rose  color  on  the  addition 
:  of  1  part  of  sulilhuric  and  2  nitric  acid  to  3  of  water.  Its  sedative 
;  effects,  which  are  not  generally  known  in  this  country,  and  not  no- 
'  ticed  in  our  works  on  materia  medica,  adapt  it  especially  to  use  in 

■  nervous  aflFections.    In  doses  of  a  tablespoonful  it  is  found  to  allay 
nervous  irritability  and  produce  refreshing  sleep.  The  same  propor- 

:  tionsand  method  are  directed  for  this  preparation  as  for  rose-water. 
Feach  Water,  which  is  chiefly  used  as  a  flavor  in  cooking,  is  made 

■  by  a  similar  process  from  the  leaves  of  the  Fersica  Vidgaris  s.  Amyg- 
'  dalis  Persica.  It  is  generally  superseded,  though  not  without  dis- 
I  advantage,  by  the  officinal  aqua  amygdalae  amarce. 

Cherry-laurel  Water,  officinal  in  some  of  the  European  Pharma- 
'copccias,  is  directed  to  be  made  by  distilling  one  pound  of  fresh- 
'  bruised  leaves  of  cherry-laurel  with  water  till  one  pint  (Imperial 
'  measure)  of  the  distilled  water  is  obtained.   To  this  the  Edinburgh 

■  College  directs  the  addition  of  an  ounce  of  comp.  spt.  of  lavender, 
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to  distinguisli  it  in  color  from  common  water.    Tl lis  preparation  is 
recently  much  prescribed,  in  doses  of  thirty  minims  to  a  tiuidrachni 
as  a  sedative  narcotic.    It  contains  a  varying  proportion  of  hydro-  , 
cyanic  acid,  and  deteriorates  very  much  by  keeping.    The  custom 
of  substituting  for  this  preparation  the  officinal  water  of  l/itter 
almonds  is  most  unwarrantable,  as  the  difference  in  comiwsition  and 
strength  might  lead  to  great  inconvenience  and  disappointment. 
The  mode  of  distinguishing  them  recommended  is  to  add  ammonia, 
which  in  bitter  almond  water  produces  a  dense  milkiness,  while  in  r 
cherry-laurel  water  it  produces,  after  a  time,  only  a  slight  turbidity,  -j 
In  view  of  the  impossibility  of  obtaining  cherry-laurel  water  fresh  i 
and  reliable,  I  have  adopted  the  following  recipe  for  its  artificial  t 
preparation,  suggested  by  W.  H.  Pile : — 

Take  of  Diluted  hydrocyanic  acid,  U.  S.  P   f  ^j. 

Ess.  oil  of"  bitter  almonds   '"Uij. 

Alcohol   f^ii]. 

Water   fgiiss.— M. 

The  distilled  water  of  wild-cherry/  tree  leaves  has  been  recommended  ^ 

as  a  substitute  for  cherry-laurel  water,  and  if  found  by  experience  a 

to  correspond  in  its  properties  with  the  imported  article,  might  be  c 

well  substituted  for  it  in  the  United  States,  where  this  tree  is  indi-  'J 
genous  and  generally  diffused. 

Under  the  name  of  Aqua  Tilice  a  distilled  water  is  used  in  Europe,  w 

obtained  from  the  flowers  and  bracts  of  Tilia  Europea^  and  con-  f 

siderably  used  as  an  adjuvant,  mostly  in  diuretic  and  diaphoretic  f 

mixtures.    The  tree  being  naturalized  in  the  United  States,  it  would  f 

be  easy  to  render  it  and  i:)robably  our  native  linden  useful  in  this  form,  f 

All  the  waters  directed  to  he  made  by  triturating  their  respective  i 

oils  with  carbonate  of  magnesium  and  water  are  directed  by  an  £ 

alternative  process  to  be  prepared  by  distillation  from  the  respective  / 

drugs,  using,  in  every  case  but  one,  18  troyounces  of  the  drug,  16  I 

pints  of  water,  and  distilling  8  pints.    The  exception  is  that  of  i» 

anise  water,  where  10  troyounces  are  used  to  the  same  quantity  of  o 
menstruum,  and  8  pints  of  distillate  are  to  be  obtained. 


CHAPTEE  V. 

ON  MACERATION  AND  THE  INFUSIONS. 

There  is  a  well  recognized  difference  between  the  solutions 
treated  of  in  the  last  two  chapters,  most  of  them  effected  by  che- 
mical processes,  by  simple  contact  of  soluble  materials  with  their 
appropriate  solvents,  and  those  now  to  be  brought  into  view. 

Organized  vegetable  structures,  plants,  and  parts  of  plants,  com- 
posed of  proximate  principles  of  varying  solubility,  some  of  winch 
it  is  desirable  to  secure  in  the  solutions  formed,  while  others  are  to 
be  rejected,  require  different  and  less  ready  modes  of  treatment. 
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Fig.  212. 


As  in  the  previous  instances  the  reduction  of  the  material  to  a 
more  or  less  line  condition  is  the  first  step  toward  its  preparation  in 
a  liquid  form ;  after  this  the  liquid,  which  hi  this  case  is  called  the 
menstruum,  is  to  be  brought  into  favorable  contact  with  it. 

When  the  quantity  of  the  medical  agent  is  small  in  comparison 
with  the  menstruum,  as  in  most  of  the  infusions,  and  where 
rapidity  is  not  an  object,  the  process  of  maceration  is  chiefly  re- 
sorted to. 

This  is  accomplished  in  a  covered  queensware  vessel,  a  common 
pitcher  or  bowl,  for  instance,  or  sometimes  in  a  tin  cup  or  measure, 
care  being  taken,  in  the  case  of  as- 
tringent infusions,  to  avoid  the  use 
of  a  defective  tin  or  an  iron  vessel. 
Maceration  consists  in  pouring  the 
liquid  upon  the  medicinal  substance 
previously  bruised  or  coarsely  pow- 
dered, and  allowing  it  to  stand  for 
a  greater  or  less  period  of  time  ac- 
cording to  circumstances.  The 
longest  period  directed  iu  the  Phar- 
macopceia  for  infusions  is  twenty- 
four  hours,  as  in  the  case  of  infusion 
of  tar  ;  the  shortest,  ten  minutes,  as 
in  the  case  of  infusion  of  chamomile. 
In  preparing  tinctures,  wines,  vine- 
gars, etc.,  seven  or  fourteen  days  are 
generally  prescribed. 

Infusions  are  conveniently  j^re- 
pared  in  a  vessel  made  for  the  pur- 
pose, here  figured,  called  Alsop'a 
infusion  mug,  which  contains  a  per- 
forated diaphragm,  6,  near  the  top,  on  which  the  substance  to  be 
macerated  is  placed ;  the  liquid  is  introduced  so  as  barely  to  cover 


Section  of  Alsop's  infusion  mug. 


Fig.  213. 


Seotion  of  Squire's  infualon  pot. 


this,  reaching,  perhaps  to  the  line,      a  circulation  is  thus  induced 
and  continued  in  the  liquid,  by  which  the  least  impregnated  por- 
37 
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tions  are  brought  constantly  in  contact  witli  the  drug,  and  the 
most  completely  saturated  portion,  by  greater  specific  gravity,  sinks 
to  the  bottom. 

Squire's  Infusion  Pot  is  an  improvement  on  Alsop's ;  it  is  a  neat 
pharmaceutical  implement  adapted  to  making  the  galenical  liquid 
preparations  generally.  In  Fig.  213,  we  have  a  section,  B  and  X>, 
being  two  cup-shai.)ed  perforated  diaphragms,  either  of  which  may 
be  used  at  pleasure.  The  vessel  must  be  of  such  cajiacity  that  tiie 
substance  placed  on  the  diaphragm  shall  be  under  the  surface  of 
the  liquid  when  properly  filled.  A  modification  of  this  is  used  in 
some  large  establishments  for  the  preparation  of  tinctures;  it  has 
many  advantages  over  ordinary  apparatus  for  maceration,  and  is 
not  unlike  displacement  in  the  beauty  and  efiiciency  of  the  prepa- 
rations made  in  it. 


Pig.  214. 


In  preparino-  large  quantities  of  tinctures  or  infusions  by  macera- 
tion, there  is"  considerable  loss  of  the  saturated  liquid  unless  a 
suitable  press  is  used  to  obtain  the  last  portions.    The  pattern, 
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Fig.  214,  which  is  sold  by  Bullock  &  Crenshaw,  of  Philadelphia, 
yvicQ  $10,  is  amono;  the  best  in  the  market. 

It  is  substantial,  and  permits  the  application  of  considerable  force. 
The  frame  is  oak,  3J  inches  square.  The  hopper  is  made  of  strong 
oak  pieces  separated  |-  inch  from  each  other — the  pieces  are  firmly 
held  together  by  two  broad  iron  bands,  through  which  a  screw 
jiasses  into  each  piece,  securing  it  in  its  place.  The  hopper  is  11 
inches  high,  and  8  inches  in  diameter,  having  a  capacity  of  3  gal- 
lons— it  stands  npon  a  circular  base  of  oak,  which  is  grooved  to 
receive  and  collect  the  expressed  liquid,  and  has  a  lip  to  discharge 
it.  The  screw  is  iron,  with  square  thread,  1^  inch  diameter,  and 
passes  through  a  heavy  iron  casting.  Both  the  iron  head-piece 
and  the  support  for  the  hopper  are  let  into  the  oak  uprights,  and 
secured  by  heavy  iron  bolts. 

In  using  the  press,  a  press  bag,  having  about  the  diameter  of  the 
hopper,  should  be  used — the  bag  should  be  made  of  strong  canvas 
of  an  open  texture ;  or  the  hopper  may  be  lined  with  clean  straw, 


Fig.  215. 


Clothes-wringer  press, 


fifter  the  manner  of  the  cider  press.  The  hopper,  being  opened  at 
both  ends,  and  movable,  is  readily  cleared  of  its  contents  and 
cleansed. 

Jenk's  Kitchen  Press  is  a  smaller  and  cheaper  kind,  sold  by  the 
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dealers  in  housekeeping  articles,  at  a  price  varying  from  $1.75  for 
five-inch  cylinders  to  $3  for  eight-inch  cylinders. 

Fig.  215  exhibits  an  apparatus  lately  invented,  and  largely  used 
as  a  household  convenience  for  wringing  clothes,  and  well  adapted 
to  straining  infusions,  or  the  pulpy  masses  of  crushed  fruit,  from 
which  the  juice  is  to  be  extracted. 

This  apparatus  is  designed  to  be  secured,  when  in  use,  upon  a 
cedar  tub  or  other  convenient  receptacle,  by  means  of  the  upright 
wooden  lever  E  JF,  which  is  connected  by  means  of  a  galvanized 
iron  crosspiece  E,  so  constructed  as  to  be  lengthened  or  shortened 
at  pleasure,  with  the  body  of  the  apparatus.  To  secure  the  lever 
tightly  to  the  receptacle,  the  thumb-screw  D  is  arranged  to  work 
upon  the  upper  part  of  the  machine.  The  pressing  surfaces  are  two 
cylinders  B  B,  covered  with  thick  gum-elastic,  the  pressure  of 
which  upon  each  other  is  regulated  by  a  wooden  spring,  not  shown 
in  the  drawing,  and  by  the  screws  C  C,  which  play  upon  a  mov- 
able beam  above  the  springs.  The  force  is  applied  by  a  crank  and 
two  cogwheels,  which  equalize  the  movement  of  the  cylinders,  a 
peculiarity  of  this  machine,  which  gives  it  advantages  over  a  kind 
of  more  simple  construction.  It  is  found  that  without  this  arrange- 
ment, one  of  the  cylinders  is  apt  to  wear  out  before  the  other.  The 
operation  of  this  press  is  very  simple  and  effectual ;  the  mass  to  be 
pressed  is  diffused  through  a  square  canvas  bag,  which  must  be 
very  strong,  and  drawn  steadily  between  the  rollers,  moved  by  the 
crank;  the  liquid,  is  very  etfectnally  expressed,  and  runs  into  the 
receiving  vessel.  This  apparatus  has  been  found  particularly  useful 
in  pressing  the  juice  from  strawberries,  currants,  and  similar  fruits, 
and  is  used  on  a  great  scale  in  sugar  refineries,  for  the  "wringing 
out"  of  the  felt  strainers. 

Digestion  differs  from  maceration  in  being  confined  to  elevated 
temperatures,  yet  below  the  boiling  point  of  the  menstruum  ;  as  the 
term  is  generally  employed,  it  means  maceration,  with  continued 
application  of  heat,  and  is  nearly  synonymous  with  "simmering." 

The  term  infusion  includes  both  maceration  in  its  more  limited 
sense  and  digestion.  It  is  often  applied  to  the  ordinary  mode  of 
making  infusions,  which  is  to  pour  the  hot  liquid  on  the  bruised 
drug,  and  allow  it  to  remain  until  cool.  In  a  recipe  worded  with 
due  regard  to  accuracy,  if  we  are  directed  to  macerate  for  any  given 
time,  we  infer  that  cold  infusion  is  intended ;  if  to  digest^  we  under- 
stand that  hot  infusion  is  desired. 

In  making  tinctures,  digestion,  though  seldom  directed,  is  ofter 
very  useful,  particularly  where  rapidity  is  an  object,  and  where  we 
wish  to  form  a  very  concentrated  preparation.  These  and  infusions 
should  be  strained  Avhile  hot,  and  dispensed  together  with  the  pre- 
cipitate formed  on  cooling,  which  is  a  sparingly  soluble  compound 
frequently  containing  their  active  principles. 

Of  the  proximate  principles  of  plants,  it  may  be  remarked  that 
hot  water  has  the  property  of  dissolving  the  starch,  and  cold  water 
the  vegetable  albumen,  and  both  dissolve  the  gum,  sugar,  extractive, 
and  other  principles  liable  to  fermentation;  the  absence  of  any 
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antiseptic  in  infusions  and  decoctions  renders  them  extremely 
prone  to  undero-o  change  on  exposure  to  the  atmosphere. 

When  it  is  desirable  to  preserve  these  aqueous  solutions  for  a 
longer  period  than  a  day  or  two,  they  should  be  bottled  while  hot, 
the  bottle  being  filled  completely  and  corked  tightly,  so  as  to  ex- 
clude the  air,  and  then  set  aside  in  a  cold  place  in  an  inverted 
position.  The  addition  of  ^  to  ^  quantity  of  alcohol,  or  of  some 
tincture  not  interfering  with  the  medical  properties  of  the  infusion, 
is  recommended  where  not  objectionable.  The  officinal  compound 
infusion  of  gentian  and  infusion  of  digitalis  are  rendered  permanent 
preparations  by  this  means.  Tlie  infusion  of  wild-cherry  bark  will 
keep  for  some  days  without  any  addition,  owing  to  the  antiseptic 
influence  of  hydrocyanic  acid  which  it  contains. 

The  following  substances  should  not  be  prescribed  mixed  with  or 
dissolved  in  infusions,  being  incompatible  with  one  or  more  of  the 
proximate  principles  usually  present  in  them :  Tartrate  of  antimony 
and  potassium,  corrosive  chloride  of  mercury,  nitrate  of  silver, 
acetate  and  subacetate  of  lead;  in  some  cases,  the  alkalies,  lime- 
water,  and  tincture  of  galls,  and,  in  the  instance  of  astringent  in- 
fusions, the  salts  of  iron. 

When  mixed  with  either  of  the  tinctures  made  with  strong 
alcohol,  a  resinous  precipitate  is  deposited  from  the  tincture,  and 
the  mixture,  if  strained,  loses  much  of  its  activity;  the  same  is  the 
fact,  to  a  less  extent,  with  many  of  the  tinctures  made  with  diluted 
alcohol. 

Many  of  the  infusions  which  are  clear  when  freshly  prepared, 
become  turbid  soon  after  by  the  deposition  of  vegetable  albumen, 
apotheme,  and  other  insoluble  principles;  these  precipitates  are 
likely  to  carry  down  with  them  a  portion  of  the  active  ingredients. 
The  infusions  of  cinchona  prepared  by  maceration  with  hot  water 
do  not  become  clear,  even  by  filtration  through  paper. 

Infusions  made  by  maceration  may  frequently  be  poured  off  clear 
from  the  vessel  in  which  they  were  prepared,  leaving  the  dregs  in 
the  bottom;  this,  however,  is  always  attended  with  the  loss  of  the 
last  portion  of  the  liquid;  they  may  be  strained  through  a  muslin 
or  flannel  strainer,  and,  by  using  a  little  force  in  expressing  the 
dregs,  very  nearly  the  whole  portion  of  liquid  may  be  obtained,  or 
this  may  be  done  more  satisfactorily,  by  displacement,  in  filtering 
them. 

This  class  of  medicinal  preparations  is  one  of  the  least  elegant  in 
nse,  and  is  mainly  confined,  in  the  United  States,  to  domestic  prac- 
tice. Even  when  prescribed  by  physicians,  the  infusions  are  gene- 
rally made  by  the  nurse  or  attendant  upon  the  sick,  rather  than  by 
the  pharmacist.  The  infusions  of  cinchona  bark,  infusion  of  digi- 
talis, compound  infusion  of  gentian,  and  compound  infusion  of 
roses,  form  the  chief  exceptions  to  this. 

The  process  of  percolation,  treated  of  in  the  next  chapter,  is  ap- 
plied with  great  advantage  to  some  of  these  preparations,  and,  in  a 
niajority  of  cases,  the  substitution  of  cold  water  for  hot,  and  of 
1  percolation  for  maceration  or  digestion,  is  found  to  produce  a  more 
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elegant  and  equally  efficient  infusion,  and  one  which,  from  con- 
taining less  coloring  matter,  fecula,  resinous,  and  other  inert  prin- 
ciples, keeps  better,  and  is  more  acceptable  to  the  stomach. 

When  an  infusion  is  intended  as  an  emetic  draught,  or  to  pro- 
mote the  operation  of  emetics,  or  as  a  diaphoretic,  it  is  usually 
given  while  hot,  and,  of  course,  to  all  such  cases  the  above  remark 
does  not  apply.  Nor  is  it  equally  applicable  to  the  demulcent  infu- 
sions of  flaxseed  and  buchu,  although  the  former  may  be  made  very 
well  with  cold  water,  and  is  then  less  oily  in  its  character. 

The  general  dose  of  infusions  is  f  5ij,  or  a  Avineglassful,  frequently 
repeated.  This  is  to  be  varied  in  the  case  of  infusion  of  senna, 
compound  infusion  of  flaxseed,  and  others,  in  which  a  much  larger 
quantity  may  be  taken  at  a  draught. 

There  are  two  of  the  officinal  infusions  which  it  would  be  im- 
proper to  give  in  the  above  general  dose;  these  are  infusion  of  digi- 
talis and  infusion  of  capsicum,  the  doses  of  which  are  specially  stated 
in  the  syllabus. 
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Infusum  cinchonce  flavoe, 

"  "  rubrae 

"  cascarillse, 

"  eupatorii, 

"  kramerise, 

"  juniperi, 

"  pareirse, 

"  buchu, 

«'  sennae, 


Infusa,  U.  8.  P 

First  Group. — One  Troyounce  to  a  pint. 
Cold  water  -V-  arom.  sulphuric  \  m 

acid  f3j.  / 
Cold  water  -f-  arom.  sulphuric  "1  rjiQj,jg 


acid  f  3.). 
Cold  water  (or  boiling). 
Boiling  water. 
Cold  water. 
Boiling  water. 
Boiling  water. 
Boiling  water. 

Boiling  water  -|-  coriander  5j- 


Stimulant ;  tonic. 

Tonic;  diaph.  emet.  (hot). 

Astringent. 

Diuretic. 

Diuretic. 

Demulcent;  diuretic. 
Cathartic. 


Second  Group. — Half  a  Troyounce  to  a  pint. 


Infusum  calumbse, 

'•  angustursB, 

"  serpentarise, 

"  pruni  Virginianse, 

"  anthemidis, 

"  humuli, 

"  catechu  comp., 

"  salvias, 

"  capsici, 

"  Valerianae, 

"  zingiberis, 

"  lini  comp., 

"  spigeliae, 

"  gentianae  comp., 


Cold  water  (or  boiling). 
Cold  water,  do. 
Cold  water,  do. 
Cold  water. 
Boiling  water. 
Boiling  water. 

Boiling  water  -\-  cinnamon,  5j 
Boiling  water. 
Boiling  water. 
Cold  water  (or  boiling). 
Boiling  water. 
Boiling  water+liquorice  root,  I  p^mulcent. 

3'j-  J 

Boiling  water.  Anthelmintic, 
Cold  water  -\-  alcohol,  ^ij,  bit-  1 

ter  orange-peel,  3j'  "O""  [■  Tonic. 

ander,  5j-  J 


Tonic. 

Siimulant;  tonic. 
Tonic. 

Tonic ;  nerv.  sedative. 
Tonic  ;  emetic  when  hot. 
Tonic;  mild  narcotic. 
Astringent. 
Aromatic  ;  astringent. 
Stiiflulaiit.  Dose.  §>s. 
Stimulant;  antispasmodic. 
Carminative. 


Infusum  caryophylli, 
"  quassias, 
"  rhei. 


Third  Group. — Proportions  varied. 

5ij  to  Oj  boiling  water.  Stimulant, 
gij  to  Oj 


cold  water, 
gij  to  Oss  boiling  water. 


Tonic. 
Cathartic. 
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lufusum  digitalis,  gj  to  Oss  boiling  water_+  "l  Narcotic    Dose,  f  3ij. 

tiiict.  ciiiiiumon,  f  ^j.  J  '  j 

"       tabaci,  J^j  to  Oj  boiling  water.  Sedative  inj.  in  hernia. 

"       tarax.ici,  51]  to  Oj  boiling  water.  Diuretic. 

"       rosoB  comp.,  JSeo  formula.  Adjuvant ;  astringent, 

picis  liquids,  do.  Expectorant ;  tonic. 

As  illustrations  of  the  mode  of  j)rej)ai'ing  the  forepjoiug  infusions, 
the  following  ofdcinal  forms  are  selected: — 

With  Boiling  Water. 
Infusum  Taraxaci,  U.  S.  P. 

Take  of  Dandelion,  bruised,  two  troyounces. 
Boiling  water,  a  pint. 

Macerate  for  two  hours  in  a  covered  vessel,  and  strain. 

Infusum  JRosce  Composittmi,  U.  S.  P. 

Take  of  Red  rose,  half  a  troyounce. 

Diluted  sulphuric  acid,  three  fluidraclims. 
Sugar,  in  coarse  powder,  a  troyounce  and  a  half. 
Boiling  water,  two  pints  and  a  half. 

Pour  the  water  upon  the  rose  in  a  covered  glass  or  porcelain 
vessel;  then  add  the  acid,  and  macerate  for  half  an  hour.  Lastly, 
strain  the  liquid,  and  in  it  dissolve  the  sugar. 

Compound  infusion  of  rose  is  said  to  be  an  excellent  addition  to 
Epsom  salts  in  solution  for  overcoming  its  bitterness. 

With  Cold  Water. 
Infusum  Cinchonce  Hubrce,  U.  S.  P. 

Take  of  Red  cinchona,  in  moderately  fine  powder,  a  troyounce. 
Aromatic  sulphuric  acid,  a  fluidrachm. 
Water,  a  sufficient  quantity. 

Mix  the  acid  with  a  pint  of  water.  Then  moisten  the  powder 
with  half  a  fluidounce  of  the  mixture,  and,  having  packed  it  firmly 
in  a  conical  glass  percolator,  graduiilly  pour  upon  it  the  remainder 
of  the  mixture,  and  afterwards  water,  until  the  filtered  liquid  mea- 
sures a  pint. 

Inf  usum  Cinchonce  Mavce,  U.  S.  P. 
Substitute  cinchona  flava,  and  proceed  as  in  last  formula. 

Irfusum  Pruni  Virginiance,  U.  S.  P. 

Take  of  "Wild-cherry  l)ark,  in  moderately  coarse  powder,  half  a  troyounce. 
Water,  a  .sufficient  quantity. 

Moisten  the  powder  with  six  fluidrachms  of  water,  let  it  stand 
for  an  hour,  pack  it  gently  in  a  conical  glass  percolator,  and  gradu- 
ally pour  water  upon  it  until  the  filtered  liquid  measures  a  pint. 
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Infusum  GentiancB  Compositicm,  U.  S.  P.* 

Take  of  Gentian,  in  moderately  coarse  powder,  half  a  troyounce. 
Bitter  orange  peel,  in  moderately  coarse  powder, 
Coriander,  in  moderately  coarsB  powder,  each,  sixty  grains. 
Alcohol,  two  fluidounces. 
Water,  a  sufficient  quantity. 

Mix  the  alcohol  witli  fourteen  fluidouncea  of  water,  and,  having 
moistened  the  mixed  powders  with  three  fluidrachms  of  the  men- 
struum, pack  them  firmly  in  a  conical  percolator,  and  gradually  pour 
upon  them,  first,  the  remainder  of  the  menstruum,  and  afterwards 
water,  until  the  filtered  liquor  measures  a  pint. 

Infusum  Picis  Liquidce,  U,  S.  P.   ( Tar  water.) 

Take  of  Tar,  a  pint. 

Water,  four  pints. 

Mix  them,  and  shake  the  mixture  frequently  during  twenty-four 
hours.    Then  pour  otf  the  infusion,  and  filter  through  paper. 

This  is  a  new  officinal  in  the  edition  of  the  Pharmacopoeia  for 
1860,  heing  placed  under  a  difl'erent  head  from  that  to  which  com- 
mon consent  has  heretofore  assigned  it.  It  is  a  useful  preparation, 
and  much  in  request  as  a  remedy  in  pectoral  aflectious. 

"With  either  Cold  or  Hot  Water. 
Infusum  Valeriance,  U.  S.  P. 

Take  of  Valerian,  in  moderately  coarse  powder,  half  a  troyounce. 
Water,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidrachms  of  water,  pack  it  firmly 
in  a  conical  percolator,  and  gradually  pour  water  upon  it  until  the 
filtered  liquid  measures  a  pint. 

This  infusion  may  also  be  prepared  by  macerating  the  valerian 
with  a  pint  of  boiling  water,  for  two  hours,  in  a  covered  vessel,  and 
straining. 

Unopficinal. 

Dr.  Mettauer^s  Aperient. 

Take  of  Aloes  (soc.)   3v. 

Bicarb,  sodium   S^j- 

Valerian  (contused)t  

Water   pj. 

Comp.  spirit  of  lavender   fSvj. 

Make  an  infusion  by  maceration  or  percolation. 

*  Compound  Ivfusionof  Gentian  is  liable  to  separate  a  pectine-like  precipitate,  by 
standing,  which  interferes  with  its  being  dispensed  conveniently.    It  is  also  rather 
bulky,  which  suggests  its  being  prepared  in  the  following  concentrated  form  for  ex- 
temporaneous dilution,  as  proposed  by  J.  T.  Shinu  : — 
Take  of  Gentian  powder,  two  ounces. 
Orange-peel  powder, 
Coriander  powder,  each,  a  half  ounce. 

Dihited  alcohol,  sufficient  to  make  one  pint.  »  ♦ 

By  percolation,  make  a  pint,  of  which  one  part  is  to  be  added  to  three  of  water  to 
make  the  compound  infusion, 
t  Some  recipes  omit  the  valerian. 
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Dose.— A  tablespooiiful  containinoj  about  9  grs.  aloes,  20  of  bicarb, 
of  sodium,  and  14  of  valerian.    As  a  laxative  for  constipation,  etc. 

Mistura  Aloes  Comjyosita. — I.  J.  Grahams. 

Eecommended  as  a  substitute  for  compound  decoction  of  aloes  of 
the  British  Fharmacopceias. 


Take  of  Extract  of  liquorice   i  ounce. 

Liquorice-root  in  moderately  fine  powder  .  ll  ounce. 

Carbonate  of  potassium   1  drachm. 

Aloes,  mj-rrli,  and  saffron,  in  moderately  fine 

powder,  each  .   1^  drachm. 

Compound  tincture  of  cardamom  ....  6^  fluidounces. 

Distilled  water   .  18  fluidounces. 


Rub  well  together  the  aloes,  myrrh,  and  carbonate  of  potassium; 
add  the  remaining  powder,  and  mix  all  intimately.    Having  mixed 
the  water  and  compound  tincture  of  cardamom,  pour  of  this  liquid 
>  on  the  compound  powder,  sufficient  to  dampen  it;  pack  moderately 
in  a  suitable  displacer,  and  having  placed  over  the  surface  a  piece 
.  of  perforated  filtering  paper,  pour  on  the  remainder  of  the  liquid, 
1  and  when  it  has  ceased  to  pass,  add  water  sufficient  to  make  the 
:  filtrate  measure  in  all  twenty-four  fluidounces.    A  clear,  rich,  red- 
.  dish-brown  liquid.    {Transactions  Md.  Col.  Phar.,  1858.) 


Elixir  Clauderi. 

Take  of  Carbonate  of  Potassium   gj. 

Aloes   .    .    .  gij. 

Guaiacum   gij. 

Myrrh   gij. 

Saffron   gij. 

Rhubarb  (contused)   gij. 

Water   fsxviij. 

Macerate  a  few  days  and  decant. 
Dose. — A  tablespoonful. 

The  concentrated  infusions,  of  which  several  are  in  common  use 
in  England,  properly  belong  to  the  class  of  fluid  extracts,  and  under 
that  head  a  recipe  will  be  found  for  infusura  cinchonse  spissatum, 
:  of  the  London  Pharmacopoeia. 

Parrish's  Cider  Mixture. 

Take  of  Juniper  berries, 
Mustard  seed, 

Ginger,  each  2  ounces. 

Horseradish, 

Parsley  root,  each  4  ounces. 

Cider  1  gallon. 


Macerate  for  a  week  and  strain,  or  make  by  displacement,  adding 
ift  little  alcohol  if  designed  to  be  kept  long. 

Dose. — A  wineglassful  three  times  a  day,  increased  at  discretion, 
iln  dropsy. 
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Black  Draught. 

Take  of  Senna   gss. 

Sulphate  of  magnesium   sj/ 

Manna   j^j, 

Fennel  seed   ^j. 

Boiling  water   fsviij. 

Macerate  in  a  covered  vessel  till  the  liquid  cool  a. 
Dose. — One-third,  to  be  repeated  every  four  or  five  hours  till  it 
operates. 

Physick^s  Medicated  Lye^  or  Alkaline  Solution. 


Take  of  Ilickoiy  ashes  Sviij. 

Soot  .  

AVater  Cong. 

Digest  for  twenty-four  hours  and  strain. 
Dose. — A  wineglassful.    In  dyspepsia. 


J- 


Processes  Eequiring  Heat. 

The  generation  and  application  of  heat  in  pharmacy  having  been 
specially  treated  of  as  far  as  deemed  necessary,  we  proceed  to  the 
consideration  of  the  processes  of  decoction,  eva[)oration,  distillation, 
etc.,  and  of  the  galenical  preparations  in  which  they  are  necessary. 

Decoction,  or  boiling,  is  a  process  to  be  applied  with  care  to  vege- 
table substances  in  contact  with  water.  Although  boiling  wat'er, 
from  its  being  permeated  by  steam,  and  from  its  being  of  less  spe- 
cific gravity,  is  more  penetrating  and  dissolves  many  principles 
which  resist  the  action  of  water  at  a  lower  temperature,  it  is,  never- 
theless, liable  to  disadvantages  as  a  menstruum  for  the  preparation 
of  solutions  from  plants  and  parts  of  plants. 

The  boiling  points  of  liquids,  although  constant  under  precisely 
the  same  circumstances,  vary  on  account  of  increased  or  diminished 
atmospheric  pressure,  the  greater  or  less  depth  of  the  liquid,  and 
the  nature  of  the  containing  vessel.  Fluids  boil  at  a  lower  tempera- 
ture and  more  quietly  in  vessels  with  rough  surfaces  than  in  those 
which  are  polished  ;  in  glass  vessels,  especially,  they  display  a  ten- 
dency to  irregularity  of  eljullition,  and  the  boiling  point  of  water, 
which,  under  ordinary  circumstances,  is  at  212°  F.,  rises  sometimes 
as  high  as  221°  in  a  vessel  of  smooth  glass. 

The  boiling  points  of  infusions  rise  in  proportion  to  the  amount 
of  contained  vegetable  matter,  and  there  appears  to  be  a  diti'crence 
between  the  apparent  temperature  of  a  boiling  solution,  and  the 
actual  heating  or  scorching  influence  to  which  it  is  subjected  by 
contact  with  the  bottom  and  sides  of  the  containing  vessel.  The 
steam  generated  at  the  point  of  contact  being  under  heavy  pressure 
in  deep  vessels,  and  temperature  rising  in  proportion  to  pressure,  . 
it  may  be  supposed  at  the  moment  of  its  formation  to  be  much  • 
hotter  than  212°,  and  if  the  portion  of  liquid  immediately  in  con- 
tact with  the  heated  vessel  contains  substances  in  solution  liable  to 
be  burnt,  such  a  result  may  occur  during  the  moment  consun)ed  in 
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converting  any  portion  into  steam.  In  tliis  way  we  may  account 
for  the  well  known  injurious  elfect  of  boiling,  upon  vegetable  infu- 
sions. 

Starch  is  a  proximate  principle,  present  in  a  large  number  of 
'  vegetables;  being  inert  and  soluble  in  water  at  a  boiling  tempera- 

•  ture,  it  adds  to  the  viscidity  of  decoctions,  and  renders  them  disa- 
;  greeable  to  the  patient,  without  adding  to  their  medicinal  activity. 

The  extractive  matter  is  more  freely  soluble  in  hot  than  in  cold 
'  water,  but  the  boiling  temperature  applied  under  ordinary  circum- 

•  stances  produces  the  decompo^tion  of  this  and  other  vegetable 
!  principles,  or  so  modifies  them  as  to  impair  their  efficiency.  The 

access  of  air  seems  to  promote  this  result,  and  hence  boiling  in  a 
covered  vessel  is  preferable,  except  where  the  quantity  of  the  solu- 

•  tion  is  to  be  reduced  by  the  process.  In  this  case,  by  conducting 
the  operation  in  a  stilly  the  surface  of  the  liquid  may  be  kept 

V  covered  by  the  vapor,  almost  to  the  exclusion  of  the  air. 

A  substance  called  apotheme,  or  oxidized  extractive,  is  also  deposited 
by  vegetable  solutions  on  l^oiling  with  access  of  air ;  this  may  carry 

•  with  it  a  portion  of  the  active  principles,  and  should  not  be  rejected 
:  from  the  preparation. 

If  the  plant  under  treatment  contains  a  volatile  oil  or  other  vola- 
■  tile  principle  which  it  is  desirable  to  retain  in  the  decoction,  long 
boiling  is  inadmissible,  especially  in  an  open  vessel. 

Vegetable  decoctions,  if  strained  Avhile  hot,  generally  deposit  a 
portion  of  insoluble  matter  on  cooling,  which  may  or  may  not  con- 
tain active  ingredients ;  but  it  is  generally  advisable  to  retain  the 
precipitate  and  diffuse  it  through  the  liquid,  stirring  or  shaking  it 
.  up  before  taking  each  dose. 

The  proximate  principle  called  vegetable  albumen,  which  is 

•  soluble  in  cold  water  and  alcohol,  is  coagulable  at  a-  boiling  tem- 
perature, and  hence  is  removed  from  decoctions  on  straining  them. 

The  existence  of  starch  and  tannic  acid  together,  in  a  vegetable 

•  substance,  forbids  the  long-continued  application  of  a  boiling  tem- 
perature, especially  during  exposure  to  the  air,  as  a  tannate  of  starch 
is  formed  which  is  insoluble,  and  comparatively  inert.    The  state 

I'Of  division  of  the  drug  is  among  the  most  important  points  to  be 

I' observed  in  preparing  decoctions;  if  too  coarse,  it  is  liable  to  be 
imperfectly  extracted,  while,  by  being  too  finely  divided,  it  is 
rendered  difficult  to  separate  on  the  strainer.    In  prejjaring  decoc- 

Hions  of  the  vegetable  astringents,  the  use  of  an  iron  or  rusted  tin 
vessel  is  to  be  avoided  on  account  of  the  inky  tannate  of  iron  being 

I  formed, 

\  In  making  decoctions  the  ebullition  should  not  be  violent  or 
^ong  continued,  as  simmering  answers  every  purpose  of  hard  boiling. 
If  tlie  drug  contains  an  essential  oil  or  other  volatile  principle,  the 

'  vessel  should  be  covered. 
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OFFICINAL  DECOCTIONS. 
Decocta^  U.  S. 


Name. 

Proportions. 

Medical  Properties. 

Decoctum 

chimapliilos 

3J  to  UJ 

Alterative,  diiiphoretic. 

tt 

uvse  ursi 

do. 

Astringent,  diuretic. 

«( 

dulcamaroB 

do. 

Sedative,  alterative. 

n 

hcematoxyli 

do. 

Astringent. 

ti 

quercus  alb. 

do. 

do.  Externally. 

^^ 

cinch,  flav. 

do. 

Tonic. 

i( 

"  rub. 

do. 

do. 

<( 

cornus  fioridee 

do. 

do. 

t  ( 

senegsB 

do. 

Acrid  expectorant. 

a 

hordei 

do. 

Nutritive,  diet. 

(t 

cetrarisB 

Jss  to  Oj 

Tonic,  demulcent. 

It 

sarsaparilla  com  p.  {see 

Formula) 

giss  to  Oj 

Alterative. 

<> 

aloes  comp.,  Br.  P.  {see 

Formula) 

gr.  120  to  f  §sxx 

Aperient,  emmenngogue. 

KEMARKS  ON  THE  DECOCTIONS. 

The  dose  of  the  decoctions  is  the  same  as  of  the  infusions,  from 
fiij  to  Oj,  or  may  be  generally  stated  at  one  pint  in  divided  por- 
tions. Care  has  been  taken  by  the  framers  of  the  Pharmacopoeia  to 
select  for  this  form  of  preparation  those  drugs  least  liable  to  deteri- 
oration by  exposure  to  the  influence  of  heat  and  the  atmosphere. 
To  this  remark  the  decoctions  of  cinchona  seem  exceptions;  these  are 
even  more  objectionable  than  the  hot  infusions,  letting  fall  a  copious 
precipitate  on  cooling,  which  is  apt  to  contain  most  of  the  alkaloids. 
They  are  improved  by  the  addition  of  a  little  aromatic  sulphuric 
acid,  and  should  always  be  strained  while  hot,  and  shaken  up  when 
about  to  be  administered. 

Chimaphila  and  uva  ursi  are  well  adapted  to  this  form  of  prepa- 
ration, the  coriaceous  surface  of  the  leaves  having  a  tendency  to 
resist  the  action  of  water  at  a  lower  temperature.  The  decoction  of 
senega  is  almost  superseded  by  the  syrup,  which  is  a  far  more  agree- 
able preparation,  and  is  efficient  in  a  much  smaller  dose. 

The  formula  for  the  preparation  of  these  is  so  nearly  uniform, 
that  with  the  exceptions  of  decoctions  of  pearl  barley,  decoction  of 
Iceland  moss,  and  compound  decoction  of  sarsaparilla,  given  sepa- 
rately, it  may  be  thus  stated: — 

Take  of  (the  bruised  drug),  a  troyounce. 
.    "Water,  a  sufficient  quantity. 

Boil  the  (bruised  drug)  in  a  pint  of  water  for  fifteen  minutes, 
strain,  and  add  sufficient  water,  through  the  strainer,  to  make  the 
decoction  measure  a  pint. 

Decoctum  Cetrarice,  U.  S.    {Decoction  of  Iceland  Moss.) 

Take  of  Iceland  moss,  half  a  troyounce. 
Water,  a  sufficient  quantity. 
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Boil  the  Iceland  moss  in  a  pint  of  water  for  fifteen  minutes, 
strain  with  compression,  and  add  sufficient  water,  through  the 
strainer,  to  make  the  decoction  measure  a  pint. 

Dccoctum  Sarsaparillce  Compositum,  U.  S.    {Comjjound  Decoction  of 


Sarsapai'iUa.) 

Ph.  Br. 

Take  of  Sarsaparilla,  sliced  and  bruised,  six  troyounces.  10  oz. 

Bark  of  sassafras  root,  sliced,                      •  1  oz. 

Guaiacuui  wood,  rasped,  1  oz. 

Liquorice  root,  bruised,  each,  a  troj'ounce.  1  oz. 

Mezereou,  sliced,  one  hundred  and  eighty  grains.  240  grs. 

Water,  a  sutScient  quantity.  Ovj  imp. 


Macerate  with  four  pints  of  water  for  twelve  hours  (one  hour. 
Ph.  Br.);  then  hoil  for  a  quarter  of  an  hour  (ten  minutes,  Fh.  Br.), 
strain,  and  add  sufficient  water,  through  the  strainer,  to  make  the 
decoction  measure  four  pints. 

Compound  decoction  of  sarsaparilla,  which  is  an  imitation  of  the 
celebrated  Lisbon  diet  drink,  is  also  officinal  in  some  other  Pharma- 
copoeias, and  is  much  more  extensively  used  in  foreign  countries 
than  with  us.  It  is  often  used  along  with  or  after  a  mercurial 
course. 

Decoctum  Hordei,  U.  S.    {Decoction  of  Barley.) 

Take  of  Barley,  two  troyounces. 

Water,  a  sufficient  quantity. 

Having  washed  away  the  extraneous  matters  which  adhere  to 
the  barley,  boil  it  with  half  a  pint  of  water  for  a  short  time,  and 
throw  away  the  resulting  liquid.  Then,  having  poured  on  it  four 
pints  of  boiling  water,  boil  down  to  two  pints,  and  strain. 

Decoctum  hordei,  called  barley-water,  is  peculiar  in  its  mode  of 
preparation,  the  directions  requiring  that  the  decorticated  seeds, 
called  pearl  barley,  as  above,  should  be  washed  with  cold  water  to 
separate -extraneous  matters,  then  boiled  for  a  short  time  in  a  small 
portion  of  water,  which,  is  to  be  thrown  away:  upon  the  seeds, 
which,  by  this  process,  are  completely  freed  from  any  unpleasant 
taste,  and  are  much  -  swollen,  the  remainder  of  the  water  is  poured 
boiling  hot;  it  is  now  to  be  boiled  down  to  two  pints  and  strained. 
These  directions  are  peculiar  to  the  U.  S.  Pharma,copoeia,  in  the  Ph. 
Br.,  two  ounces  of  pearl  barley,  after  being  washed  in  cold  water, 
are  boiled  for  twenty  minutes  in  one  and  a  half  pints  of  water. 
Various  adjuvants  may  be  used  to  improve  the  taste  of  this,  such 
as  raisins,  figs,  or  liquorice  root,  when  not  contraindicated.  Its  use 
is  as  a  demulcent  and  nutritive  drink  in  infianmiatory  and  febrile 
diseases  affecting  the  alimentary  canal  and  the  urinary  organs. 
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CHAPTER  VI. 

PERCOLATION,  OR  THE  DISPLACEMENT  PROCESS. 

A  KNOWLEDGE  of  tliis  procGSS  IS  justly  regarded  as  indispensable 
to  all  who  practise  pharmacy.  In  previous  editions  of  this  work 
many  details  were  rendered  necessary  by  iini)erfect  knowledge  of 
the  essential  conditions  of  success  in  extracting  the  soluble  prin- 
ciples of  drugs,  which  are  now  no  longer  required.  In  accordance 
with  the  results  of  investigation  and  experience,  the  TJ.  S.  Pharraaj- 
copceia  has  given,  in  the  late  editions,  such  lucid  directions  for  its 
employment  in  making  the  numerous  tinctures,  wines,  vinegars, 
syrups,  extracts,  fluid  extracts,  and  some  of  the  infusions,  that  its 
adoption  has  become  almost  universal,  and  has  effected  a  correspond- 
ing improvement  in  these  classes  of  preparations. 

History. — The  process  of  percolation  or  displacement  has  been 
employed  from  time  immemorial  in  the  preparation  of  coft'ee  in  the 
celebrated  Cafetilre  de  Doubelloy,  an  instrument  much  used  in 
France,  and  occasionallj'  in  this  country  at  the  present  time.  It 
consists  of  a  cofl'ee-pot,  surmounted  by  a  movable  cylinder,  usually 
varying  from  three  to  live  or  six  inches  in  diameter,  and  from  eight 
to  ten' inches  in  length,  and  which  contains  two  perforated  dia- 
pihragms,  one  permanent  and  soldered  on  to  the  lower  extremitj^  ; 
of  the  cylinder,  and  the  other  movable,  so  as  to  be  supi)orted 
either  above  or  upon  the  top  of  the  mass  of  coflee  in  using  the 
apparatus. 

The  French  coffee-pot  is  a  displacement  apparatus  of  convenient 
construction,  and  had  been  long  celebrated  for  the  production  of  a 
clear  and  strong  coffee,  possessing  a  finer  aroma  than  that  made  by 
decoction,  but,  until  the  year  1833,  the  idea  seems  not  to  have 
occurred  of  applying  it  to  the  production  of  pharmaceutical  pre- 
parations. This  application  is  due  to  M.  Boullay  &  Son,  French 
pharmaciens,  who,  by  their  admirable  and  Avell-conducted  experi- 
ments, first  demonstrated  the  adaptation  of  percolation  to  the 
general  purposes  of  the  shop  and  laboratory,  drew  the  attention  of 
the  profession  to  its  merits,  and  pointed  out  certain  forms  of  ap- 
paratus, and  the  modes  for  using  them. 

In  1836  an  article  by  M.  A.  Guillermond,  translated  from  the 
Journal  de  Pharmacie,  was  published  in  the  American  Journal  of 
Pharmacy,  vol.  vii.  p.  308,  and  in  1838  the  late  Augustine  Duhamel, 
a  scientific  pharmacist  of  Philadelphia,  published,  in  the  American 
Journal  of  Pharmacy,  vol.  x.  p.  1,  his  first  communication  upon 
the  new  process.  In  the  following  year,  in  connection  with  V\  n- 
liam  Procter,  Jr.,  now  Professor  of  Pharmacy  in  the  Philadelphia 


PERCOLATION,  OK  THE   DISPLACEMENT  PKOCESS.  591 


College  of  Pharmacy,  he  engaged  further  attention  to  the  subject 
in  audible  article  of  the  same  Journal,  vol.  xi.  p.  Ib9,  in  which  a 
series  of  careful  experiments  in  the  preparation  of  extracts,  tinc- 
tures, infusions,  and  syrups  was  detailed,  which  so  conclusively 
proved  the  superiority  of  this  over  the  ordinary  processes  in  use 
that  intelligent  pharmacists  generally  were  induced  to  try,  and 
eventually  to  adopt  it.  In  the  mean  time  the  process  was  exten- 
sively made  known  through  pharmaceutical  works  in  England  and 
on  the  continent  of  Europe,  and  was  incorporated  more  or  less 
fully  into  the  several  Pharmacopeias. 

This  process  so  far  found  favor  with  the  committee  having  under 
care  the  decennial  revision  of  the  U.  S.  Pharmacopma  in  1840, 
that  it  was  sanctioned  to  a  considerable  extent  in  the  edition  of 
our  national  standard  for  that  year.  In  1850  it  was  still  more  fully 
adopted,  though  not  without  directions  for  maceration  designed 
for  those  not  practically  familiar  with  it.  At  the  present  time,  it 
is  so  fully  recognized  and  extensively  employed  in  the  preparation 
of  Galenical  solutions,  as  almost  to  supersede  the  process  of  mace- 
ration. 

At  the  annual  meeting  of  the  American  Pharmaceutical  Asso- 
elation  in  1858,  Prof.  I.  J.  Grahame,  of  the  Maryland  College  of 
Pharmacy,  proposed  some  modifications  of  the  process  as  then  con- 
ducted, of  so  much  utility  as  to  have  given  a  new  impetus  to  this 
branch  of  pharmaceutical  manipulation.  His  improvement  con- 
sisted :  First,  in  the  use  of  the  common  funnel  for  all  ordinary 
purposes,  the  conical  shape  allowing  the  swelling  of  the  solid  con- 
tents without  compacting  them  so  tightly  together  as  in  the  case 
of  a  straight-sided  cylinder.  Second,  the  use  of  powders  of  regular 
and  definite  degrees  of  fineness,  regulated  by  the  permeability  of 
the  drug.  Third,  the  proper  graduation  of  the  moisture  imparted 
to  the  powder  before  ] lacking  it  in  the  funnel.  Increased  atten- 
tion to  these  points  has  simplified  the  process  and  increased  its 
•rapidity  and  efiiciency. 

The  far  more  ready  and  universal  adoption  of  percolation  in  the 
United  States  than  in  England  has,  perhaps,  promoted  the  adop- 
tion, among  us,  of  the  more  concentrated  forms  of  medicines  in 
■preference  to  those  ])repared  by  the  old  processes,  still  largely  em- 
' ployed  by  the  British  and  some  continental  pharmacists. 

Dr.  E.  R.  Squibb  has  since  done  much  toward  improving  the 
iprocess.    By  frequently  repeated  experiments  upon  a  great  number 
'  of  drugs  of  difi:erent  deirrees  of  fineness  ho  has  shown  that  much  of 
the  menstruum  directed  in  the  older  formulas  was  often  unnecessary, 
'  find  sometimes  injurious,  as  it  required  prolonged  exposure  to  heat 
in  finishing  the  preparations.    The  modifications  of  the  iprocess 
were  such  as  to  induce  the  introduction  of  a  new  term,  that  of  re- 
I'orcolation.    The  whole  of  the  papers  can  be  consulted  in  the  Pro- 
'  i  i'dinrjs  of  the  Am.  Pharm.  Assoc.  for  the  years  1865, 1866, 1867,  and 
'  '^70.    The  i)rocess  consists  essentially  of  submitting  the  same  men- 
^^I'uum  to  ditterent  and  fresh  portions  of  the  drug  to  be  exhausted. 
-Iho  usual  method  of  procedure  is  this:  the  powder  to  be  acted 
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upon  is  divided  into  three  portions;  the  first  is  to  be  moistened  with 
the  desired  quantity  of  menstruum,  and,  after  standing  half  an  hour 
in  a  covered  vessel,  is  to  be  transferred  to  a  jjcrcolating  funnel ;  the 
first  two  or  three  fiuidounces  that  pass  are  to  be  returned  to  the 
funnel,  and  five  parts  of  menstruum  are  to  be  added  part  at  a  time 
after  each  one  has  been  absorbed ;  the  percolation  should  continue 
till  six  and  one  half  parts  have  passed,  the  percolate  being  divided 
into  difierent  portions,  first  of  two  parts,  and  the  others  of  a  part 
each,  except  the  last  which  will  be  a  half  part.  Proceed  with  the 
second  portion  of  material  in  the  same  manner,  using  the  first  of  ' 
one  hundred  parts  of  percolate  in  place  of  fresh  menstruum,  and 
following  the  last  addition  of  percolate  with  fresh  menstruum — 
this  is  to  be  continued  as  before  until  7.5  parts  are  obtained.  This 
process  is  to  be  repeated  with  the  third  portion  of  material,  using 
the  first  two  parts  of  menstruum  from  the  second  process,  and  it  is  i 
to  be  continued  until  9.5  j)arts  of  percolate  have  been  obtained, 
The  alcohol,  when  that  is  the  menstruum  employed,  is  to  be  re-  ■ 
covered  by  distillation. 

Mr.  Samuel  Campbell,  of  Philadelphia,  has  also  written  several  I 
papers  of  practical  value  upon  this  subject,  in  which  he  recommends 
macei'ation  as  being  far  more  important  than  fine  comminution. 
His  papers  are  published  in  the  Am.  Journ.  Pharm..,  vol.  41,  42. 

The  common  tin  displacer  consists  of  a  cylinder  varying  in  size, 
but  at  least  twice  as  long  as  its  diameter,  terminated  at  one  end  by 
a  funnel,  the  neck  of  which  is  made  small  enough  to  insert  con- 
veniently into  a  common  tincture  or  narrow-mouth  packing  bottle; 

two  perforated  diaphragms  of 


rig.  216. 


Tig.  217. 


the  size  of  the  cylinder,  and 
loosely  fitting  into  it;  each  of 
these  has  a  small  ring  of  wire, 
soldered  on  to  it  to  facilitate 
its  removal.  Sometimes  these 
cylinders  are  much  larger  at 
the  top,  tapering  toward  the 
lower  end,  and  there  is  an  ad- 
vantage in  this  shape  over 
straight  sides,  as  shown  in  the 
drawing.  The  lower  diaphragm 
should  be  of  finely  perforated 
tin  plate  (the  finest  sold  is  not 
objectionable),  while  the  upper 
may  be  made  of  ordinary  tinned 
iron,  pierced  with  compare- 1 
tively  large  holes.  Occasionally  the  lower  diaphragm  is  soldered 
to  a  very  small  tin  tube,  open  at  both  ends,  of  nearly  the  length  or 
the  cylinder,  near  the  top  of  which  is  a  ledge  on  which  the  upper 
diaphragm  is  made  to  rest,  as  in  the  French  coftee-pot  and  m  tlie 


The  displacer,  with  upper  and  lower  diaphragm 
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Fig.  218. 


Fig.  219. 


the  lower  orifice,  so  that  maceration  can  be  effected  in  the  per- 
colator. 

The  Queensware  Displacer. — This  is  the  same  as  the  above _  in 
sliape;  the  material  is  more  cleanly;  it  is  not  liable  to  corrosion 
with  acid  liquids,  nor  to  impart  a  black  color  and  metallic  taste  to 
solutions  of  the  vegetable  astringents. 

Lamp-chimney  JJisplacers. — No  form  of  apparatus  is  cheaper  for 
small  operations  than  ordinary  lamp-chimneys,  either  plain  (Fig. 
220)  or  with  bulb  (Fig.  221).  The  smaller  end  of  the  chimney  is 
filled  with  a  cork  cut  so  as  to  allow  the  free 
passage  of  the  liquid,  at  the  same  time  that 
it  affords  a  mechanical  support  to  the  mass, 
or  covered  with  a  piece  of  gauze,  book-mus- 
lin, or  other  coarse  fabric,  tied  securely  by 
a  string  round  the  chimney  near  its  lower 
edge,  and  a  little  carded  cotton  being  placed 
on  it,  the  under  diaphragm  is  rendered  com- 
plete; the  upper  one  may  be  made  of  paper, 
when  necessary,  as  before  described,  or,  where 
the  diameter  is  small,  may  be  omitted. 

These,  having  no  funnel-shaped  termina- 
tions, require  to  be  inserted  in  a  wide-mouth 
bottle;  one  which  answers  the  purpose  should  be  selected  and 
always  kept  at  hand;  a  piece  of  thick  pasteboard,  or  other  firm  sub- 
stance, may  be  used  as  a  support  for  an  apparatus  of  this  descrip- 


Porcelain  displacer,  with  two 
diaphragms. 


Fig.  220. 


Fig.  221. 


Fig.  222. 


B 


Lamp-chimney  displacer,  with  supports. 


38 


Tin  displacer  for  vola- 
tile liquids. 
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tion  by  cutting  a  hole  in  it  of  the  required  size,  so  as  to  suspend  it 
over  a  disli,  or  by  the  aid  of  a  retort  stand  into  a  suitable  jar  or 
measure,  as  shown  in  Figs.  2-20  and  221.  Lamp-chimneys  with 
bulbs  are  still  more  convenient  in  this  respect. 

Fig.  222  represents  a  tin  di8[)lacer  with  a  water-joint  near  tlie 
top  for  covering  and  preventing  evaporation  in  making  ethereal  or 
otlier  very  volatile  preparations ;  the  little  tube  e  serves  for  the 
escape  of  the  air  from  the  lower  vessel  J3,  so  as  to  equalize  the  at- 
mospheric pressure  between  the  top  of  the  air-tight  displacer  and 
the  receiving  bottle;  the  lower  diaphragm  a  is  soldered  on  to  the 
top  of  this  tube,  and  the  upper  diaphragm  rests  on  it;  c  represents 
the  gutter  into  which  the  top  d  tits,  and  which,  being  filled  with 
water,  constitutes  an  aii'-tight  connection.  The  displacer  fits  into- 
the  narrow-mouth  bottle  either  by  the  aid  of  a  cork  or  not,  as  the 
ca^e  may  require. 

The  form  of  percolator  devised  by  Dr.  E.  B,.  Squibb  is,  perhaps, 

the  most  complete  for  the 


Fig.  223. 


purpose  of  the  pharmacist 
of  any  yet  described ;  it 
is  represented  in  Fig.  223. 
A,  percolator,  11 J  in.  deep 
inside  measure ;  5  J  in.  dia- 
meter at  top ;  2  in.  dia- 
meter at  bottom,  which 
should  be  fiat ;  a  rim 
around  the  top  serves  to 
strengthen  it ;  the  upper 
edge  should  be  ground 
fiat  so  that  it  may  be 
covered  perfectly.  The 
cover  is  best  made  of 
heavy  sheet  India-rubber; 
a  section  about  one-third 
being  cut  nearly  through 
from" the  lower  side  forms 
a  good  hinge,  e  is  the 
well-tube ;  /,  I,  siphon, 
which  is  automatic  and 
empties  the  well-tube. 
For  a  full  description  of 
the  method  of  manipu- 
lating, the  reader  should 
consult  the  paper  in 
Proc.  Amer.  Phann.  Ass., 
vol.  XX.  p.  182. 

Brokev  Bottles.— h  por- 
tion of  the  broken  bottles 
in  a  shop  have  the  bottom 
cracked  uniformly  ott, 
which  is  likely  to  occur 
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when  hot  liquids  are  poured  into  them ;  they  furnish  a  eylinder- 
shaiied  vessel  not  unlike  the  tin  disphicement  apparatus  above  de- 
scribed (Fig.  22:^) ;  a  plug  of  cotton  is  used  for  a  diaphragm,  as  in  the 
case  of  the  funnel.  The  bottoms  of  bottles  may  be  cracked  oft"  for  this 
purpose  by  passing  gradually  round  them  a  red-hot  rod  of  iron  in 
contact  with  the  glass,  and,  when  fractured,  removing  the  sharp 
edge  by  a  tile,  or  by  inserting  the  bottle  in  a  shallow  vessel  of  cold 
water,  so  as  to  be  immersed  just  up  to  the  line  to  be  fractured,  and 
filling  it  nearly  to  tlie  same  line  with  water,  then  pouring  in  a  suf- 
ficient quantity  of  oil  of  vitriol  suddenly  to  raise  the  temperature 
on  the  inside,  the  bottom  will  generally  drop  out. 

Very  convenient  and  economical  glass  displacement  funnels  are 
made  of  various  sizes,  in  shape  like  a  broken  bottle, 
but  thicker  and  more  uniform,  and  with  a  smooth 
edge  at  both  ends ;  the  neck  is  drawn  out  with  the 
view  to  inserting  into  a  bottle,  and  the  cylinder 
may  be  conveniently  covered  with  a  suitable  piece 
of  glass  when  desirable.  ISo  diaphragms  accom- 
pany the  apparatus ;  sponge,  cotton,  or  broken  glass 
being  used. 

Availing  ourselves  of  the  very  cheap  and  common 
•production  of  syi'inges  from  glass  tubes,  which  ex- 
tend to  one  and  a  quarter  inch  in  diameter,  and  can 
be  furnished  at  a  very  low  price,  we  have  procured 
the  apparatus  represented  in  Fig.  224.  It  is  a  glass 
syringe  of  the  largest  size,  without  the  piston  or 
cap.  It  can  only  be  used  for  small  operations,  for 
which,  however,  it  is  well  adapted.  In  treating 
Spanish  flies  and  other  substances  with  ether,  Ave 
have  found  it  convenient  from  the  facility  with 
which  the  top  can  be  corked  up,  preventing  evapo- 
ration ;  a  variety  of  preparations  may  be  conve- 
niently made  with  the  syringe  pattern  displacer. 

The  Glass  Funnel. — As  already  stated,  the  com- 
mon funnel  furnishes  one  of  the  most  complete  forms 
of  displacement  apparatus.  A  porous  diaphragm 
inserted  at  the  upper  and  widest  portion  of  the  neck, 
may  consist  of  a  piece  of  moistened  sponge,  of  cotton,  or  of  tow,  but  a 
perforated  cork  covered  with  a  disk  of  filtering  iiajjer  is  preferable, 
while  for  the  [)Urpose  of  spreading  the  liquid  over  the  surface  of  the 
mass,  a  circular  piece  of  porous  paper  or  of  cotton  cloth  Avill  serve 
every  purpose.  When  a  straight  cylinder  is  used  the  swelling  of  the 
solid  contents  of  the  dis{)lacer  during  the  progress  of  its  satui-ation 
with  the  menstruum  frequently  almost  arrests  the  passage  of  the 
liquid  ;  but  in  an  ordinary  funnel  the  lateral  jjressure  is  forced  into 
an  upward  direction,  owing  to  the  tapering  of  the  sides  of  the  fun- 
nel, and  while  the  mass  is  rendered  sufficiently  compact,  it  is  not  so 
compressed  as  to  interfere  with  the  operation  of  capillary  attraction 
and  the  displacement  resulting  from  the  pressure  of  the  superin- 
cumbent liquid. 


Small  syringe  pat- 
tern diaplaoer. 
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In  the  Pharmacopoeia,  the  form  of  the  percolator  is  often,  tlioufrh 
not  tilwuj's,  designated  in  the  several  forrimlas.  Wlien  cther'^is 
used  as  a  menstruum,  cylindrical  percolators  are  directed  to  be 
used.  When  a  funnel  is  used,  a  circular  piece  of  muslin  or  of  lint 
is  directed  to  be  pressed  into  the  neck  by  means  of  a  cork  with 
notched  sides,  but  in  all  cases  a  similar  piece  of  muslin,  moistened 
slightly  with  the  menstruum,  is  directed  to  be  interposed  between 
the  diaphragm  and  the  powder  to  prevent  the  passage  of  the  line 
particles  of  the  latter. 

Receiving  Vessel. — For  reasons  that  will  more  fully  appear  when 
describing  the  management  of  the  process,  it  is  necessary  that  the 
receiving  vessel  should  be  of  such  size  as  to  hold 
precisely  the  quantity  it  is  pi-oposed  to  make,  or 
be  suitably  graduated  to  this  quantity.  A  con- 
venient plan  adopted  in  the  school  of  practical 
pharmacy,  where  various  preparations  are  going 
on  at  the  same  time,  is  to  mark  upon  a  narrow 
slip  of  paper  the  name  and  quantity  of  the  prepa- 
ration about  being  made,  and  paste  this  upon  the 
receiving  vessel  before  commencing  the  process,  in 
such  a  position  that  when  the  required  quantity 
has  passed  it  will  just  reach  the  top  of  the  slip  of* 
paper. 

It  is  convenient  for  common  purposes  to  keep 
one  or  more  graduated  bottles,  made  by  pasting  a 
slip  of  23aper  longitudinally  on  the  bottles  marked 
with  a  pen  to  the  fjviij,  f^x,  f,5xij,  Oj,  and  f^xx 
denominations,  as  shown  in  this  cut;  the  paper 
may  be  rendered  impervious  to  moisture  by  collo- 
„   ,   .  ,      .  .      dion  or  other  varnish. 

Graduated  receiving 
bottle. 

The  Management  op  the  Process. — The  follow- 
ing general  directions  describe  the  most  approved  mode  of  conduct- 
ing percolation : — 

Reduce  the  substance  to  a  uniform  powder  which  will  pass 
through  a  sieve  of  from  twenty  to  fifty  meshes  to  the  linear  inch 
(if  of  very  close  texture  a  sieve  of  sixty  meshes  is  to  be  preferred); 
now  add  just  sufficient  of  the  menstruum  to  dampen  the  powder 
without  wholly  destroying  its  mobility  ;  this  usually  requires  from 
one-fourth  to  one-half  as  much  menstruum  as  powder,  and  may  be 
accomplished  on  paper  without  moistening  it.  Now  transfer  to  a 
glass  funnel  or  other  cylindrical  vessel  with  a  porous  diaphragm, 
and  pack  it  with  little  or  much  pressure,  according  to  its  tenacity  or 
disposition  to  adhere  (more  firmly  when  alcohol  or  ether  is  the 
menstruum  than  when  water  is  to  be  used);  if  the  i:)articles  of  the 
moistened  powder  move  freely  on  each  other,  the  packing  should 
be  with  as  much  force  as  a  glass  vessel  will  bear,  the  whole  of  the 
powder  being  introduced  at  "once,  and  packed  with  a  pestle  or  pack- 
ing-stick. The  percolator  being  now  ])roperly  supported  with  its 
neck  in  a  marked  receiving  vessel,  the  whole  quantity  of  the  meu- 
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struum  may  be  poured  on,  (u-  to  the  capacity  of  the  funnel,  and  the 
process  allowed  to  proceed  to  completion.  The  liquid  must  not  be 
allowed  to  pass  more  rapidly  than  by  drops,  and  where  a  continu- 
ous stream  runs  from  the  extremity  it  is  an  indication  of  the  neces- 
sity of  more  thorough  packing.  In  most  cases  this  niay  be  reme- 
died by  corking  up  the  tubule  of  the  funnel  and  allowing  the  mass 
to  become  more  compact  by  swelling,  or  it  may  be  necessary  to  re- 
move and  repack  the  mass. 

Instances  in  which  ether  or  strong  alcohol  is  used  as  the  men- 
struum, frequently  constitute  exceptions  to  the  rule  of  passing  by 
drops;  in  these  the  operator  will  use  his  judgment  as  to  repassing 
the  liquid,  being  careful  that  the  strength  is  fully  and  completely 
extracted  by  the  quantity  of  liquid  remaining  in  the  preparation 
when  completed. 

In  the  process  of  packing  the  moistened  powder  into  the  cylinder, 
reference  must  be  had  to  the  nature  of  the  substance  in  hand  and 
the  menstruum  ;  the  rule  seems  to  be  that  the  firmness  of  the  pack- 
ing should  be  inversely  as  the  solvent  and  softening  power  of  the 
liquid  upon  the  solid  under  treatment. 

When  a  substance  in  a  suitable  powder  has  been  dampened  and 
properly  packed  in  a  percolator,  so  that,  on  the  addition  of  the 
liquid  above,  it  passes  drop  by  drop,  and  the  first  portions,  being 
returned,  give  a  clear  and  very  strong  preparation,  the  last  portions 
of  liquid  should  pass  almost  destitute  of  the  soluble  principles  contamed 
in  the  drug.  This  is  the  clearest  indication  of  the  success  of  the 
manipulation,  and  obviates  the  necessity  of  any  mesxna  of  exjjressing 
the  last  portions  of  liquid  from  a  porous  mass. 

In  making  preparations  by  displacement,  we  should  aim  by 
skilful  manipulation  to  extract  nearly  all  from  the  drug  that  is 
soluble,  before  reaching  the  measure  indicated  in  the  formula,  the 
last  addition  will  then  serve  to  displace  the  last  portion  held  by  the 
dregs,  and  to  dilute  the  liquid  to  the  proper  point. 

After  the  process  of  maceration  the  dregs  are  almost  always  satu- 
rated with  the  strongest  portion  of  the  liquid,  which  is  wasted 
unless  some  means  of  expression  are  resorted  to;  but,  if  the  dregs 
be  thrown  upon  a  filter  and  drained,  and  a  portion  of  the  menstruum 
poured  upon  it,  the  h'st  drop  may  sometimes  be  displaced  without 
a  resort  to  the  troublesome  process  of  expression. 

If  the  liquid  tlius  added  to  the  dregs  is  different  from  the  men- 
'  struum  originally  employed,  and  especially  if  it  is  a  heavier  liquid, 
it  is  liable  to  mix  with  it,  and  sometimes  results  in  injury  to  the 
:  preparation.  By  adding  about  one-third  less  of  the  displacing 
liquid  than  the  supposed  quantity  of  menstruum  remaining  in  the 
:  dregs,  this  inconvenience  is  generally  obviated. 

In  the  preparation  of  tinctures  in  which  the  last  portions  cannot 
be  recovered  by  adding  water  on  to  the  top  of  the  cylinder,  and  in 
raaking  lurge  quantities  of  extracts  with  strong  alcohol,  the  con- 
siderable loss  of  the  nlcohol'calls  for  the  use  of  a  press.  Convenient 
screw-presses  are  made  in  ithe  cities,  and  sold  at  moderate  prices ; 
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those  shown  in  the  previous  cha[)ter  are  well  adapted  to  the  ohject 
in  view. 

Solution  of  Gum  Resins,  etc.,  in  Displacement  Ajyparatus. — Veo-e- 
table  products  of  this  class  are  usually  so  soluble  in  the  nieiisti-ua 
employed  for  their  extraction  as  to  i-ender  it  a  matter  of  little  im- 
portance whether  they  are  treated  by  maceration  or  percolation. 
They  should  be  thoroughly  divided  in  order  to  expose  an  extended 
surface  to  the  action  of  the  liquid,  and,  if  dissolved  by  percolation, 
should  be  mixed  with  an  equal  bulk  of  sand  to  facifitate  the  pro- 
cess. Tinctures  of  this  class  made  by  maceration  require  to  be 
filtered  to  free  them  from  impurities  suspended  in  them,  the 
necessity  of  which  is  obviated  when  they  are  made  by  percolation. 

Continuous  percolation  may  be  accomplished  by  the  following 
automatic  arrangement,  which  is  adapted  equally  to  filtration: — 

A  bottle  or  globe,  capable  of  containing  the  quantity'  of  men- 
struum necessary  to  complete  the  preparation,  is  fitted  with  a 
perforated  cork,  in  wliich  is  inserted  a  glass  tube  of  such  length  as 
that,  being  inverted  over  the  percolator,  the  tube  will  descend  below 
the  surface  of  the  liquid  contained  in  it.  The  lower  end  of  the 
tube  should  have  a  short  curve  turned  on  it;  the  bottle  or  globe 
being  filled  and  arranged  in  tliis  manner  will  not  discharge  any  of 
its  contents  into  the  percolator  until  the  surface  of  the  liquid  con- 
tained in  it  falls  below  the  extremity  of  the  tube;  a  bubble  of  air 
will  then  pass  up  into  the  bottle,  and  a  corresponding  portion  of 
the  liquid  will  descend.  In  this  way,  the  supply  in  the  j^ercolator 
will  be  kept  up  until  the  bottle  has  emptied  itself;  and,  if  the 

quantity  of  the  liquid  has  been  accurately- 
estimated,  the  preparation  will  be  finished 
without  further  attention. 

Instead  of  having  merely  a  straight  piece 
of  tube  inserted  in  the  mouth  of  the  bottle 
from  which  the  liquid  is  supplied,  two  tubes 
may  be  used,  as  shown  in  Fig.  226.  In  this 
case,  the  afflux  tube  a  is  turned  up  at  the  end, 
as  recommended  above,  and  as  the  liquid  runs 
out  here  air  enters  at  b.  The  surface  of  the 
liquid  into  which  a  is  immersed  must,  how- 
ever, be  so  far  below  the  lowest  ]ioint  of  h  as 
to  enable  the  air  to  depress  the  liquid  in  the 
external  ascending  part  of  6,  and  thus  to  enter 
the  bottle. 

The  size  of  tlie  tubes  must  be  also  so  ar- 
ranged that  the  liquid  will  not  run  from  a 
unless  the  orifice  of  the  tube  be  in  contact  with  the  contents  of  the 
filter,  so  that  the  cohesive  attraction  of  the  liquid  may  overcome 
the  capillary  attraction. 

The  rationale  of  the  process  of  percolation  is  very  similar  to  that 
of  filtration ;  both  are  due  to  capillary  attraction.  In  ordinary 
filtration,  the  capillarity  of  the  paper  causes  tlie  absorption  o_t  a 
certain  quantity  of  liquid,  but  on  more  than  enough  to  wet  it  beuig 


Fig.  226. 


Bottle  for  continuous  filtra- 
tion and  displacement. 
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added,  the  pressure  of  this  drives  out  the  first,  taking  its  place,  ami 
soon.    Precisely  the  same  thing  occurs  in  percolation  ;  a  porous 
substance,  being  saturated  with  any  liquid  for  which  it  has  an 
affinity,  will  yield  this  up,  if  a  jiortion  of  liquid  he  poured  on  above, 
:  from  the  force  of  gravitation  merely  ;  and  hence,  in  proportion  to 
I  the  height  of  the  column  of  liquid,  other  things  being  equal,  will 
I  be  the  rapidity  of  the  process. 

The  fact  that  alcohol  and  ether  pass  through  most  plants  so 
much  more  rapidly  than  water,  is  due,  perhaps,  in  part  to  these 
[  liquids  being  less  forcibly  held,  by  this  species  of  attraction,  but 
I  mainly  to  their  dissolving  less  freely  the  organic  proximate  princi- 
I  pies  most  abounding  in  plants,  and  which  render  aqueous  liquids 
so  thick  and  viscid  as  to  [)ass  with  difficulty. 

Veri/  porous  drugs,  such  as  rhubarb,  senna,  squill,  gentian, 
1  hyoscyamus,  and  others  containing  a  large  proportion  of  extractive 
!  matters,  cannot  be  conveniently  treated  by  displacement  with  wine 

■  or  liquids  containing  a  considerable  proportion  of  water,  owing  to 
I  their  powerful  capillarity;  in  treating  these,  either  by  water, 

diluted  alcohol,  or  diluted  acetic  acid,  the  following  points  are  to 
be  observed : — 

a.  The  powder  must  not  be  too  fine,  though  uniform.  Tlie 
.  Pharmacopoeia  directs  for  rhubarb,  to  be  treated  with  mixed  alcohol 

and  diluted  alcohol,  in  a  powder  which  would  pass  through  a  sieve 
of  50  meshes  to  the  linear  inch  (moderately  fine)  ;  or  in  instances 
1  where  diluted  alcohol  is  used,  40  meshes  (moderately  coarse).  For 

■  senna,  treated  with  diluted  alcohol,  moderately  fine.  Squill,  treated 
<  either  with  diluted  alcohol  or  diluted  acetic  acid,  moderately 

■  coarse.  Gentian  is  ordered  in  moderately  fine  (No.  60)  and  mode- 
;  lately  coarse  (oSTo.  40)  powder,  according  to  the  alcoholic  strength 

of  the  menstruum. 

b.  The  coarse  powder  must  be  thoroughly  moistened  with  the 
!  menstruum  before  being  introduced  into  the  precolator;  it  must  be 

at  first  rather  loosely  packed,  otherwise,  being  swelled  very  much 
on  tbe  absorption  of  the  liquid,  it  may  become  too  tight.  The 
'  common  funnel  is  to  be  preferred  under  these  circumstances. 

c.  When  the  process  proceeds  with  difficulty,  from  the  causes- 
above  described,  or  from  otherwise  defective  manipulation,  it  may 
be  partly  obviated  by  adding  a  considerable  colunm  of  the  rnen- 

•  struum  above  the  mass;  this,  acting  by  hydrostatic  pressure,  forces- 
'  the  liquid  through  with  increased  facility. 

d.  Time  and  i^atience  will,  to  a  certain  extent,  correct  the  same- 
difficulty;  after  the  first  portions  of  the  liquid,  which  pass  so  slowly 

'  from  being  highly  charged  with  the  soluble  principles,  and  from  the- 
continued  swelling  of  the  powder,  the  remainder  will  often  come- 
through  more  readily,  increasing  in  raj)idity  to  the  end. 

e.  The  admixture  of  sand  serves  a  good  purpose  in  this  case,  as- 
in  that  of  the  gum  resins. 

/.  Alcohol,  diluted  in  vartous  proportions  with  water,  is  directed 
for  making  fluid  extract  of  senna,  fluid  extract  of  ]iink-root,  syrup 
of  rhubarb,  syrup  of  seneka,  compound  syrup  of  squill,  and  some- 
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other  preparations,  on  account  of  the  difficulty  of  conducting  tlie 
percolation  with  water  alone. 

Ytry  compact  Drugs. — Seeds  and  other  parts  of  plants,  when  of 
close  texture,  not  readily  penetrable  by  menstrua,  may  require,  as 
directed  in  the  case  of  tincture  of  mix  vomica,  that  the  finely 
jDowdered  drug  be  subjected  to  prolonged  elevation  of  temperature 
in  contact  with  the  menstruum,  previously  to  percolation.  And 
the  instances  are  frequent,  not  only  in  preparing  fluid  extracts,  but 
also  tinctures,  that  owing  to  failure  to  extract  the  whole  strength 
of  the  drug  with  the  quantity  of  menstruum  ordered,  it  becomes 
necessary  to  continue  the  process  and  evaporate  the  excess  of  the 
menstruum;  in  such  cases,  special  care  must  be  taken  to  preserve 
the  proper  alcoholic  strength  of  the  preparation  by  allowing  for 
the  greater  proportional  loss  of  the  more  volatile  ingredient,  and  to 
prevent  the  deterioration  of  the  preparation  by  heat,  by  the  pre- 
caution almost  invariably  directed  in  the  Pharmacojmia,  of  setting 
aside  the  first,  more  concentrated,  part,  evaporating  the  last  portion 
only,  and  finally  mixing  the  liquors. 

Displacement,  apjdied  to  hot  liquids,  requires  some  modification  of 
the  apparatus  and  the  manipulation. 

The  deterioration  to  which  vegetable  infusions  are  liable  hy  boil- 
ing is  adverted  to  under  that  head  ;  the  chief  use  of  percolation 
with  steam  or  hot  liquids  is  to  obviate  this,  at  the  same  time  that 
the  advantages  of  high  temperature  are  secured. 

Fig.  227. 


D 


J 


Smith's  steam  diaplnoer. 


The  steam  percolator.  Fig.  227,  invented  by  the  late  C.  Augustus 
Smith,  of  Cincinnati,  Ohio,  consists  of  two  distinct  parts,  £,  the 
(lisplacer,  and  C,  the  boiler,  connected  by  a  tube  of  tin  or  lead,  U 
^  is  a  tin  cap  luted  on  to  the  top  of  a  common  displacement  tube 
terminating  in  the  funnel-shaped  appendage  below.    This  is  sur- 
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roniided  by  a  tin  jacket,  into  the  bottom  of  which  the  conical  tnl)e 
G  conducts  cold  water,  while  the  spout  i/ discharges  the  wanned 
water  from  the  top.  The  substance  to  be  treated  being  placed  in 
the  displacer,  and  tlie  liquid  designed  to  be  applied  to  it  put  into 
the  boiler,  the  connections  are  luted  on,  and  heat  applied  by  the 
lamp  or  preferably  by  a  gas  furnace.  The  vapor  which  is  gene- 
rated passes  through  the  tube  Z>,  and  penetrates  the  whole  mass 
in  the  displacer;  the  jacket  being  now  tilled  with  cold  water,  the 
steam  is  condensed  and  passes  out  below,  where  it  is  collected  in 
the  receiver  F.  The  advantage  is  thus  gained  of  penetrating  the 
powder  thoroughly  by  the  aid  of  heat,  while  the  deteriorating 
influence  of  decoction  is  avoided. 

This  instrument  possesses  advantages  over  the  ordinary  means 
for  extraction  with  hot  liquids  which  should  recommend  it  to 
general  favor ;  it  is  not  only  useful  as  a  substitute  for  decoction, 
but  obviates  the  difficulty  above  adverted  to  of  extracting  certain 
porous  and  largely  soluble  vegetables  with  water.  The  steam, 
whether  of  water  or  alcohol,  being  generated  in  the  boiler  and 
passed  into  the  displacer  before  the  addition  of  cold  water  to  the 
cooler,  is  maintained  at  an  elevated  temperature  until  it  has  tho- 
roughly permeated  the  mass ;  it  is  then,  by  refrigeration,  converted 
into  liquid,  which  finds  ready  egress  through  the  lower  orifice,  and 
is  highly  charged  with  the  soluble  vegetable  principles  present. 
The  removal  of  these,  added  to  the  pressure  of  the  steam,  continu- 
ally kept  up  from  the  boiler  as  fast  as  it  is  condensed,  renders  the 
flow  rapid  and  the  preparation  concentrated. 

Fluid  extract  of  senna  can  be  prepared  in  the  steam  displacer 
without  the  use  of  alcohol  as  a  menstruum ;  so  concentrated  is  the 
decoction  obtained  in  the  first  instance  as  to  require  very  little 
evaporation  to  bring  it  to  the  officinal  standard. 

The  apparatus,  as  above  described,  is  imperfectly  adapted  to  treat- 
ing substances  with  diluted  alcohol ;  if  that  liquid  be  placed  in  the 
boiler,  the  eft'ect  of  the  heat  applied  is  to  drive  over  the  alcohol  first 
and  then  the  water,  so  that  the  first  portion  being  stronger  of  the 
resinous  principles,  and  the  latter  of  the  starch  and  extractive,  the 
mixture  of  the  two  would  be  turbid.  To  obviate  this,  two  boilers 
are  sometimes  adapted  to  one  cylinder,  one  for  alcohol  and  the 
other  for  water,  and,  by  a  proper  regulation  of  the  heat  to  each,  the 
vapors  may  be  brought  over  in  nearly  equal  proportions  at  the  same 
time.  The  cylinder  should  not  be  made  of  too  great  diameter  nor 
length;  but  I  am  informed  by  the  inventor  that  he  uses  cylinders 
of  the  capacity  of  a  barrel;  this  is  perhaps  the  largest  size  that 
would  answer  well  in  practice;  where  larger  quantities  of  the  same 
substance  are  to  he  treated  at  once  than  will  fill  such  a  cylinder,  or 
where  several  dift^'erent  operations  requiring  the  same  menstruum 
are  to  be  conducted  simultaneously,  two  or  more  cylinders  may  be 
attached  to  the  same  boiler,  and  placed  in  the  same  cooler. 

Substances  heretofore  digested  in  hot  alcohol,  a  very  inconvenient 
process,  may  be  treated  with  that  menstruum  with  great  facility  by 
using  this  apparatus. 
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For  percolation  loilh  ether,  an  ingenious  apparatus,  invented  by 
Prof.  Mohr,  is  figured  in  his  work.    It  combines  the  advantages  of 

a  good  air-tight  displacer  witli  that  of  a  still 
for  I'ecovering  the  ether ;  it  is,  however,  a  com- 
plex apparatus,  and  rather  troublesome  to  use. 

For  percolation  at  ordinary  temperatures, 
especially  where  a  small  amount  of  the  medi- 
cinal substance  is  to  be  treated  with  ether,  a 
common  displacer  may  be  used,  care  being  taken 
to  cover  it  and  the  receiving  vessel,  to  prevent 
evaporation;  a  narrow  lamp-chimney,  fitting 
below  into  a  wide-mouth  bottle,  will  be  found 
to  serve  a  good  purpose,  or,  if  large  enough,  a 
syringe  pattern  displacer.  An  adapter,  such 
as  is  used  in  retort  operations  (Fig. .228  A),  mny 
be  inserted  through  a  perforated  cork  into  a 
convenient  bottle,  the  top  being  covered  Avith 
a  piece  of  bladder  pierced  with  pin  holes,  or 
fitted  rather  loosely  with  a  cork  to  prevent 
evaporation. 

Fig.  228  represents  two  forms  of  displacers 
for  ether  and  other  volatile  liquids ;  A  is  an 
adapter.  The  tube  C  is  drawn  out  into  a  fine 
point,  so  as  to  admit  the  passage  of  the  air 
without  favoring  evaporation.  JE  represents  a 
notched  cork  diaphragm,  F  a  broken  retort 
beak,  suited  to  similar  operations. 

The  application  of  a  vacuum  to  promote  the 
rapidity  of  percolation  is  an  important  improve- 
ment in  certain  cases,  and  several  very  inge- 
nious forms  of  apparatus  have  been  contrived 
by  the  French  with  this  end  in  view ;  perhaps 
the  best  of  these  are  the  coffee-pots,  in  which 
the  pressure  of  steam  is  first  brought  to  bear  in  penetrating  the 
mass  with  the  hot  liquid,  and  then,  by  the  withdrawal  of  the  source 
of  heat,  the  steam  is  immediately  condensed,  creating  a  vacuum 
which  hastens  the  downward  passage  of  the  liquid.  In  using 
Smith's  steam  displacer,  though  at  no  time  a  very  complete  vacmuii 
is  formed,  yet  this  principle  comes  into  play,  and  undoubtedly  faci- 
litates the  percolation  of  the  mass  under  treatment,  in  the  same 
way  that  it  operates  in  a  vacuum  displacer. 


Extemporaneous  glass 
displacers. 
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CHAPTER  VII. 

TINCTUKES. 

The  consideration  of  the  process  of  percolation  has  prepared  the 
student  to  enter  upon  those  Galenical  solutions  in  the  preparation 
of  which  it  is  employed.  Prominent  among  these,  as  the  most  nu- 
merous and  most  varied,  is  the  class  of  tinctures  called  by  the  French 
alcoolatures. 

The  study  of  these  and  other  Galenical  solutions  is  less  attended 
to  by  students  than  their  importance  demands;  in  some  respects,  a 
knowledge  of  pharmaceutical  preparations  is  more  important  than 
a  familiarity  with  the  drugs  themselves.  It  is  the  preparations  that 
enter  into  the  prescriptions  of  the  physician  almost  exclusively;  he 
should  be  acquainted  not  only  with  their  doses,  but  with  their  proper 
therapeutical  and  pharmaceutical  adaptations,  as  modified  by  the 
menstrua  employed  in  their  preparation,  by  their  degree  of  concen- 
tration, their  miscibility  with  other  liquids,  and  their  other  phy- 
sical peculiarities. 

With  a  view  to  conveying  this  knowledge,  as  far  as  practicable, 
the  present  chapter  is  devoted  to  the  consideration  of  the  tinctures 
officinal  in  the  U.  S.  Pharmacopoeia,  and  those  uuofhcinal  tinctures 
which  are  commonly  used  in  this  country. 

Tinctures  invariably  contain  alcohol,  generally  more  or  less  di- 
luted, as  the  vehicle  for  their  active  ingredients. 

Alcohol,  as  officinal  in  the  Fharmacopoeia,  is  a  colorless,  limpid, 
very  volatile  liquid,  of  a  peculiar  penetrating  odor,  and  burning 
taste,  having  a  specific  gravity  of  .835.  Its  chief  impurities,  as 
found  in  commerce,  are  as  follows:  Water,  which  increases  its  sjie- 
cific  gravity  in  the  ratio  of  its  proportion;  fusel  oil,  a  constituent 
of  whiskej',  which,  being  volatile,  though  less  so  than  alcohol,  is 
generally  imperfectly  separated  in  the  distillation;  this  may  be  de- 
tected, by  its  imparting  the  peculiar  odor  of  whiskey  to  the  alcohol, 
fuid  particularly  by  the  odor  left  on  the  hand,  after  the  alcohol 
has  evaporated  from  it:  and  occasionally  coloring  matter,  derived 
from  the  casks  in  which  it  is  kept. 

For  a  description  of  the  mode  of  manufacture  and  chemical  cha- 
racters of  alcohol  the  reader  is  referred  to  Part  IV.,  where  it  is 
treated  of  as  a  product  of  Fermentation. 

Alcohol,  of  .835  sp.  gr.,  called  druggist's  alcohol,  contains  85  per 
cent,  of  i)ure  or  absolute  alcohol ;  it  is  an  excellent  solvent  for  a  large 
luinibor  of  vegetable  substances,  as  resins,  camphor,  benzoic  acid, 
tannic  acid,  the  balsams,  gra])C  sugar,  the  vegetable  alkalies,  castor 
oil,  also  for  some  inorganic  substances,  as  iodine,  chloride  of  iron, 
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carbonate  and  muriate  of  ammonia,  caustic  potassa  and  soda,  nearly 
all  deliquescent,  and  a  few  other  salts.  It  mixes  freely  in  all  pro- 
iK.rtions  with  water,  ether,  acetic  acid,  and  most  of  the  essential 
oils,  and  reacts  with  several  acids,  forming  ethers. 

Besides  its  extensive  solvent  powers,  qualifying  it  for  so  many 
uses  in  pharmacy,  it  is  a  most  convenient  antiseptic,  etiectually  pre- 
venting fermentation  iu  organic  solutions  to  which  it  is  added. 

By  the  low  temperature  at  which  it  evaporates,  it  is  well  suited 
to  the  preparation  of  concentrated  medicines  requiring  evaporation. 

In  connection  with  these  valuable  physical  properties,  it  has  im- 
portant therapeutical  relations.  Alcohol  is  a  powerful  arterial 
stimulant;  even  in  small  quantities  it  produces  fulness  of  pulse,  and 
a  general  excitant  intiuence  on  the  system  ;  and  hence  the  tinctures, 
especially  those  given  in  large  doses,  should  not  be  used  iu  the 
treatment  of  inflammatory  diseases,  and  should  be  employed  with 
prudence  in  all  chronic  cases,  lest  the  continual  stimulus  derived 
from  the  alcohol  they  contain  should  lead  to  the  habitual  use  of 
intoxicating  drinks. 

The  use  of  strong  alcohol  in  the  preparation  of  tinctures  is  con- 
fined to  a  comparatively  small  number,  chiefly  such  as  contain  a 
considerable  proportion  of  essential  oil,  of  resin,  or  of  resinoid 
principles.  These  constitute  the  second  class  in  the  syllabi  which 
follow. 

Diluted  Alcohol — Alcohol  Dilufuin,  TJ.  S.  P. — This  is  more  exten- 
sively employed  than  the  foregoing  as  a  menstruum  for  tinctures; 
is  consists  of  equal  parts  by  measure  of  alcohol  and  water ;  its  specitic 
gravity  is  .941.  Containing  water,  the  great  natural  solvent,  in  so 
large  proportion,  this  liquid  is  capable  of  extracting  from  plants, 
gum,  extractive  matter,  vegetable  albumen,  and  most  coloi'ing 
matters  which  are  soluble  iu  that  menstruum,  and,  to  a  certain 
extent,  resinous  mattei*s,  essential  oils,  and  vegetable  alkalies, 
soluble  in  alcohol;  also  sugar  and  tannic  acid,  soluble  in  both. 

It  has  been  supposed  that  the  aflinity  for  each  other  of  the  two 
ingredients  in  this  liquid,  interferes  somewhat  with  the  solvent 
powers  of  each  ;  so  that  substances  wholly  insoluble  in  water  would 
not  be  so  thoroughly  extracted  by  a  given  quantity  of  diluted 
alcohol,  as  by  halt'  the  quantity  of  "strong  alcohol;  and  so  in  the 
case  of  substances  insoluble  in  alcohol,  they  would  not  be  so  tho- 
roughly extracted  by  the  mixture  as  by  water  alone:  but, according 
to  the  experimentsof  M.  Jacques  Pereonne,  published  in  the  Ame- 
rican Journal  of  Phannaci/,  vol.  xviii.  pp.  21,  103,  the  revei-se  of 
this  is  the  fact,'  and  a  mixture  of  alcohol  and  water  is  stated  to  be 
a  better  solvent  of  the  resinous  and  extractive  principles  of  plants, 
than  the  same  quantity  of  these  two  liquids  separately  employed. 

Whatever  may  be  the  truth  in  theory,  diluted  alcohol  is  fouiid 
in  practice  to  answer  a  good  jnirpose;  furnishing  tinctures  which 
are  reasonably  permanent^at  the  same  time  that  they  are  less  stuna- 
latino:  than  those  made  Avith  strong  alcohol,  and  are  generally 
miscihle  with  aqueous  solutions  without  any  portion  of  their  active 
principles  precipitating. 
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Several  observers  have,  however,  directed  attention  to  the  deposits 
universally  occnrring  in  tinctures  after  long  standing,  and  the  con- 
clusion has  been  reached,  by  experiment,  that  these  generally 
contain  appreciable  quantities  of  the  active  ingredients  of  the  pre- 
parations. 

There  are,  no  doubt,  advantages  gained  by  varying  the  propor- 
tions of  water  and  alcohol  to  suit  particular  drugs. 

There  are  several  preparations  officinal  in  the  Pharmacopoeia 
which  are  cxcei)tions  in  the  jiroportion  of  alcohol  contained  in  them. 
The  infusion  of  digitalis,  and  compound  infusion  of  gentian,  as 
before  stated,  are  rendered  permanent  by  small  quantities  of  alcohol 
added  to  them,  or  by  being  made  with  very  weak  diluted  alcohol. 

The  numerous  fluid  extracts  are  made  with  varied  proportions 
of  alcohol,  glycerin,  and  water  in  extracting  the  drugs,  and  also 
with  a  suitable  proportion  of  alcohol  and  glycerin  added  for  its 
antiseptic  properties. 

In  the  last  edition  of  the  U.  S.  Pharmacopoeia,  a  change  which 
Avas  commenced  in  the  preceding  edition  has  been  more  fully 
carried  out,  much  to  the  gratification  of  many  pharmacists  Avho 
felt  the  controlling  authority  of  the  Pharrnacoposia,  and  yet  were 
well  assured  that  menstrua  of  different  alcoholic  strengths  were  re- 
quired to  properly  extract  the  active  principles  of  the  various  drugs 
directed  in  the  formulas. 

The  following  syllabus  will  enable  the  student  to  fix  the  various 
tinctures  in  their  relation  to  the  menstrua  most  readily  in  his  mind. 

Syllabus  of  Tinctures  (U.  S.  P.  1870)  showikg  the  Alcoholic 

STRENGTH  OF  MENSTRUUM  AKD  PROPORTION  OF  DrUU  TO  A  PINT. 


Name  of  Tincture. 


Aconiti  rndicis 
Aloes  et  myrrhse 
AssnfoetidsB 
BenzoiuL 

'  cdinp. 

Cannnhis 
Cftstorei 
Guainci 
lodini 

"  cotnp. 
Lupuliiiae 
Myirhte 
Nacia  vomicce 
Tolutiuiii 
Veratri  viridis 
Zinziher 
Arnica 
Ciuclionee 

'*  coinp. 


Strength  of  menstruum. 


Alcohol 


Alcohol  3  parts,  wntpr  1  part 


Proportion  of  drug. 


of  each  to  Oj. 
5'j  to  Oj. 
|iij  to  Oj. 

giij  benz.,  §ss  soc.  aloes  f  alco. 
^ij  storax,  §j  tolu         1  Oij. 
grs.  360  ext.  lo  Oj. 
.?j  to  Oj. 
§iij  to  Oj. 

5.i  '0  Oj. 

§ss  iodine,  ^j  iodide  potassium. 

.2ij    to  Oj. 

siss  to  Oj. 

^iv   to  Oj. 

.^iss  to  Oj. 

.^viij  to  Oj. 

'^iv    to  Oj. 

^iij    to  Oj. 

^iij  to  Oj.  [taria. 
§iv  cinchona,  grs.  800  serpcn- 
§iij  b.  orange  peel,  Oiisa  alco.  J. 
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Syllabus  op  TmcTVREs-~Co7iii7iued. 


Name  of  tincture. 


Ferri  chloridi 

Sanguinnria 

Cinnamoa 

Jalapaj 

Kino 

Aurantii 

BelladonnsB 

Colchicum 

Colombo 

Cantharides 

Capsici 

Cardamomi 


comp. 


Catechu 

Conii 
Cubeba 
Digitalis 
Gallae 

Gentian,  comp. 

Hellebori 

II  umuli 

Hyosciami 

Krameria 

Lobelia 

Opii 


Opii  camphor.'ita 


Quassia 

Ehei  et  gennis 

Scillne 

Serpentariee 
Stramouii 
Aloes 
Opii  deod. 

"  ncetata 
Guaiaci  ammon. 
Vulerianaj  ammon. 


Strength  of  menstruum. 


Alcohol  3  parts,  sol.  iron  1  part 
Alcohol  3  parts,  water  1  part 
Alcohol  2  parts,  water  1  part 


Alcohol  1  part,  water  1  pnrt 


Alcohol  1  part,  water  3  parts 

Alcohol  h  part,  dis.  vinegar  12  oz. 
Spirits  aramoa.  aromat. 


Proj)ortion  of  drug. 


rt'j  to  Oj. 
§iss  to  Oj. 
|iij  to  Oj. 
prs.  720  to  Oj. 
§ij  to  Oj. 
to  Oj. 
to  Oj. 
to  Oj. 
to  Oj. 
to  Oj. 
toOj. 

3G0  cardamom 

1 20  caraway 

300  cinnamon 

GO  cochineal 

cinnamon  )  ^  „^ 
I  to  Oij. 


S'J 
§0 
§'j 

^^ss 

S'j 

grs. 
grs. 
grs. 
prs. 

•S'j. 

,^iij  catechu 


honey 
to  Oi 


Oij. 


;ij  to  Oj. 
i'j  to  Oj. 
3'j  to  Oj. 
iij  to  Oj. 

gij  gentian  "j 

bitter  orange  peel  I  to 
§ris  cardamom  J 
gij  to  Oj. 
giiss  to  Oj. 
gij  to  Oj. 
giij  to  Oj 
i'j    to  Oj. 

^'i  toOj. 

grs.  60  opium 
grs.  I'O  benzoic  acid 
grs.  40  camphor        }■  to  Oij. 
f5j  oil  anise 
§:j  honey 
§j  to  Oij. 

gij  to  Oj. 

to  Oj. 

toOj. 

to  Oj. 

to  Oj. 
S'j  opium, 
.^i'j  to  Oj. 
5'j  toOj. 


The  formulas  are  given  in  this  chapter  for  all  the  tinctures  in  the 
U.  S.  Pharmacopoeia,  and  some  others,  deemed  of  imjtortance.  The 
following  syllabi  have  been  prepared  by  way  of  jiresenting  in  a 
single  view  this  important  class  of  preparations,  and  the  classifica- 
tion gives  facilities  to  the  student  for  committing  to  memory  the 
proportions,  uses,  and  doses  of  the  officinal  tinctures. 
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THE  OFFICIKAL  TIl^CTURES. 

Classified  for  Study  (See  Formulas  and  Comments.) 
2meiwr«,  U.S.P.  I860." 

Group  1.— Narcotics,*  seclntives,  etc.    With  diluted  alcohol,    rroportions,  |ij  of  the 
drug  to  Oj.    Doses,  10  drops  to  fgij. 


Officinal  name. 

Med.  proiJcrtics. 

Dose. 

Remarks. 

Tinctura  bellndonnsB 
"  strsimonii 
"  conii 
"  hyoscyami 
"  digitalis 

"  scillaa 
colchici 

'•  lobelice 

"  sanguinarite 

Narcotic 
do. 

Alterative,  narcotic 
Narcotic,  laxative 
Diuretic,  sedative 

Emetic,  diuretic,  etc. 
Diuretic,  etc. 

Emetic,  narcotic 
Alcohol  3  pts.,  water 
1  pt.,  menstruum 

20  to  30  drops 
do. 

30  to  GO  drops 
do. 

10  drops 

10  to  30  drops 
20  drops  to  f5j 

fgss  to  fSJ 
do. 

From  the  leaves. 
Made  from  the  seeds. 
Misnamed  tinct.cicutse 
Fi'om  the  leaves. 
From  Engli!^h  leaves 

of  second  year. 
See  Acetum  scillfe. 
From  the  seeds.  See 

Vina  and  Aceta 
Emetio  dose,  f§sa 
do. 

The  first  group  of  tinctures  are  all  made,  with  one  exception,  in 
the  proportion  of  two  ounces  of  the  drug  to  one  pint  of  diluted 
alcohol ;  they  are  easy  of  preparation  by  percolation,  the  herbs 
usually  yielding  their  active  principles  and  coloring  matter  before 
the  whole  amount  of  menstruum  has  passed.  Stramonium  and 
Colchicum  tinctures  are  made  of  the  powdered  seeds :  the  former  is 
remarkable  for  having  a  peculiar  green  or  fluorescent  appearance 
when  seen  by  reflected  light,  though  very  clear  and  of  a  decided 
brown  color  by  transmitted  light. 

The  niiijority  of  them  are  narcotics,  and  are  given  in  the  dose  of 
from  20  to  60  drops.  Considered  therapeutically  the  six  first  named 
in  the  table  form  a  very  natural  group;  the  remaining  four  have 
fewer  points  of  resemblance,  and  several  cannot  be  classed  Avith 
narcotics  without  doing  some  violence  to  their  true  position.  The 
tincture  of  digitalis  is  not  only  peculiar  in  its  therapeutical  action, 
but  forms  an  exception  in  the  dose,  which  should  not  exceed  ten 
drops. 


Group  2. — Narcotics,  sedatives,  etc.    With  strong  alcohol,  saturated  or  nearly  so. 
Doses,  6  to  10  drops. 


Offlclnal  name. 

Proportions. 

Dose. 

Medical  properties. 

Tinctura  nconiti  radicis 
"     nucis  vomica) 
"     veratri  viridis 
"  cannabis 

Svj  to  Oj 
,^iv  to  Oj 
§viij  to  Oj 
gvj  ext.  to  Oj 

gtt.  V  to  X 

gtt.  V  to  XV 

gtt.  V  to  XV 
gtt.  V  to  XX 

Nervous  sedative. 
Nervous  Btimulatit. 
Arterial  sedative. 
Cerebral  stimulant. 

Tinctures  of  the  fecovd  group  arc  among  the  most  powerful  liquid 
preparations  in  use.    They  require  the  utmost  care  in  percolating 


*  See  Gronp  2,  and  Galenical  PreparalioiiH  of  Opium. 
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the  several  drugs,  that  the  process  shall  proceed  so  slowly  and  so 
completely  as  to  extract  the  active  principles  from  the  lari^e  amounts 
prescribed,  or  should,  it  happen  that  the  whole  strength  has  not 
been  extracted  up  to  the  time  or  riear  the  time  of  the  full  quantity 
having  passed,  it  is  better  to  set  aside  the  tincture  which  has  been 
collected  and  pass  the  remainder  into  an  evaporating  dish,  in  which 
it  may  he  concentrated  at  a  very  low  temperature  and  added  to  the 
first  portion. 

These  tinctures  should  be  generally  diluted  in  prescription,  rather 
than  prescribed  singly,  except  where  the  patient  or  nurse  has  expe- 
rience and  care  in  dropping.*  It  is  needless  to  remind  the  reader 
that  these  tinctures  are  jDOwerful  j)oisons,  though  the  tincture  of 
veratrura  viride  is  perhaps  not  unfrequently  taken  in  "doses  much 
larger  than  that  indicated  above. 


Group  3. — Chiefly  stimulants  and  nromatics.    Doses,  generally  from  f^j  to  fjij.  Made 
of  varying  proportions  with  diluted  alcohol. 


Officinal  name. 

Proportions. 

Dose. 

Med.  properties,  etc. 

Tinotura  Valerianae 

gij  to  Oj 

Tonic,  antisp'isra. 

serpentaria5 

.^'j  do. 

do. 

Stimulant,  tonic. 

tt 

oubebse 

iU  do. 

do. 

do.  diuretic. 

<( 

cantbaridis 

§33  do. 

gtt.  XX 

do.  to  be  diluted. 

<i 

capsici 

.^ss  do. 

do.  do. 

<( 

ciiinamomi 

§'ss  do. 

Aromat.  adjuvant. 

If 

cardamomi 

§  j  do. 

do.  do. 

C  cardamom  grs.  144 

1  cinnamon  grs.  120  | 

K 

cardamomi  comp. 

to  Oj   -!  caraway  grs.  48  \ 
honey  13vj  | 
[  cochineal  grs.  24  J 

fgss 

do.  do. 

(( 

arnicsB 

.    „.    f  alcohol  3  p.  1 
S"Jt°Oj  i  water  Ip  } 

Used  externally. 

TJie  third  group  has  less  points  of  resemblance  among  its  members 
than  either  of  the  others.  Tinctures  of  valeinan  and  serjyeiitaria  may 
be  substituted  by  the  corresponding  fluid  extracts.  Tincture  of 
cubehs  is  rarely  used,  the  oleoresin  being  adapted  to  the  form  of 
lozenge  and  of  mixture.  Tincture  of  canthaindes,  which  is  much 
prescribed  as  an  addition  to  preparations  for  the  hair,  to  the  growth 
of  which  it  is  an  admirable  stimulant,  should  for  this  purpose  be 
made  with  strong  alcohol.  Tincture  of  arnica,  which  is  a  new  offi- 
cinal, is  often  made  with  strong  alcohol,  which  has  the  advantage, 
in  view  of  its  use  externally,  of  less  color,  and  more  powerful  stim- 
ulating properties.  The  addition  of  one-third  water,  as  directed 
in  the  Fharmacopma,  should,  of  course,  be  complied  with,  out  of 
resiject  to  the  national  standard,  and  for  the  sake  of  uniformity. 
Three  tinctures  of  this  group  arc  all  used  for  the  same  purposes, 
as  adjuvants  to  other  medicines,  in  extemporaneous  solutions  and 

*  The  tincture  of  cannabis,  which  is  prepared  by  trituration  in  n,  mortar,  i.s  quite  in- 
compatible with  a(iiiL'ou8  liquids  unless  suspended,  as  directed  under  the  hciid  ot 
Extemporaneous  Preparations.  It  is  very  variable  iu  strength,  owing  to  the  difter- 
euce  iu  the  quality  of  the  extract  in  comuierce. 
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mixtures.  The  compound  tincture  of  cardamom  is  a  very  elegant 
one  for  this  purpose.  In  the  late  edition  of  the  Pharmacopoeia  this 
has  heen  improved  by  the  substitution,  for  raisins,  which  were  for- 
merly introduced  as  a  sweetening  ingredient,  of  honey,  which,  be- 
sides being  added  with  more  facility,  docs  not  interfere  with  the 
permanence  of  the  rich  color,  which  is  one  of  the  great  recommeu- 
datious  of  this  adjuvant. 


Group  4. — These  nre  made  with  diluted  alcohol,  excepting  the  simple  and  compound 
Tinctures  of  Cinchona.  They  are  generally  quite  incompatible  with  salts  of  iron, 
forming  inky  solutions.    They  are  all  astringents  or  tonics,  or  both.    Doses,  from 

f  3j  to  f 


Officinal  Name. 


Tinctur 
It 


a  gallre 
catechu 

kino 

kramerias 
cinchoniB 

'  comp. 

calumbae 

gentianee  comp. 

quassise 
humuli 


Proportions. 


§ij  to  Oj 

§iss  to  Oj  with  §j  cinnam. 

„.     .    ^.    r  alcohol  2  p. 
Siss  to  Oj  -(       .     ,  ^ 
\  water  1  p. 

5''j  to  Oj 

,  ,  ,,  .  ,  N  r  alcohol  3  p. 
do.     (yellow  bark)  I  ^^^^^  J 

r  red  bark  §ij  "j  to  f%s.x 

\  B.  orange-peel  §iss  l  alcohol  3  p. 
I  serpentaria  giij      J  water  1  p. 
§  j  to  Oj 
gentian 

13.  orange-peel  ^ss 
cardamom  5'j 
5j  to  Oj 
§iis8  to  Oj 


JtoOj 


Dose. 

Med.  Properties. 

do. 

Astringent, 
do. 

f3j 

do. 

do. 

do. 

fSij 

Tonio. 

do. 

do.  aromatic. 
(Ruxham's.) 

do. 

Tonic. 

do. 

do.  ai'omatic. 

do. 
do. 

do. 

do.  sedatiTe. 

In  this  group  the  tonic  and  astringent  preparations  are  appropri- 
ately associated,  though  differing  among  themselves.    The  tinciures  - 
of  quassia  and  Colombo  are  sui  generis  in  containing  no  astringent 
:  principle.    The  dose  of  these  will  be  observed  to  be  larger  than  of 
•  the  previous  groups,  ranging  from  two  fluidrachms  to  half  a  fluid- 
ounce. 

Tinctures  of  Jcino  and  catechu  are  very  popular  astringents,  but 
I  liable  to  gelatinize  by  age,  ]oarticularly  the  first  named,  on  which 
account  the  Fharynacoposia  directs  that  only  half  a  pint  should  be 
made  at  once.    In  the  late  edition  the  proportions  of  alcohol  and 
h  water  are  varied  to  meet  this  difficulty,  doubtless  as  the  result  of 
experiments. 

Of  this  group  Uuxham's  tincture  of  cinchona  holds  pre-eminence 
'  as  a  popular  tonic,  though  it  and  the  simple  tincture  of  (yellow) 
cinchona,  a  most  unsightly  preparation,  are  both  being  superseded 
in  many  circles  by  the  more  elegant  "elixirs  of  bark"  recently  in- 
troduced; it  should  be  also  noticed  that  both  the  simple  and  com- 
pound tinctures  are  now  made  with  alcohol  three  parts,  water  one- 
part,  and  that  both  the  saffron  and  red  saunders  have  been  omitted 
trom  the  compound  tincture;  the  change  in  menstruum  is  in  accord 
I'"  With  the  opinion  of  pharmacists  of  great  experience  and  good  judg- 
ment. 

39 


I 


610 


OF  TINCTURES. 


Group  5. — With  diluted  alcohol:  cathartics,  and  stomachics.   Doses,  fgj  to  f§><s 


OfiBoinal  Name. 


Tinot.  hellebori 
"  jalapsB 

"  rliei 

"  "  et  sennae 
"  aloes 


Proportions. 


|ij  to  Oj 
Siij  to  Oj 


f  alcohol  2  p. 


\  water  1  p 
f  rhubarb  §iss 
\  cardamom  gij 
rhubarb  gsa 
senna  5j 
coriander  ^ss 
fennel  gss 
liquorice  gr.  xv 
raisins  §iij 
soc.  aloes  _^ss 
liquorice  §iss 


}to  Oj 


■  to  Oiss 


} 


alco.  fgiv 
water  xij 


Dose. 


f3j 
do. 

fiss 


do. 


do. 


Med.  Properties,  etc. 


Emmenagogue,  calliari. 
Cathartic  used  iu  com- 
bination. 

Tonic,  cathartic. 


Carminative,  laxative. 
(Warner's  Cordial.) 


Cathartic. 


Tinctures  of  hellebore  and  of  jalap  are  rarely  prescribed,  especially 
the  latter,  wbich  is  not  miscible  with  aqueous  liquids  without  pre- 
cipitation. . 

Two  compound  tinctures  of  rhubarb  which  were  officinal  in  the 
older  PharmacojJoeias,  have. been  omitted  from  the  late  edition,  as 
also  the  tincture  of  senna  and  jalajj;  they  were  little  prescribed. 

The  tincture  of  rhubarb  and  senna  is  directed  to  be  made  by  mace- 
ration, but,  with  the  exception  of  the  raisins,  which  should  be 
separately  macerated  in  the  tincture,  the  ingredients,  if  properly 
powdered  and  mixed,  are  well  adapted  to  displacement. 

Tincture  of  aloes  is  so  very  disgusting  that  few  physicians  with 
due  regard  for  their  patients  will  inflict  it  upon  them,  especially  a's 
vinum  aloes  is  so  superior  to  it.  Several  infusions  containing  aloes 
are  given  under  the  head  of  Unofficinal  Infusions. 

The  doses  named  in  the  tables  may  be  considered  as  average  adult 
doses;  it  is  impossible  to  state  their  variations  in  a  syllabus. 

Gkocp  6. — Resinous  Tinctures,  made  with  strong  alcohol,  incompatible  with  aqueous 
liquids.    Doses,  f5s8  to  fgij. 


Officinal  name. 


Tinctura  myrrbas 

"       aloes  ct  myrrhse 

"  guaiaci 
"  assafoetida 
"  castorei 
"  lupulinae 
''  tolutaiii 
benzoini 

"       benzoini  comp. 

"  zingiberis 


Proportions. 


§iij  to  Oij 

{aloes  §iss  l 
saiFi-oii  §ss  I- 
myrrh  §is3  ) 
§iij  to  Uj 
§'j  to  Oj 
§i    to  Oj 
iU  toOj 
|i.sstoOj 
Bi'jtoOj 
["benzoin  giss 
J  storax  ,^j 
j  bals.  tolu  §83 
[  aloes  gij 
§iv  to  Oj 


to  Oj 


Dose. 


f3j 

fgss 

f5ss 
igss 

fSss 
f3j 


Medical  properties. 


Astringent,  emmenagogue. 

Laxative,  emmenngogue. 
(Elixir  proprietatis.) 

Alterative,  diaphoretic. 
Antispasmodic. 

Tonic,  narcotic. 
Stimulant,  expectorant 


(Sec  Turlington's  balsam.) 
Carminative. 


Tinctures  of  this  group  are  all  incompatible  with  aqueous  liquids, 
which,  by  rendering  the  resinous  ingredient  insoluble,  precipitate  it. 
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Kotwitbstauding  this  apparent  disadvantage,  they  may  be  added 
to  aqueous  mixtures,  where  sugar  or  gum  are  added  as  excipients. 
Some  of  the  resinous  tinctures  are  njuch  given  on  sugar,  which  is 
allowed  to  dissolve  slowly  in  the  mouth;  they  may  also  be  given  in 
milk. 

Tinctures  of  tolu  and  gingei-  are  used  in  the  preparation  of  the 
officinal  tolu  and  ginger  syrups.  The  latter  is  extensively  known 
as  essence  of  ginger,  and  is  one  of  the  most  popular  of  carminatives. 

Tinciure  of  myrrh  is  almost  exclusively  used  in  the  composition 
of  gargles  and  mouth-washes,  its  stimulant  and  astringent  proper- 
ties fitting  it  to  these  uses.  Tincture  of  guaiae  is  remarkable  for 
the  green  color  of  the  precipitate  produced  on  its  addition  to  milk, 
which  is  the  usual  vehicle  in  which  it  is  administered.  The  patient 
is  apt  to  be  alarmed  at  this  appearance  unless  previously  informed 
of  it. 

The  solutions  of  camphor  and  essential  oils  in  alcohol  are  placed, 
by  the  last  revision  of  the  Fharmacoposia,  under  the  general  head 
Spiritus. 

Ghodp  7. — Ammoniiited  or  Volatile  Tinctures,  made  with  aromatic  spirit  of  ammonia. 

Tinct.  guaiaci  ammoniata       giv  to  Oiss       Stimulating  diaplioretic,       Dose,  f5j. 
"     TalerianiB    "  §ij  to  Oj         Antispasmodic,  do. 

Aromatic  spirit  of  ammonia,  itself  an  admirable  stimulant  and 
antacid,  and  extensively  used  as  a  remedy  for  sick  headache,  is 
used  as  a  menstruum  in  this  class  of  tinctures ;  it  has  the  advan- 
tage, for  the  quantity  of  carbonate  of  ammonia  it  contains,  of  in- 

■  creasing  the  solubility  of  resinous  bodies,  and  also  adding  to  their 
stimulating  effects  and  comparative  medicinal  efficiency  in  certain 

I  cases. 

Volatile  tincture  of  guaiac  is  prescribed  in  gouty  afi^ctions  with 
i  an  acid  diathesis. 

Volatile  tincture  of  Valerian  has  been  almost  superseded,  of  late, 
1  by  Pierlot's  solution  and  elixir  of  valerianate  of  ammonia ;  yet  the 
I  diffusible  character  of  the  ammoniacal  spirit  is  well  adapted  to  add 
t  efficiency  to  this  noted  antispasmodic  root,  and  when  the  tincture 
i  is  carefully  prepared  with  fresh  materials,  it  is  a  most  valuable 
1  remedy;  the  percolator  should  be  covered  to  prevent  loss  of  the 
'  volatile  ingredient. 

Working  Formulas  for  preparing  the  Tinctures. 
JFrom  the  U.  8.  Pharmacopoeia. 

Tinciura  Aconiti  JRadicis,  U.  S.  P. 

Take  of  Aconite  root,  in  fine  powder,  twelve  troyounces. 
Alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  six  flnidounces  of  alcoliol,  pnck  it 
firmly  in  a  cylindrical  percolator,  and  gradually  pour  alcohol  upon 
It  until  two  pints  of  tincture  are  obtained. 
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Tinciura  Aloes,  U.  S.  P. 

Take  of  Socotrine  aloes,  in  fine  powder,  a  troyounce. 
Liquorice,  three  troyounces. 
Alcohol,  half  a  pint. 
Distilled  water,  a  pint  and  a  half. 

Macerate  for  seven  days,  and  filter  througli  paper. 

Tinciura  Aloes  et  Myrrhce,  U.  S.  P. 

Take  of  Socotrine  aloes,  in  moderately  fine  powder. 

Myrrh,  in  moderately  fine  powder,  each,  three  troyounces. 
Alcohol,  a  sufficient  quantity. 

Mix  the  powders,  and  having  moistened  the  mixture  with  two 
fluidounces  of  alcohol,  pack  it  moderately  in  a  conical  percolator, 
and  gradually  pour  alcohol  upon  it  until  two  pints  of  tincture  are 
obtained. 

This  tincture  may  also  be  prepared  by  macerating  the  powders 
with  two  pints  of  alcohol  for  seven  days,  and  filtering  through 
paper. 

Tinciura  ArniccB,  U.  S.  P. 

Take  of  Arnica,  six  troyounces. 

Alcohol,  a  pint  and  a  half. 
Water,  half  a  pint. 
Diluted  alcohol,  a  sufficient  quantity. 

Mix  the  alcohol  and  water,  and,  having  moistened  the  arnica 
slightly  with  a  portion  of  the  mixture,  bruise  it  thoroughly  iu  a 
mortar.  Then  pack  it  firmly  in  a  cylindrical  percolator,  and  pour 
upon  it,  first  the  remainder  of  the  mixture,  and  afterwards  suffi- 
cient diluted  alcohol  to  make  the  tincture  measure  two  pints. 

Tinciura  Assafosiidm.,^  U.  S.  P. 

Take  of  Assafoetida,  bruised,  four  troyounces. 
Alcohol,  two  pints. 

Macerate  for  seven  days,  and  filter  through  paper. 

Tinciura  Auraniii.    U.  S.  P.    ( Tinciure  of  Orange  Peel.) 

Take  of  Bitter  orange  peel,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol- 
Pack  it  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol 
upon  it  until  two  pints  of  tincture  are  obtained. 

Tinciura  Belladonnas,  D".  S.  P. 

Take  of  Belladonna  leaves,  recently  dried  and  in  fine  powder,  fom-  troy- 
ounces. 

Diluted  alcohol,  a  sufficient  quantity. 

*  Tincture  of  assafoetida  may  be  rapidly  prepared  by  introducing  the  gum  resin 
into  a  mortar,  and  pouring  on  to  it  .iboiit  an  equal  quantity  of  boiling  water,  triiu 
rating  into  a  paste,  then  adding  alcohol  to  make  up  the  required  quantity. 
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Moisten  the  powder  with,  two  fluidounces  of  diluted  alcohol, 
pack  it  firmly  in  a  conical  percolator,  and  gradually  pour  diluted 
alcohol  upon  it  until  two  pints  of  tincture  are  obtained. 

Tinciura  Benzoini,  U.  S.  P.    ( Tincture  of  Benzoin.) 

Take  of  Benzoin,  in  moderately  coarse  powder,  six  troyounces. 
Alcohol,  two  pints. 

Macerate  for  seven  days,  and  filter  through  paper. 

Tinciura  Benzoini  Comjjosita,  U.  S.  P. 

Take  of  Benzoin,  in  coarse  powder,  three  troyounces. 

Socotrine  aloes,  in  coarse  powder,  half  a  troyounce. 
Storax,  two  troyounces. 
Balsam  of  tolu,  a  troyounce. 
Alcohol,  two  pints. 

Macerate  for  seven  days,  and  filter  through  paper. 

Tinciura  Calumbce, TJ.  S.  P.    {Tinciura  Colombce,  U.  S.  P.  1850.) 

Take  of  Columbo,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  transfer 
i  it  to  a  conical  percolator,  and  gradually  pour  diluted  alcohol  upou 
i  it  until  two  pints  of  tincture  are  obtained. 

Tinciura  Cannabis,  U.  S.  P.    ( Tincture  of  Indian  Hemp.) 

Take  of  Extract  of  hemp,  three  hundred  and  sixty  grains. 
Alcohol,  a  pint. 

Dissolve  the  extract  in  the  alcohol,  and  filter  through  paper. 

Tinciura  Caniharidis,  U.  S.  P. 

Take  of  Cantharides,  in  fine  powder,  a  troyounce. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  half  a  fluidounce  of  diluted  alcohol, 
I  pack  it  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol 
I  upon  it  until  two  pints  of  tincture  are  obtained. 

Tinciura  Capsici,  TJ.  S.  P. 

Take  of  Capsicum,  in  fine  powder,  a  troyounce. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  half  a  fluidounce  of  diluted  alcohol, 
'  pack  it  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol 
upon  it  until  two  pints  of  tincture  arc  obtained. 

Tinciura  Cardamomi,  U.  S.  P. 

Take  of  Cardamom,  in  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack 
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it  firmly  in  a  cylindrical  percolator,  and  gradually  pour  diluted 
alcohol  upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Gardamomi  Composita,  U.  S.  P. 

Take  of  Cardamom,  in  moderately  fine  powder,  three  hundred  and  sixty 
grains. 

Caraway,  in  moderately  fine  powder,  one  hundred  and  twenty 
'  grains. 

Cinnamon,  in  moderately  fine  powder,  three  hundred  grains. 
Cochineal,  in  moderately  fine  powder,  sixty  grains. 
Clarified  honey,  two  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Mix  the  powders,  and,  having  moistened  the  mixture  with  half 
a  fluidounce  of  diluted  alcohol,  pack  it  in  a  cylindrical  percolator, 
and  gradually  pour  diluted  alcohol  upon  it  until  two  pints  and  six 
fluidounces  of  tincture  are  obtained.  Lastly,  mix  this  with  the 
clarified  honey,  and  filter  through  paper. 

Tinctura  Castorei,  U.  S.  P.  | 

Take  of  Castor,  bruised,  two  troyounces. 
Alcohol,  two  pints. 

Macerate  for  seven  days,  express,  and  filter  through  paper. 

Tinctura  Catechu,  TJ.  S.  P. 

Take  of  Catechu,  in  moderately  coarse  powder,  three  troyounces. 

Cinnamon,  in  moderately  coarse  powder,  two  troyounces., 
Diluted  alcohol,  a  suflficient  quantity. 

Mix  the  powders,  and,  having  moistened  the  mixture  with  a 
fluidounce  of  diluted  alcohol,  pack  it  in  a  conical  glass  percolator, 
and  gradually  pour  diluted  alcohol  upon  it  until  two  pints  of  tinc- 
ture are  obtained. 

Tinctura  Cinchonce,  U.  S.  P. 

Take  of  Yellow  cinchona,  in  moderately  fine  powder,  six  troyoimces. 
Alcohol, 

Water,  each,  a  sufficient  quantity.  | 
Mix  three  measures  of  alcohol  with  one  of  water,  moisten  the 
powder  with  two  fluidounces  of  the  mixture,  pack  it  firmly  in  a 
conical  glass  jjercolator,  and  gradually  pour  the  mixture  upon  it 
until  two  pints  of  tincture  are  obtained.  f 
Tinctura  Cinchonce  Composita,  TJ.  S.  P.  {Eiixham's  Tincture  of  Bark.) 

Take  of  Ked  cinchona,  in  moderately  fine  powder,  four  troyounces. 

Bitter  orange  peel,  in  moderately  fine  powder,  three  troyounces. 
Serpentaria,  in  moderately  fine  powder,  three  hundred  and  sixty 

grains. 
Alcohol, 

"Water,  each,  a  suflScient  quantity. 
Mix  three  measures  of  alcohol  with  one  of  water.  Mix  tlie  pow- 
ders, and,  having  moistened  the  mixture  with  four  fluidounces  oi 
the  menstruum,  pack  it  firmly  in  a  conical  glass  percolator,  an<t 
gradually  pour  upon  it  the  menstruum,  until  two  pints  and  a  uau 
of  tincture  are  obtained. 
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Timtura  Ciimamomi,  U.  S.  P. 

Take  of  Cinnamon,  in  fine  powder,  three  troyounces. 
Alcohol, 

Water,  each,  a  sutlicient  quantity. 

Mix  two  measures  of  alcohol  with  one  of  water.  Then  moisten 
the  powder  with  a  fiuidouuce  of  the  mixture,  pack  it  moderately 
in  a  conical  percolator,  and  gradually  pour  the  mixture  upon  it 
until  two  pints  of  filtered  liquid  are  obtained. 

Tinctura  Colchici,  U.  S.  P. 

Take  of  Cholchicum  seed,  in  moderately  fine  powder,  four  tro3'ounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it 
in  a  cylindrical  percolator,  and  gradually  pour  diluted  alcohol  upon 
it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Conii,  U.  S.  P. 

Take  of  Conium  leaves,  recently  dried  and  in  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack 
it  firmly  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol 
upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Cuhebm^TJ.  S.  P. 

Take  of  Cubebs,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it 
in  a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon  it 
until  two  pints  of  tincture  are  obtained. 

Tinctura  Digitalis,  TJ.  S.  P. 

Take  of  Digitalis,  recently  dried  and  in  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack 
it  firmly  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol 
upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Gallce,  U.  S.  P. 

Take  of  Nutgall,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it 
in  a,  glass  percolator,  and  gradually  pour  diluted  alcohol  upon  it 
until  two  pints  of  tincture  are  obtained. 
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Tinctura  Gentiance  Composila,  U.  S.  P. 

Take  of  Gentian,  in  moderately  fine  powder,  two  troyounces. 

Bitter  orange  peel,  in  moderately  fine  powder,  a  troyounce. 
Cardamom,  in  moderately  fine  powder,  half  a  troyounce. 
Diluted  alcohol,  a  sufficient  quantity. 

Mix  the  powders,  and,  having  moistened  the  mixture  with  a 
fluidounce  and  a  half  of  dihited  alcohol,  pack  it  in  a  conical  perco- 
lator, and  gradually  pour  diluted  alcohol  upon  it  until  two  pints  of 
tincture  are  obtained. 

Tinctura  Guaiaci,  U.  S.  P. 

Take  of  Guaiac,  in  moderately  coarse  powder,  six  troyounces. 
Alcohol,  a  suflicient  quantity. 

Mix  the  powder  thoroughly  with  an  equal  bulk  of  dry  sand,  pack 
the  mixture  moderately  in  a  conical  percolator,  and,  having  covered 
it  with  a  layer  of  sand,  gradually  pour  alcohol  upon  it  until  two 
pints  of  tincture  are  obtained. 

Tinctura  Guaiaci  Ammoniata,  TJ.  S.  P.  ( Volatile  Tincture  of  Guaiac.) 

Take  of  Guaiac,  in  moderately  coarse  powder,  six  troyounces. 
Aromatic  spirit  of  ammonia,  two  pints. 

Macerate  for  seven  days  in  a  close  vessel,  and  filter  through  paper. 

Tinctura  Guaiaci  Glycerinata. 

Take  of  Purified  Guaiac  resin   fij. 

Alcohol   ^H.i- 

Solution  of  potassa   f^ij. 

Glycerin   f§xj. 

Dissolve  the  guaiac  in  the  alcohol,  add  the  liquor  potassa  and 
then  the  glycerin. 

Tinctura  Hellehori,  TJ.  S.  P. 

Take  of  Black  Helleborne,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  suflicient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it 
in  a  cylindrical  percolator,  and  gradually  pour  diluted  alcohol  upon 
it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Humuli,  U.  S.  P.  \ 

Take  of  kops,  in  moderately  coarse  powder,  five  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol, 
pack  it  verv  firmly  in  a  cylindrical  percolator,  and  gradually  pour 
diluted  alcohol  upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Hyoscyami,  TJ.  S.  P. 
Take  of  Hyoscyamus  leaves  recently  dried,  in  fine  powder,  four  troy- 
ounces. 

Diluted  alcohol,  a  sufficient  quantity. 
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Jifoisten  the  powder  with  two  flnitloiinces  of  diluted  alcohol, 
])ack  it  firmly  in  a  conical  percolator,  and  gradually  pour  diluted 
alcohol  upon  it  until  two  pints  of  tincture  are  obtained. 

Tinetura  lodinii,  U.  S.  P.    {Tincture  of  Iodine.) 

Take  of  Iodine,  a  troyounce. 
Alcohol,  a  pint. 

Dissolve  the  iodine  in  the  alcohol. 

Tinetura  lodinii  Composita,  U.  S.  P. 

Take  of  Iodine,  half  a  troyounce. 

Iodide  of  potassium,  a  troyounce. 
Alcohol,  a  pint. 

Dissolve  the  iodine  and  iodide  of  potassium  in  the  alcohol. 

Tinetura  Jalapce,  U.  S.  P. 

Take  of  Jalap,  in  fine  powder,  six  troyounces. 
Alcohol, 

"Water,  each,  a  sufficient  quantity. 

Mix  two  measures  of  alcohol  with  one  of  water.  Then  moisten 
the  powder  with  two  fluidounces  of  the  mixture,  pack  it  mode- 
rately in  a  cylindrical  percolator,  and  gradually  pour  the  mixture 
upon  it  until  two  pints  of  tincture  are  obtained. 

Tinetura  Kino,  U.  S,  P. 

Take  of  Kino,  in  fine  powder,  three  hundred  and  sixty  grains. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  two  measures  of  alcohol  with  one  of  water.  Then  mix  the 
powder  thoroughly  with  an  equal  bulk  of  dry  sand,  and  having  in- 
troduced the  mixture  into  a  conical  glass  percolator,  gradually  pour 
the  menstruum  upon  it  until  half  a  pint  of  tincture  is  obtained. 

Tinetura  Kramerice,  U.  S.  P. 

Take  of  Rhatany,  in  moderately  fine  powder,  six  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack 
it  in  a  cylindrical  glass  percolator,  and  gradually  2:)0ur  diluted  alco- 
liol  upon  it  until  two  pints  of  tincture  are  obtained. 

Tinetura  Lobelice,  U.  S.  P. 

Take  of  Lobelia,  in  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack 
it  firmly  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol 
"pon  it  until  two  pints  of  tincture  are  obtained. 
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Tindura  Lupulince,  TJ.  S.  P. 

Take  of  Lupulin,  four  troyounces. 

Alcohol,  a  sufficient  quantity. 

Pack  the  lupulin  in  a  narrow  cylindrical  percolator,  and  gradu- 
ally jDour  alcohol  upon  it  until  two  pints  of  tincture  are  obtained. 

Tindura  Mi/rrlm,^  U.  S.  P. 

Take  of  Myrrh,  in  moderately  coarse  powder,  three  troyounces. 
Alcohol,  a  sufficient  quantity. 

Introduce  the  powder  into  a  conical  percolator,  press  it  mode- 
ratel}^,  and  gradually  pour  alcohol  upon  it  until  two  pints  of  tinc- 
ture are  obtained. 

Tindura  Nueis  Vomicce,  U.  S.  P. 

Take  of  INux  vomica,  in  fine  powder,  eight  troyounces. 
Alcohol,  a  sufficient  quantity. 

Mix  the  powder  with  a  pint  of  alcohol,  and  digest  for  twenty- 
four  hours,  in  a  close  vessel,  with  a  gentle  heat ;  then  transfer  the 
mixture  to  a  cylindrical  percolator,  and  gradually  pour  alcohol 
upon  it  until  two  pi,nts  of  tincture  are  obtained. 

Tindura  Quassise,  TJ.  S.  P. 

Take  of  Quassia,  in  moderately  fine  powder,  two  troyounces. 
Diluted  alcohol,  a  sufiicient  quantity. 

Moisten  the  j)owder  with  a  fluidounce  of  diluted  alcohol,  pack 
it  in  a  percolator,  and  gradually  pour  diluted  alcohol  upon  it  until 
two  pints  of  tincture  are  obtained. 

Tindura  Hhei,  TJ.  S.  P. 

Take  of  Rhuliarb,  in  moderately  coarse  powder,  three  troyounces. 
Cardamom,  in  moderately  fine  powder,  half  a  troyouuce. 
Diluted  alcohol,  a  sufficient  quantity. 

Mix  the  powders,  and,  having  moistened  the  mixture  with  a 
fluidounce  of  diluted  alcohol,  pack  it  moderately  in  a  conical  per- 
colator, and  gradually  pour  diluted  alcohol  upon  it  until  two 
pints  of  tincture  are  obtained. 

Tindura  Bhei  et  Sennee,  TJ.  S.  P. 

Take  of  Ehubarb,  in  moderately  coarse  powder,  a  troyounce. 

Senna,  .in  moderately  coarse  powder,  one  hundred  and  twenty 
grains. 

Coriander,  in  moderately  coarse  powder, 
Fennel,  in  moderately  coarse  powder,  each,  sixty  grams. 
Liquorice,  in  moderately  coarse  powder,  tlnrty  grams. 
Eaisins,  deprived  of  their  seeds,  six  troyounces. 
Diluted  alcohol,  three  pints. 


Macerate  for  seven  days,  express,  and  filter  through  paper 

*  Tincture  of  myrrh  may  be  prepared  with  facility  by  pouring  ^  ^rud^ 
in  a  mortar  about  an  equnl  quantity  of  boilinR  water  and  tnturat.ug  into  a 
then  adding  alcoliol  to  make  the  required  quantity  ot  the  tiucture. 


the  crude  myrrh 
paste, 


FORMULAS  FOR  TINCTURES. 


619 


Tindura  Sanguincmce,  U.  S.  P. 

Take  of  Bloodroot,  iu  moderately  flue  powder,  fom-  troyounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  three  measures  of  alcohol  with  one  of  water.  Moisten  the 
powder  with  a  fluiclounce  of  the  mixture,  pack  it  in  a  conical  per- 
colator, and  gradually  pour  the  menstruum  upon  it  until  two  pints 
of  tincture  are  obtained. 

Tindura  ScillcB,  U.  S.  P. 

Take  of  Squill,  in  moderately  coarse  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it 
in  a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon  it 
until  two  pints  of  tincture  are  obtained. 

Tindura  Serpentai'ice,  U.  S.  P. 

Take  of  Serpentaria,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it 
in  a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon  it 
until  two  pints  of  tincture  are  obtained. 

Tindura  Stramonii,  U.  S.  P. 

Take  of  vStramonium  seed,  in  moderately  fine  powder,  four  troj'^ounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack 
it  in  a  percolator,  and  gradually  pour  diluted  alcohol  upon  it  until 
two  pints  of  tincture  are  obtained. 

Tindura  Tolutana,  U.  S.  P. 

Take  of  Balsam  of  tolu,  three  troyounces. 
Alcohol,  two  pints. 

Macerate  the  balsam  with  the  alcohol  until  it  is  dissolved;  then 
filter  through  paper. 

Tindura  Valerianae,  U.  S.  P. 

Take  of  Valerian,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it 
in  a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon  it 
until  two  pints  of  tincture  are  obtained. 

Tindura  Valeriana  Ammoniata,  TJ.  S.  P.    {Ammoniated  Tindure  of 

Valerian.) 

Take  of  Valerian,  in  moderately  fine  powder,  four  troyounces. 
Aromatic  spirit  of  ammonia,  two  pints. 
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Macerate  for  seven  days,  express,  and  filter  through  paper. 
It  should  be  remembered  that  this  preparation  should  be  mace- 
rated and  filtered  in  close  vessels. 

Tinctura  Veratri  Viridis,  U.  S.  P. 

Take  of  American  heUebore,  in  moderately  fine  powder  sixteen  trov 
ounces.  '  ^ 

Alcoliol,  a  sufficient  quantity. 

Moisten  the  powder  with  four  fluidounces  of  alcohol,  pack  it 
firmly  in  a  cylindrical  percolator,  and  gradually  pour  alcohol  upon 
it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Zingiheris,  TJ.  S.  P.    {Essence  of  Ginger.) 

Take  of  Ginger,  in  fine  powder,  eight  troyounces. 
Alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  alcohol,  pack  it 
firmly  m  a  cylindrical  percolator,  and  gradually  pour  alcohol  upon 
it  until  two  pints  of  tincture  are  obtained. 

Selections  of  Tinctures  not  Officinal  in  the  U.  S. 
Pharmacopceia. 

Tinctura  Ferri  Amara.    {Dr.  Phjsick's  Bitter  Tincture  of  Iron.) 

Take  of  Iron  filings  

Bruised  ginger, 

"      gentian,  of  each   

"      orange-peel  ^ss. 

Infuse  in  one  pint  of  old  cider  for  two  weeks,  in  a  bottle  with- 
out a  stopper,  and  filter. 

Modified  Formula  for  the  above. 

Take  of  Iron  filings   giij. 

Old  cider   Oj. 

Acetic  acid   f^j. 

Citric  acid   ^ss. 

Ginger,  in  coarse  powder   .^iv. 

Gentian,  in  coarse  powder   j^iv. 

Orange-peel,  in  coarse  powder   gij. 

Alcohol   Oij. 

"Water   Oj  . 

To  the  iron  filings  in  a  wide-mouth  bottle  add  the  cider  and 
acetic  acid ;  digest  for  several  hours  by  the  aid  of  a  moderate  heat. 
Percolate  the  aromatics  with  the  mixed  alcohol  and  water.  Add 
the  citric  acid  to  the  cider  preparation,  mix  it  with  the  aromatic 
tincture,  and  after  a  few  hours  pour  oft'  the  clear  liquor,  filter 
the  remainder  into  this,  and  bottle  for  use.  As  thus  made,  this 
preparation  has  a  rich  wine  color,  becoming  darker  by  age,  but  not 
black  and  grumous  like  the  foregoing. 

Though  not  a  handsome  tincture,  this  famous  chalybeate  tonic 
is  still  esteemed  as  most  eflicient. 
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Tinctura  Cinchonce  Ferrata. 

On  account  of  the  large  number  of  cases  in  which  the  tonic  effects 
of  cincliona  and  aroniatics  are  indicated  with  ferruginous  prepara- 
tions, it  has  been  deemed  desirable  to  contrive  a  method  of  com- 
bining these  without  producing  the  inky  and  grumous  appearance 
resulting  from  the  diffusion  of  tannate  of  iron  in  the  preparation ; 
following  the  publication  of  formulas  for  this  combination  an  ex- 
tensive demand  occurred  for  ferrated  tincture  of  bark,  which  has 
only  subsided  with  the  introduction  of  bitter  wine  of  iron,  wine  of 
citrate  of  iron  and  quinia,  and  other  more  desirable  preparations. 
Of  the  several  processes  recommended,  that  given  among  the  tonic 
liquid  preparations,  in  Part  VI.  of  this  work,  is  recommended  as  a 
simple  and  satisfactory  extemporaneous  process. 

Tinctura  Quinince.    (Br.  Ph.) 

Take  of  Sulphate  of  quinia  160  grains. 

Tinctui-e  of  orange-peel  Oj  (imperial  measure). 

Digest  for  seven  days,  or  till  dissolved. 

Dose,  f3j,  containing  a  grain  of  the  quinia  salt. 

Tinctura  Strychnice. 

Take  of  Strychnia  c?r-  iij. 

Alcohol  fgj. 

Make  a  tincture. 
Dose,  tn^v  to  xvj. 

This  is  perhaps  about  the  strength  of  tincture  of  nux  vomica  (as 
shown  below),  for  which  it  is  sometimes  substituted. 

Name.  _  _  Proportions.  Dos& 

Tinctura  nucis  vomicte,  U.  S.    §iv  to  Oj  ale,  5  to  15  minims. 

"       strychnia,  gr.  iij  to  f^j  (16  minims  =jiy  grain),  do. 

Memming's  Tincture  of  Aconite. 

Take  of  Aconite  root  (dried  and  finely  powdered)    .    .    .    5 xvj. 

Eectified  spirits  Sufficient. 

Macerate  for  four  days  with  sixteen  ounces  of  the  spirits,  then 
pack  into  a  percolator,  add  more  until  twenty-four  fluidounces  of 
tincture  are  obtained. 

This  ia  the  strongest  of  the  tinctures  of  aconite;  it  is  compared 
with  the  others  in  the  following  syllabus: — 

Name.  Proportions.  Dose. 

Tinctura  aconiti  folii,  U.  S.  P.,  f  ij  leaves  to  Oj  dil.  ale,  20  to  30  drops. 

"  "     radicis,  U.  S.  P.,  5 vj  root  to  Oj  alcohol,  6  drops. 

"  "     (Flemming's),  gviij  root  to  f Jxij  do.,  3  to  5  drops. 

There  is  not  perhaps  so  great  a  difference  between  the  last  two 
as  their  relative  proportions  would  indicate,  both  being  nearly 
saturated.  Care  should  he  taken  to  distinguish  these  by  their  full 
names  in  })rescribing  and  labelling. 
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Tinctura  Medico.    (Dublin  Ph.) 

Take  of  Matico  leaves,  in  coarse  powder  .    .    8  ounces  (commercial) 

Proof  spirit  2  pints  (imp.  measure). 

Macerate  fourteen  days,  strain,  express,  and  filter. 
Dosis,  from  f  3j  to  f3iij.    Used  as  an  alterative  stimulant  and 
haemostatic. 

Deivees's  Tincture  of  Guaiacum. 

Take  of  Guaiacum  resin  sjy 

Carbonate  of  potassium  ?iss 

Pulv.  pimento  ' 

Diluted  alcohol   !  ! 

Digest  for  two  weeks.    Dose,  from  f5j  to  f3ij. 

Tinctura  Rhei  Aromatica.    {Noble's  Tonic  Elixir.) 

Take  of  Rhubarb, 
Caraway, 

Orange-peel,  of  each  gij. 

Brandy  !    !    !  Oij". 

Macerate  for  two  weeks  or  displace.    Dose,  f5j  to  f5ss. 

Tinctura  Rhei  Dulcis. 

Take  of  Rhubarb,  in  moderately  coarse  powder  gij. 

Anise  seed. 

Liquorice  root,  in  moderately  coarse  powder,  of  each  a.]- 

Sugar  

Diluted  alcohol  Sufficient. 

Macerate  the  ingredients  in  a  conical  percolator,  after  they  have 
been  moistened  with  three  fluidounces  of  the  menstruum  for  twenty- 
four  hours,  then  jwur  on  the  menstruum  until  two  and  a  half  pints 
of  tincture  have  been  obtained. 

Tinctura  Moschi  {Medicinal).  Deschamp. 

Take  of  Musk  (in  grain)  1  part. 

Alcohol  (56  per  cent. )  5  parts. 

Macerate  together  for  fourteen  days,  or  until  needed  for  use,  and 
filter. 

Ethereal  Tinctures. 

The  use  of  the  several  forms  of  ether  as  menstrua  in  tinctures  is 
objectionable,  owing  to  the  variations  in  strength  to  which  these 
are  liable  from  the  rapid  evaporation  of  the  ether,  even  at  ordinary 
temperatures,  and  in  the  transfer  of  the  liquid  from  the  bottles; 
yet  the  solvent  action  of  ether  and  its  diffusible  character  adapt  it 
to  combination  with  certain  remedies. 

The  following  preparations,  prescribed  by  Dr.  Mettauer,  of  Vir- 
ginia, containing  spt.  cetheris  nitrosi,  are  selected,  having  proved  use- 
ful in  medical  practice. 
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Mettauer's  Ethereal  Tincture  of  Cantharides. 


Take  of  Cantharidis  piilv. 
Spt.  aitlier.  nit. 


Oiiss. 


Macerate  for  eight  dnya,  and  filter. 

The  ethereous  menstruum  seems  to  promote  the  tendency  of  the 
flies  to  the  genito-urinary  organs  without  producing  strangury.  It 
is  also  used  as  a  hlister  for  the  scalp  of  infants. 

Metiaiier's  Ethereal  Tincture  of  Cubebs. 

Take  of  Cubebse  pnlv  f  iv. 

Spt.  jBtlieris  nit  Oij. 

Macerate  for  eight  days,  and  filter. 

Used  for  subacute  inflammation  of  the  bladder,  urethra,  etc.,  and 
of  the  mucous  lining  of  the  stomach  and  bowels.  Dr.  M.  also  uses 
spirit  of  nitrous  ether  as  a  menstruum  for  colchicum,  guaiac,  squill, 
ergot,  ipecac,  etc. 

Ethereal  Tincture  of  Guaiacum. 

Take  of  Eesin  guaiacum  3  troyounces. 

Spirit  of  nitrous  etlier  1  pint,  or  q.  s. 

Treat  by  displacement  or  maceration,  till  one  pint  of  the  tincture 
is  obtained. 
Dose,  a  teaspoonful. 

Ethereal  Tincture  of  Colchicum. 

Take  of  Colchicum  6  troyounces. 

Spirit  of  nitrous  ether  1  pint,  or  q.  s. 

Treat  by  displacement  or  maceration,  till  one  pint  of  the  tincture 
is  obtained. 
Dose,  20  to  30  drops. 

Ethereal  Tincture  of  Cannabis  Indiea. 

Take  of  Squire's  extract  of  cannabis  Half  an  ounce. 

Spirit  of  nitrous  ether  Half  a  pint. 

Triturate  together  in  a  mortar,  till  the  extract  is  dissolved. 
Dose,  5  to  15  drops. 

The  foregoing  preparations  of  guaiacum,  colchicum,  and  cannabis 
are  used  jointly  for  rheumatic  and  neuralgic  symptoms.  [See  Extem- 
poraneous Prescriptions.)  They  are  also  well  adapted  to  replace 
the  alcoholic  tinctures  of  the  same  drugs  for  most  general  purposes. 


Asiatic  Tincture  for  Cholera 

Take  of  Opium,  in  powder  . 
Camphor  .... 
Oil  of  Cloves  .    .  . 
Capsicum,  in  powder 
Ilofthiann's  anodyne 

Macerate  ten  to  twenty  days,  or  prepare  by  pe 
percolator. 


5.1- 
Oj. 

eolation  in  a  close 
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This  is  a  most  valuable  application  of  the  Ethereal  Liquor  of 
Hoffmann,  the  diffusible  character  of  which  is  admirably  adapted 
to  heighten  the  effect  of  the  powerful  stimulants  prescribed.  It 
has  attained  considerable  celebrity  within  several  years  past. 

Adult  dose,  20  to  60  drops  every  second,  third,  or  fourth  hour, 
according  to  circumstances,  in  a  little  sweetened  water. 


CHAPTER  VIII. 

MEDICATED  WINES,  VINEGARS,  ELIXIRS,  AND  CORDIALS. 

Vina,  U.  S.  P. 

This  class  of  Galenical  solutions  is  less  numerous  than  the  tinc- 
tures, to  which  it  is  closely  allied. 

There  are  two  kinds  of  wine  officinal  in  the  U.  S.  Pharmacopeia  ; 
vinum  xericum  (vinum  album  of  the  former  Pharmacopos.ia)^  which 
is  sherry  wine  (Teneriffe  and  Madeira  are  sometimes  used  in  its 
stead),  and  vinum  potiense,  which  is  port  wine.  The  former  contains 
about  20  per  cent,  of  alcohol,  sp.  gr.  .825,  and  the  latter  near  26 
per  cent. 

In  all  the  medicated  wines  which  are  officinal,  sherry  wine  is 
directed  as  the  menstruum.  This  is  a  clear,  amber-colored  liquid, 
having  an  agreeable  pungent  taste,  and  destitute  of  acidity.  It 
possesses  the  advantage  over  either  alcohol  or  diluted  alcohol,  of 
being  less  stimulating,  and  more  agreeable  in  its  taste  and  in  its 
effects  on  the  system.  It  is  chiefly  objectionable  as  a  substitute  for 
diluted  alcohol,  from  its  liability  to  decompose  when  impregnated 
with  the  soluble  principles  of  plants.  To  meet  this  objection,  it  is 
customary  with  some  to  add  from  one  to  two  fluidounces  of  alcohol 
to  a  pint  of  the  wine,  and  this  course  is  directed  in  the  Pharnia- 
copceia  in  the  case  of  vinum  rhei. 


Syllabus  op  the  Officinal  Medicated  "Wines. 


Offlcinal  name. 

Proportions. 

Dose. 

Med.  properties. 

Vinum  aloes 
"  rhei 

"    colchici  mdicis 

"         "  seminis 

"  ergotsB 

"  ipecacuanhas 

"  tabaci 

"  antimonii 

tooi  ;  5j  +  «:^'-d»mo_n,  1 

•>  \         ginger,  aa  3J  / 
toOi    /  S'j  +  canella  5.)  \ 
^°  "J   1         dil.  ale.  fgij  / 
§vj  to  Oj 

§'j  do. 

f,^ij  of  fluid  extract  to  Oj 
f§j     do.        do.  do. 

2  grs.  tiirt.  emet.  to  f^j 

f3'j  to  f§'j 
fgj  to  f§ss 
gtt.  X  to  fgj 

m  to  fgss 

gtt.  XX 

fgj  to  l§S3 

Carminative, 
aperient. 

do. 

Diuretic,  nerv. 
sediitive. 
do. 
Parturient. 
Expectorant. 
Diuretic,  scdiit. 
Expect.,  emet. 

OFFICINAL  WINES. 
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REMARKS  ON  THE  MEDICATED  WINES. 

The  two  ici7ies  of  colchicum  are  much  prescribed  in  rlieumatic  Jiiul 
s;()iity  affections ;  that,  of  the  root,  as  seen  in  the  syllabus,  is  much 
the  stronger.  Prepared  accordi ng  to  the  working  formula  appended, 
from  the  Pharmacojia'ia,  it  furnishes  a  very  efficient  preparation. 
The  wine  of  the  seed  should,  be  made  of  the  fresh  and  well-preserved 
seed;  it  is  preferred  by  some  as  a  more  uniform  preparation.  Large 
quantities  of  wine  of  fresh  colchicum  root  are  imported  from  Eng- 
land, and  it  is  said  to  be  more  efficient  than  that  prepared  of  the 
dried  root.  Some  of  the  best  pharmacists  in  England,  however, 
prefer  to  use  the  recently  dried  root  as  furnishing  uniform  and 
satisfactory  results. 

Antimoiiial  wine  is  made  by  trituration  in  a  mortar,  owing  to  the 
comparative  insolubility  of  the  tartrate  of  antimony  and  potassium 
in  alcoholic  liquids.  The  late  edition  of  the  PAarmac-o^Jcem  directs  a 
small  portion  of  boiling  water  to  be  added  to  the  salt,  and  this  solu- 
tion to  the  wine. 

Wine  of  ij)ecacua7iha  is  an  elegant  and  very  popular  preparation, 
being  much  used  by  itself,  and  with  other  expectorant  and  diapho- 
retic remedies  ;  it  is  not  as  depressing  in  its  effects  as  wine  of  anti- 
mony, and  yet  about  equally  efficacious  as  an  emetic  and  nauseant. 
It  will  be  observed  that  it  is  directed  to  be  made  by  adding  a  fluid- 
ounce  of  the  fluid  extract  to  fifteen  fluidounces  of  wine. 

Wine  of  ergot  is  perhaps  more  used  than  any  other  preparation  of 
that  drug  ;  it  has  no  other  fault  than  its  proneness  to  decompose  in 
hot  weather,  which  makes  it  necessary  to  add  a  little  strong  alco- 
hol, or  to  keep  it  in  a  cool  place,  and  in  well-stopped  bottles.  This 
is  now  directed,  like  the  last  mentioned  pi-eparation,  to  be  made  by 
adding  the  fluid  extract  to  wine  in  the  proportion  of  fsij  to  fjxiv 
of  wine. 

Working  Formulas  from  the  U.  S.  Pharmacopeia. 

Vinum  Aloes.    ( Wijie  of  Aloes.)    U.  S.  P. 

Take  of  Socotrine  aloes,  in  fine  powder,  a  troyounce. 
Cardamom,  in  moderately  fine  powder, 
Ginger,  in  moderately  fine  powder,  each,  sixty  grains. 
Sherry  wine,  a  pint. 

Macerate  for  seven  days,  with  occasional  agitation,  and  filter 
through  paper. 

Vinum  Antimonii.    ( Wine  of  Antimony.)    U.  S.  P. 

Take  of  Tartrate  of  antimony  and  potassium,  thirty-two  grains. 
Boiling  distilled  water,  a  ffuidnunce. 
Sherry  wine,  a  sufficient  quantity. 

Dissolve  the  salt  in  the  distilled  water,  and,  while  the  solution  is 
hot,  add  sufficient  sherry  wine  to  make  it  measure  a  pint. 
40 
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Vinum  Colchici  Badicis,*  ( Wine  of  Colchicum  Root.)    U.  S.  P, 

Take  of  Colchicum  root,  in  moderately  fine  iJowder,  twelve  troyounces. 
Sherry  wine,  a  sufficient  quantity. 

Moisten  the  powder  with  four  fluidounces  of  sherry  wine,  pack 
it  firmly  in  a  conical  percolator,  and  gradually  pour  sherry  wine 
upon  it  until  two  pints  of  filtered  liquid  are  obtained. 

Vinum  Colehici  Seminis.    ( Wine  of  Colchicum  Seed.)   U.  S.  P. 

Take  of  Colchicum  seed,  in  moderately  coarse  powder,  four  ti'oyounces. 
Sherry  wine,  two  pints. 

Macerate  for  seven  days,  with  occasional  agitation  ;  then  express, 
and  filter  through  paper. 

Vinum  ErgotcB.    ( Wine  of  Ergot.)    IT.  S.  P. 

Take  of  Fluid  extract  ergot,  four  fluidounces. 

Sherry  wine,  twenty-eight  fiuidoimces. 

Mix,  and  filter  through  paper. 

Vinum  Ipecacuanhce.    ( Wine  of  Ipecacuanha.)    U.  S.  P. 

Take  of  Fluid  extract  ipecacuanha,  two  fluidounces. 
Sherry  wine,  tliirty  fluidounces. 

Mix  them,  and  filter  through  paper. 

Vinum  Rhei.    ( Wine  of  Rhubarb.)    U.  S.  P. 

Take  of  Rhubarb,  in  moderately  coarse  powder,  two  troyoimces. 
Canella,  in  moderately  fine  powder,  sixty  grains. 
Sherry  wine,  fourteen  fluidounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Mix  two  fluidounces  of  diluted  alcohol  with  the  sherry  wine,  and 
moisten  the  powders,  previously  rubbed  together,  with  half  a  fluid- 
ounce  of  the  mixture;  then  transfer  them  to  a  conical  percolator, 
and  gradually  pour  upon  them  the  remainder  of  the  mixture,  and 
afterwards  diluted  alcohol,  until  a  pint  of  filtered  liquid  is  obtained. 

Vinum  Tabaci.    {Wine  of  Tobacco.)    U.  S.  P. 

Take  of  Tobacco,  in  moderately  fine  powder,  a  troyounce. 
Sherry  wine,  a  pint. 

Macerate  for  seven  days,  with  occasional  agitation ;  then  express, 
and  filter  through  paper. 

"Wines  not  Officinal  in  U.  S.  P. 
Aromatic  Wine. 

Take  of  Wormwood,  peppermint, 
Rosemarj',  thyme, 
Hyssop,  sage, 

Lavender,  sweet  marjoram,  of  each,  .  3iJ_. 
Port  wine  Oij. 

Macerate  seven  days,  transfer  to  a  percolator,  and  displace. 
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The  principal  use  of  aromatic  wine  is  as  an  astringent  and  stimu- 
lating wash,  applied  particularly  to  buboes. 

Vinum  Ergoice  Satura.tum. 

Take  of  Ergot,  recently  powdered,  siiiss. 

Sherry  wine,  a  sufficient  quantity. 

Moisten  the  ergot  with  a  fluidouuce  of  the  wine,  transfer  to  a 
conical  percolator,  pack  firmly,  and  slowly  displace  one  pint. 

Tills  preparation  has  been  long  in  use  as  a  most  efUcient  partu- 
rient and  valuable  antihemorrhagic. 

Wine  of  Wild  Cherry  Barh 

Take  of  Alcoholic  extract  (from  24  ounces)  of 

wild  cherry  bark,  about   .?vss. 

Sweet  almonds   5iij. 

Water   1  pint. 

Sherry  wine   2  pints. 

Beat  the  almonds  with  the  water  to  a  paste,  rub  down  the  ex- 
tract with  half  a  pint  of  the  wine,  and  mix  the  two  liquids  in  a 
bottle  of  the  capacity  of  three  pints,  stop  it  closely,  and  permit  it 
to  stand  for  three  days,  witli  occasional  agitation ;  then  add  the 
remainder  of  the  wine,  allow  it  to  stand  a  week,  and  filter.  By 
this  mode  of  proceeding,  opportunity  is  afforded  for  the  develop- 
ment of  the  hydrocyanic  acid  before  the  menstruum  is  made  so  alco- 
holic as  to  retard  the  reaction  which  favors  its  formation. 

Thus  made,  the  wine  of  wild  cherry  bark  is  a  transparent,  wine- 
red  liquid,  having  an  astringent,  bitter  almond  taste  and  odor, 
much  less  agreeable  than  the  syrup,  and  of  about  the  same  strength. 

The  dose  of  this  preparation  as  a  tonic  and  sedative  is  a  tea- 
spoonful. 

Wine  of  Tar — Tar  Beer — Jews'  Beer.    (Prof.  Procter.) 

Take  of  Ground  malt,  honey,  and  tar,  of  each,  one  pound. 
Yeast,  half  a  pint. 
Water,  a  sufficient  quantity. 

Mix  the  malt,  honey,  and  three  quarts  of  the  water  in  an  earthen 
vessel,  keep  them  at  tlie  temperature  of  150°  F.  (about),  with  occa- 
sional stirring  for  three  hours,  then  suffer  the  whole  to  cool  to 
about  80°  F.,  and  add  the  yeast. 

Fermentation  soon  sets  in,  and  should  be  pi'omoted  by  main- 
taining the  temperature  at  between  70°  and  80°  F.  during  thirty- 
six  hours.  The  supernatant  fluid  should  then  be  decanted  from 
the  dregs  of  the  malt,  and  the  tar  added  gradually  to  these  in  a 
small  stream,  stirring  constantly  so  as  to  distrihutc  it  uniformly 
among  them,  and  prevent  its  conglomerating  in  masses.  The  de- 
canted fluid  is  then  returned  to  the  vessel,  and  the  whole  well 
stirred  up  from  time  to  time,  for  several  days  or  a  week,  observing 
to  add  water  occasionally  to  keep  the  original  measure.  The  whole 
13  then  thrown  on  a  piece  of  Canton  flannel  or  other  close  strainer, 
the  fluid  allowed  to  pass,  and  the  dregs  expressed  strongly  to  re- 
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move  as  much  as  possible  of  tlie  fluid  inclosed.  The  expressed 
liquid  is  theu  filtered  for  use ;  tlidre  is  an  advantage  in  allowing  it 
to  stand  until  it  gets  nearly  clear  by  subsidence,  before  filtering  it. 
When  first  made,  before  filtering,  wine  of  tar  has  but  little  color 
but  soon  acquires  a  reddish-brown  hue  by  exposure.  It  smells  and 
tastes  strongly  of  tar,  is  slightly  acid,  is  not  unpleasant  to  most 
persons,  and,  when  prepared  as  above,  is  undoubtedly  a  valuable 
auxiliary  to  the  physician  in  pulmonary  diseases. 
The  dose  of  wine  of  tar  is  a  tablespoonful. 

Wine  of  Iron.    (T.  Weaver.) 

Take  of  Citrate  of  iron*   128  grains. 

Slierry  wine     .   12  fl'uidounces. 

Hot  water,  and 

Sugar,  of  each   Suflacient. 

Tincture  of  orange-peel,  to  make  1  pint. 

Dissolve  the  citrate  in  hot  water,  and  add  to  it  the  other  ingre- 
dients in  proportion  to  suit  the  taste. 

Dose,  a  teaspoonful,  containing  a  grain  of  the  iron  salt. 

Wine  of  Citrate  of  Iron  and  Quinine.  4^ 

Take  of  Citrate  of  iron  and  quinine    .    .    .  .384  grains. 

Hot  water   A  fluidounce. 

Flavor  of  orange   Half  a  fluidounce. 

Sherry  wine   Sufficient  to  make  a  pint. 

Dissolve  the  citrate  in  the  hot  water,  add  the  wine  and  flavor 
of  orange,  and  filter. 

Dose,  a  teaspoonful,  containing  three  grains  of  the  iron  and 
quinine  salt. 

Bitter  Wine  of  Iron.    (T.  Weaver.) 

Take  of  Citrate  of  iron  128  grains. 

Extract  of  caUsaya  (ElUs)  16  grains. 

Citric  acid, 
Hot  water, 
Sugar,  and 

Tincture  of  orange-peel,  to  taste. 
Sherry  wine,  to  make  1  pint. 

Dissolve  the  citrate  of  iron  and  extract  of  cinchona  separately 
\\\  hot  water,  adding  a  small  excess  of  citric  acid ;  then  add  the 
sugar  and  tincture  of  orange-peel,  and  lastly  the  wine.  The  chiet 
secret  in  preserving  the  bouquet  of  the  wine  in  contact  with  the 
iron  salt  is  to  add  it  after  the  utmost  dilution. 

Dose,  a  teaspoonful,  containing  one  grain  of  the  iron  salt  and 
one-eighth  of  a  grain  of  the  extract. 

Wine  of  Pepsin. 

Take  of  the  cleaned  inner  coating  or  membrane  of  fresh  hogs'  sto- 
machs ;  digest  this  in  sherry  wine  in  the  proportion  of  half  a  pint 

*  For  tbis  rnav  be  substituted  an  equivalent  quantity  of  the  officinal  solution  of 
citrate  of  iron.  "Citrate  of  magnetic  oxide  of  iron  is  preferred  by  some. 
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of  wine  to  each  stomach  used.  After  macerating  three  clays,  pour 
otf  the  wine  from  the  stomach  memhranes,  and  digest  them  again 
in  haU'  the  quantity  of  wine  for  three  days,  pour  off  the  wine,  and 
ex[>res3;  mix  this  with  the  first  fluid  obtained,  and  filter.  This 
liquid  should  now  be  diluted  so  that  one  fluidrachm  shall  digest 
in  four  or  six  hours  one  hundred  grains  of  coagulated  albumen 
previously  mixed  with  one  fluidounce  of  distilled  water  acidulated 
with  six  drops  of  muriatic  acid. 

ACETA,  U.  S.  P. 

Aeetum  (vinegar)  is  ofiicinal  in  the  list  of  the  U.  S.  Pharma- 
copoeia; it  is  described  as  "  impure  diluted  acetic  acid  prej)ared  by 
fermentation  ;"  it  is  too  familiar  to  require  description.  Vinegar 
is  chiefly  useful  in  pharmacy  for  furnishing  aeetum  destillatinn, 
which  is  made  by  distillation,  by  means  of  a  sand-bath,  from  a 
glass  retort  into  a  glass  receiver,  rejecting  from  each  gallon  the 
last  pint,  which  contains  the  impurities.  This  liquid,  which  is 
nearly  pure  loeak  acetic  acid,  has  abcnit  the  same  strength  as  the 
crude  vinegar  from  which  it  is  obtained,  and  possesses  the  same 
saturating  power;  one  hundred  grains  should  saturate  not  less  than 
7.6  grains  of  bicarbonate  of  potassium. 

Distilled  vinegar  was  formerly  used  as  the  menstruum  for  the 
oflicinal  aceta,  but  in  the  last  two  revisions  of  the  PharmacopcBia  it 
it  lias  been  superseded  by  diluted  acetie  acid. 

The  chief  reason  for  this  change  has  been  that  the  latter  liquid 
is  cheaper  and  much  more  easily  obtained.  The  immense  production 
of  acetic  acid  for  use  in  the  arts  as  well  as  in  medicipe,  has  reduced 
its  price  to  a  much  lower  jioint  than  formerly.  The  small  bulk  of 
the  strong  acid  recommends  it  for  transportation,  and  it  may  be 
readily  and  immediately  diluted  to  the  point  desired.  It  is  free 
from  organic  impurities,  while  the  ordinary  product  of  the  distil- 
lation of  vinegar  is  not,  as  shown  by  the  fact  that,  while  the  latter 
is  apt  to  turn  brown  on  the  addition  of  an  alkali,  the  former  remains 
clear  and  colorless. 

For  an  account  of  acetic  acid,  the  chief  impurities  found  in  the 
conmiercial  article  and  the  modes  of  testing  it,  the  reader  is  referred 
to  Part  IV.  of  this  work. 

Acidum  Aceticum  Dilutum. — This  liquid  is  made  by  adding  to  one 
part  of  acetic  acid  seven  parts  of  water  (making  eight  parts),  so  that 
the  proportions  may  be  stated  as  one  part  of  sti'ong  acid  in  every 
eight  parts  of  diluted.  As  60  grains  of  bicarbonate  of  potassium 
saturate  100  grains  of  the  strong  acid,  7J  grains  (one-eighth  of  sixty) 
will  saturate  the  same  quantity  of  the  diluted  acid;  or,  observing 
very  nearly  the  same  proportion,  35  grains  will  saturate  one  fluid- 
ounce. 

The  use  of  diluted  acetic  acid  as  a  menstruum  is  confined  by  the 
U.  8.  Pharmacopoeia  to  squill,  lobelia,  sanguinaria,  and  o[)ium.  It 
18,  however,  used  in  the  ])reparation  of  the  fluid  extracts  of  ergot, 
and  in  the  solid  extract  of  colchicum,  and  ammoniac  plaster. 

It  forms  an  admirable  menstruum  for  squill,  its  acid  taste  recom- 
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mending  it  over  both  water  and  alcohol,  and  its  medicinal  action 
promoting  that  of  squill  in  most  cases  to  which  that  medicine  is 
adapted. 

8anguinaria  and  lobelia  are  for  the  first  time  introduced  into  the 
class  in  the  edition  of  the  Pharmacopceia  of  1860;  both  tliese  drugs 
contain  alkaloids  which  are  fixed  in  the  preparation  by  the  acetic 
acid. 

In  the  case  of  opium,  the  object  in  employing  this  acid  is  to  assist 
in  dissolving  and  extracting  the  morphia,  with  which  it  combines, 
furnishing  a  soluble  salt,  and  one  which  is  considered  by  some  as 
more  desirable  than  the  meconate,  as  it  exists  in  laudanum  and 
other  solutions  prepared  with  neutral  menstrua. 

The  addition  of  acetic  acid  as  an  antiseptic  to  several  of  the 
syrups  most  liable  to  ferment  has  recently  been  recommended,  and 
it  is  found  to  serve  a  useful  purpose  not  only  in  preventing  fermen- 
tation, but  also  in  qualifying  the  cloying  sweetness,  which  is  an 
objection  to  this  form  of  preparation. 

The  antiseptic  properties  of  diluted  acetic  acid  are  inferior  to 
those  of  diluted  alcohol,  and  on  that  account  these  preparations  are 
said  to  be  more  liable  to  change  than  the  tinctures.  A  small  ad- 
dition of  alcohol  is  sometimes  made  to  obviate  this.  I  have,  how- 
ever, never  known  either  of  the  officinal  "Aceta"to  ferment  by 
keeping.    A  syllabus  of  this  class  is  appended. 


Syllabus  of  Officinal  Vinegars. 


Offlcinal  name. 

Proportions. 

Dose. 

Medical  properties,  etc. 

Acetum  scilloe 

^ij  to  Oj 

g.tt.  XXX  to  fgij 

Diuretic,  sedative,  etc. 

"  lobelia} 

do. 

gtt.  XXX  to  f3j 

Expect.,  narcot.,  etc. 

"  sanguinariae 

do. 

do. 

do.  do. 

"  opii 

gvtn  Oij 

gtt.  V  to  X 

See  Preparations  of  Opium. 

Working  Formulas  from  the  TJ.  S.  Pharmacopeia. 
Acetum  Sanguinarice.   ( Vinegar  of  Bloodroot.)    U.  S.  P. 

Take  of  Bloodroot,  in  moderately  coarse  powder,  four  troyouuces. 
Diluted  acetic  acid,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  dilated  acetic  acid, 
pack  it  firmly  in  a  conical  glass  percolator,  and  gi-adually  pour  upon 
it  diluted  acetic  acid  until  the  filtered  liquid  measures  two  pints. 

Vinegar  of  bloodroot  may  also  be  prepared  by  macerating  the 
powder  with  two  pints  of  diluted  acetic  acid  for  seven  days,  ex- 
pressing the  liquid,  and  filtering  through  paper. 

Acetum  Scilloe.  ( Vinegar  of  Squill.)   U.  S.  P. 

Take  of  Squill,  in  moderately  coarse  powder,  four  troyounces. 
Diluted  acetic  acid,  a  sufficient  quantity. 
Moisten  the  powder  with  a  fluidounce  of  diluted  acetic  acid, 
pack  it  in  a  conical  glass  percolator,  and  gradually  pour  upon  it 
diluted  acetic  acid  until  the  filtered  liquid  measures  two  pints. 
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Acetum  Lobelia.  ( Vinegar  of  Lobelia.)    U.  S.  P. 

Take  of  Lobelia,  in  moderately  coarse  powder,  four  troyounces. 
Diluted  acetic  acid,  a  sufflci.ent  quantity. 

Moisten  the  powder  with  two  fluidounces  of  dihited  acetic  acid, 
pack  it  tirnily  in  a  conical  glass  percolator,  and  gradually  pour  upon 
it  diluted  acetic  acid  until  the  filtered  liquid  measures  two  pints. 

Vinegar  of  lobelia  may  also  be  prepared  by  macerating  the  pow- 
der in  two  pints  of  diluted  acetic  acid  for  seven  days,  expressing 
the  liquid,  and  filtering  through  paper. 

Elixirs  and  Cordials. 

Under  these  names  a  variety  of  unofficinal  preparations  are  sold, 
most  of  which  are  mixtures  of  aromatic  wines  and  tinctures  with 
sugar,  the  latter  predominating.  Preparations  of  this  description 
are  popular  in  proportion  as  they  are  palatable  and  commend  them- 
selves to  the  taste  of  the  public. 

Elixir  of  Calisaya. 

Take  of  Calisaya  bark  One  troyounce. 

Recent  orange-peel  Half  a  troyounce. 

Ceylon  cinnamon, 
Coriander, 

Angelica  seeds,  of  each  Three  drachms. 

Caraway, 
Aniseed, 

Cochineal,  of  each  One  drachm. 

French  brandy,  and  water,  of  each    .    A  sufficient  quantity. 
Simple  syrup  Ten  fluidounces. 

Percolate  the  cinchona  and  aromatics  with  the  brandy,  until  ten 
fluidounces  are  obtained.  Continue  the  displacement  with  equal 
parts  of  brandy  and  water,  till  twenty-two  fluidounces  are  obtained, 
then  add  the  syrup  to  bring  it  up  to  the  measure  of  two  pints. 

Ferrated  Elixir  of  Cinchona.    (J.  T.  Shinn.) 

Take  of  Calisaya  bark,  in  powder   Four  troyounces. 

Cinnamon  water   Two  pints. 

Caraway  water   One  pint. 

Tincture  of  orange-peel   Half  a  pint. 

Alcohol   Half  a  pint. 

Brandy   Two  pints. 

Syrup   Three  pints. 

Soluble  pyrophosphate  of  iron  .    .    .  Two  ounces. 

Mix  the  cinnamon  water  and  caraway  water  with  the  tincture 
of  orange-peel,  and  percolate  the  bark  with  the  mixture.  Dissolve 
the  pyrophosphate  of  iron  in  the  percolate,  add  the  other  ingredi- 
ents, and  filter. 

This  contains  about  one  grain  of  pyi'ophoshate  of  iron  (with  cit- 
rate of  ammonia),  and  two  grains  of  cinchona  bark  to  a  drachm. 
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Ferro  Phosphorated  Elixir  of  Calisaya. 

Take  of  Pja-ophospbate  of  iron   128  grains. 

Extract  of  calisaya   24  <Trains. 

Sugar  ■   4  ounces. 

Tinct.  of  fresh  orange-peel   ....  2  fluidounces. 

Water   2  lluidounces! 

Sherry  wine   10  fluidounces. 

Triturate  the  iron  salt  with  the  extract  and  sugar  till  dissolved, 
then  add  the  tincture  and  the  wine,  and  filter  twice,  or  till  it  is 
perfectly  clear. 

Dose,  a  teaspoonful. 

This  preparation  originated  in  New  York,  where  it  enjoys  con- 
siderable popularity.  The  formula  is  that  of  W.  C.  Bakes,  my 
valued  assistant. 

Curagao  Cordial.    (L.  M.  Emanuel.) 


Take  of  Cura9ao  bark  (bitter  orange)    .    .    .  ^j. 

Peel  of  sweet  oranges  .    .        ...  'gss. 
Cloves, 

Canella,  of  each   gr.  xv. 

Brandy   Oss. 

Neutral  sweet  spirits   Oij. 

Distilled  orange-flower  water   .    .    .  f  giij. 

Sugar   Ibj. 


Prepare  a  tincture  by  percolation  with  the  aromatics,  hrandy,  and 
sweet  spirits,  then  add  the  distilled  orange-tlower  water  and  the 
sugar.  • 

Hed  Curagao  Cordial.    {Improved  Forrtiula.) 


Take  of  Sweet  spirits   1  pint. 

Tincture  of  orange-peel   Sufiicient. 

Syrup   1  pint. 

Oil  of  juniper, 


Tinctm'e  of  saunders,  of  each,  to  taste. 
Mix. 

The  genuine  Curagao  cordial  is  imported  from  Rotterdam,  and  is 
highly  esteemed.  These  recipes  form  good  imitations  of  it.  It  is 
recommended  as  a  remedy  for  nausea,  especially  when  a  symptom 
of  pregnancy. 

Elixir  of  Valerianate  of  Ammonia.    (T.  H.  K.  Enos.) 

Take  of  Valerianic  acid   Two  fluidrachms. 

Carbonate  of  ammonium  .    .  Sufficient. 
Alcohol, 

Syrup,  of  each   Two  fluidounces. 

lixt.  orange-peel     ....  Half  a  fluidounce. 

Orange-flower  water    ...  A  fluidounce. 

Water   Sufiicient  to  make  half  a  pint. 

Dilute  the  valerianic  acid  with  a  fluidounce  of  water,  neutralize 
with  the  carbonate  of  ammonium,  then  add  the  alcohol,  holding  the 
aromatic  extract  (?)  in  solution,  then  the  orange-flower  Avater  and 
water,  and  filter.    (The  extract  of  orange-peel  r'night  be  superseded 
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to  advantage  by  tincture  of  fresh  orange-peel.)  A  fluidrachm, 
which  13  the  appropriate  dose,  contains  two  grains  of  the  salt. 

Elixir  of  Valerianate  of  Ammonia.  (Goddard's.) 

Take  of  Valerianic  acid  (from  tlio  I'oot)  Six  fluidrachms. 

Carbonate  of  ammonium  .    .  Sufficient. 

Carbonic  acid  water     .    .    .  Eiglit  tluidounces. 

Red  Cura9ao  cordial    .    .    .  Twenty  tluidounces. 

Orange-llower  water    .    .    .  Eight  lluidounces. 

Mucilage  of  gum  Arabic  .    .  Two  tluidounces. 

Saturate  the  valerianic  acid  with  the  carbonate  of  aramoniura, 
I  diluted  with  the  carbonic  acid  water,  then  add  it  to  the  flavoring 
■  ingredients  and  mucilage,  and  filter.    Dose,  a  teaspoonfuL 

Ferrated  Tincture  of  Gentian. 

Take  of  Gentian,  in  moderately  fine  powder,  ^ij. 

Bitter  orange-peel,  in  moderately  fine  powder,  gj. 
Cardamom^  in  moderately  fine  powder,  5  ss. 

Moisten  with  diluted  alcohol,  and  percolate  with  a  mixture  of 
rone  part  of  alcohol  and  three  of  water,  until  four  pints  of  tincture 
s  are  olitained. 

Make  hydrated  sesquioxide  of  iron  by  precipitating  four  ounces 
of  solution  of  tersulphate  of  iron,  and  wash  the  precipitate  on  a 
"  filter,  then  pass  the  tincture  of  gentian,  bitter  orange-peel,  and  car- 
I  damom  through  the  magma  on  the  filter;  now  add  f5viiissof  solu- 
'l  tion  of  citrate  of  iron  (gr.  j  to  "l),  and  the  preparation  is  complete. 
I  Dose,  a  teaspoonful,  containing  one  grain  of  citrate  of  iron. 

Pierlofs  Solutio7i  of  Valerianate  of  Ammonium.    {Modified  Formida.) 

Take  of  Extract  of  valerian  .       ...    Two  scruples. 

Fluid  extract  of  valerian  .    .    .    Two  fiuidrachms. 
Water  Seven  fluidouuces. 

Dissolve  the  extract  in  the  fluid  extract  and  water,  filter,  and 
i  add 

Valerianate  of  ammonium    .    .    Two  drachms. 
Orange-tloAver  water. 

Simple  syrup,  of  each  ....    Half  a  fiuidounce. 
Dose,  a  teaspoonful. 

Fropylarain  Cordial.  , 

Take  of  Chloride  of  propylamin    ...  90  grains. 

Aniseed  water  9  lluidounces. 

Atwood's  alcohol  3  lluidounces. 

Simple  syrup  4  fluidounces. 

Saffron   Sullicient. 

Dissolve  the  chloride  in  the  aniseed  water,  add  the  alcohol  and 
syrup,  digest  with  the  safl["ron,  and  filter  till  clear  and  bright. 
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Elixir  Chloroformi.    {Chloroform  Paregoric.)    Dr.  H.  Hartshorne. 

Take  of  Chloroform  One  and  a-half  fluidounce. 

Tincture  of  opium  One  and  a-half  fluidounce. 

Tincture  of  camphor  ....  One  and  a-half  fluidounce. 
Arom.  spt.  of  ammonia    .    .    .    One  and  a-half  fluidounce. 

Oil  of  cinnamon  Twenty  minims. 

Brandy  Two  fluidounces. 

Dose,  f5ss  or  less,  in  spasmodic  aflections  of  the  stomach,  cholera, 
etc. 

Elixir  de  Garus. 

Take  of  Syr.  Adiantum  (maidenhair)  lb.  4^  to  Ov   Ox. 

Spirit  of  garus   Oviij. 

Saffron   gj. 

Orange-flower  water   Oss. 

Macerate  two  days,  and  filter. 

Spirit  of  Garus. 

Take  of  Aloes, 

Safi'ron,  each  ^vss. 

Myrrh, 
Canella, 
Cloves, 
Cinnamon, 

Nutmegs,  of  each,  bruised  ^iv. 

Alcohol  dilut  Ox\'j. 

Orange-flower  water  Oj. 

Macerate  two  daj^s,  and  distil  one  gallon. 

I'or  other  formulas  for  elixirs  the  reader  is  referred  to  Am.  Jourii. 
Pharmacy,  pages  219,  298,  310,  vol.  xliii.,  for  1871,  and  the  report 
on  this  subject  to  Am,  Pharni.  Association  herewith  appended. 

The  importance  of  unifoi'mity  in  the  composition  of  remedies 
bearing  the  same  name  has  been  so  long  felt  and  acknowledged  by 
medical  men  and  those  interested  in  the  advancement  of  pharma- 
ceutic knowledge,  that  the  American  Pharmaceutical  Association, 
at  their  twentieth  annual  meeting  in  Cleveland,  Ohio,  appointed  a 
special  committee  to  report  such  formulas,  for  elixirs  jiarticularly,  as 
would  be  generally  satisfactory  and  give  a  quasi  officinal  character 
to  the  formulas  so  reported ;  the  great  increase  in  the  varietj^  of 
elixirs  made  by  so  many  different  manufacturers,  who  give  no  in- 
formation respecting  the  composition  of  their  res])ective  prepara- 
tions, has  rendered  it  almost  impossibleforany  dispensing  pharmacist 
to  keep  a  complete  stock  of  the  various  makes  on  his  shelves.  These 
considerations  induced  the  committee  to  report  the  following 
formulas,  which  were  ordered  to  be  printed  in  pamphlet  form  as 
well  as  ill  their  published  proceedings.^ 

UNOFFICINAL  FORMULAS. 
REPORTED  BY  J.  P.  nANCOCK. 

Compowid  Powder  of  Cochineal. 

Take  of  Cochineal,  in  powder   120  grains. 

Alum,  in  powder   120  grains. 

Carljonate  of  potassium   120  gnims. 

Bitartrate  of  potassium   210  grams. 

Mix.    Keep  in  well-stoiDpered  vial. 
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Compound  Tincture  of  Cochineal. 

Take  of  Compound  powder  of  cochineal  120  grains. 

Diluted  alcohol    2  Uuidounces. 

Slightly  warm  the  dilated  alcohol  and  mix  with  tlie  powder, 
macerate  iu  a  stoppered  vial  for  twelve  hours,  and  filter  for  use. 
This  is  permanent,  and  imparts  a  heautiful  red  color  to  elixirs  and 
■■  solutions  which  have  no  acid  properties. 

Spirit  of  Orange. 

Take  of  Oil  of  sweet  orange  1  fluidounce. 

Stronger  alcohol  15  fluidounces. 

Mix.  This  is  made  in  proportions  to  conform  with  the  spirits 
of  the  U.  S.  P.,  and  is  a  pleasant  and  convenient  form  of  orange 

•  flavor. 

Simple  Elixir. 

Take  of  Spirit  of  orange  ^  fluidounce. 

Stronger  alcohol  4  fluidounces. 

Cinnamon  water  6  fluidounces. 

Syrup  6  fluidounces. 

Mix. 

This  is  a  turbid  mixture.  For  many  purposes  it  is  not  necessary 
to  filter  before  using,  but  generally  it  should  be  clear,  particularly 

•  when  used  for  j)hysicians'  prescriptions,  and  in  making  some  elixirs. 
1  Filtering-paper  pulp,  made  by  beating  scraps  of  chemically  pure 

filtering-paper  in  a  mortar,  in  the  proportion  of  sixty  grains  of 
paper  to  a  half  fluidounce  of  water,  added  to  sixteen  fluidounces  of 
the  elixir,  agitated  briskly  for  a  few  moments,  and  filtered,  renders 
"  the  elixir  perfectly  limpid.  The  paper  is  free  from  the  chemical 
1  objections  urged  against  carbonate  of  magnesium,  chalk,  etc.,  which 
are  frequently  used  as  clarifying  agents. 

The  very  pleasant  taste  and  odor  of  this  elixir,  its  freedom  from 
color  and  chemical  impurities,  commend  it  for  general  use  as  a 
medicating  vehicle. 

Red  Elixir. 

Take  of  Com]),  tincture  of  cochineal  ^  fluidounce. 

Simple  elixir  IG  fluidounces^ 

Mix. 

This  is  sometimes  preferred  as  a  simple  elixir  because  of  its 
beautiful  color. 

Elixir  of  Calisaya  Bark. 

Take  of  Tincture  cinchona,  TJ.  S.  P.  1870     ...    22  fluidrachms. 

Simple  elixir  Sufficient  to  make  16  fluidounces. 

Mix  and  filter.  This  contains  the  virtues  of  two  grains  of  Cali- 
saya bark  in  one  fluidrachm. 

Elixir  of  Calisaya  Bark  with  Iron. 

Take  of  Elixir  of  Calisaya  bark  15  fluidounces. 

Warm  distilled  water   1  fluidounce. 

Citrate  of  iron,  soluble   128  grains. 
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Dissolve  the  iron  in  the  warm  water  and  add  the  elixir.  Filter 
if  necessary.  Each  fluidrachm  of  the  unfiltered  elixir  contaiii- 
one  grain  of  the  iron  salt,  and  the  virtues  of  nearly  two  grains  oi' 
Calisaya  bark. 

Compound  Elixir  of  Cinchona. 

Take  of  Compound  tincture  of  cinchona,  JJ.  8.  P.  1870     22  fluidrachms. 
Simple  elixir  Sufficient  to  make  16  lluidounces. 

Mix  and  filter.  If  not  required  for  immediate  use,  this  and  also 
the  Calisaya  elixir  should  stand  for  about  twelve  hours  before 


filtering. 


Compound  Elixir  of  Cinchona  with  Iron. 


Take  of  Compound  elixir  of  cinchona  15  fluidounces. 

Warm  distilled  water   1  fluidounce. 

Citrate  of  iron,  soluble  120  grains. 

Mix.    Proceed  as  for  Elixir  of  Caliaysa  with  Iron. 

Elixir  of  Citrate  of  Iron. 

Take  of  Citrate  of  iron,  soliible    256  grains. 

Warm  distilled  water   1  tiuidounce. 

Simple  elixir  15  fluidounces. 

Dissolve  the  iron  in  the  warm  water,  and  mix  with  the  simple 
elixir.  Filter. 

Elixir  of  Pyrophosphate  of  Iron.  ' 

Take  of  Pyrophosphate  of  iron   256  grains. 

Warm  distilled  water   1  tiuidounce. 

Simple  ehxir  15  fluidounces. 

Make  according  to  directions  for  Elixir  of  Citrate  of  Iron. 
This  is  the  same  in  medicinal  strength  as  Prof.  Diehl's  formula. 

Elixir  of  Citrate  of  Bismuth. 

Take  of  Citrate  of  bismuth  and  ammonium   .    .    .    256  grains. 

Warm  distilled  water   4  fluidounces. 

Water  of  ammonia  (drop  by  drop)    .    .    .  Suflicient. 

Simple  elixir  Sufficient  to  make  sixteen  fluidounces 

of  finished  eUxir. 

This  is  the  same  bismuth  strength  as  Prof.  Diehl's  formula,  viz., 
two  grains  of  citrate  of  bismuth  and  ammonium  iu  each  fluidrachm.. 


Elixir  of  Pepsin. 

Take  of  Saccharated  pepsin  (Scheffcr's  formula)     .    256  grains. 

Sherry  wine  14  fluidounces. 

Simple  syrup   2  fluidounces. 

Fluid  extract  of  ginger  25  drops. 

Dissolve  the  pepsin  in  the  wine,  mix  the  fluid  extract  of  ginger 
with  the  syrup,  and  mix  together.  Filter  if  necessary.  Coutams 
two  grains  of  pepsin  to  the  fluidrachm. 
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Elixir  of  Valerianate  of  Ammonium. 

Take  of  Valerianate  of  ammonium,  in  crystals  .    .    256  grains. 

Compound  tincture  of  cochineal  ....       I  Huidounce. 
Simple  elixir  l^  fluidounces. 

.  Dissolve  the  valerianate  of  ammonium  in  two  ounces  of  the 
simple  elixir,  and  carefully  add  water  of  ammonia  until  the  solu- 
tion is  exactly  neutral  to  test-paper.  Mix  with  the  balance  of 
simple  elixir,  and  then  add  the  compound  tincture  of  cochineal. 

This  is  the  formula  of  Prof.  C.  Lewis  Diehl,^with  the  exception 
of  the  simple  elixir.  Notwithstanding  this  preparation  contains  a 
larger  quantity  than  usual  of  the  valerianate  of  ammonium  (two 
grains  of  the  salt  in  each  fluidrachm),  yet  its  unpleasant  taste  and 
odor  are  elfectually  masked  by  the  fragrance  of  the  simple  elixir. 

Elixir  of  Valerianate  of  Ammonium  with  Quinia. 

Take  of  Sulphate  of  quinia  128  grains. 

Elixir  of  valerianate  of  ammonium   ...     10  tiuidounces. 

Mix.  Filter  if  necessary.  Sulphate  of  quinia  is  soluble  in  elixir 
of  valerianate  of  ammonium  to  twice  the  quantity  here  ordered. 

Compound  Elixir  of  Sumbul. 

Take  of  Tincture  of  sumbul  (Brit.  Ph.  1867)*   ...    4  fluidounces. 

Syrup  4  fluidounces. 

Compound  tinctm'e  of  cochineal  ^  fluidounces. 

Elixir  of  valerianate  of  ammonium  ....    8  fluidounces. 

Mix. 

The  elixir  is  slightly  turbid,  owing  to  the  resin  of  the  sumbul, 
which  if  filtered  out  must  lessen  its  medicinal  powers.  This  is 
given  as  a  type  of  extemjjoraneous  elixirs,  which  should  not  be  filtered, 
but  dispensed  with  the  direction,  Shake  the  vial  before  pouring  out 
each  dose" 

Elixir  Pyrophosphate  of  Iron,  Quinia,  and  Strychnia. 

(C.  Lewis  Diehl's  Formula.) 

Ho  says:  "  This  requires  particular  manipulation,  which  precludes 
the  use  of  simple  elixirs. 

"The  following  formula,  the  result  of  concert  experiments  of  my 
friend,  Mr.  E.  Scheft'er,  and  myself,  has  been  used  by  me  since  au- 
tumn, 1869,  and  I  can  recommend  it  as  uniformly  successful,  when 
the  manipulations  are  carefully  conducted  : — 


"Take of  Sulphate  of  quinia   00  grains. 

Stirychnia   1  grain. 

Citric  acid   5  gr.ains. 

Stronger  alcohol   3  [luidounccs. 

Spirit  of  orange   80  minims. 

Syrup   0  fluidounces. 

Pyrophosphate  of  iron   A  troyounccs. 

D'istilled  water   7  fluidounces. 

"Water  of  ammonia   Sufl".  quantity. 


*  This  is  madf!  by  m.acer.iting  and  displacing  two  and  a  half  ounces  .avoirdupois  of 
powdered  sumbul  with  proof  spirit,  so  as  to  obtain  ouo  imjiorial  pint  (f3xix  f3iss., 
U.  8.  measure)  of  tincture. — Editob. 
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"Trituvate  the  sulphate  of  quinia,  strychnia,  and  citric  acid 
together,  until  minutely  divided,  then  add  the  alcohol  and  spirit 
of  orange.  Warm  the  syrup  slightly  (to  about  150°  F.),  and  add 
to  the  turbid  mixture,  when,  upon  stirring,  the  mixture  becomes 
clear.  To  this  add  the  pyrophosphate  of  iron,  previously  dissolved 
in  the  distilled  water,  and  finally,  carefully  add  water  of  ammonia, 
drop  by  drop,  until  the  elixir  is  perfectly  neutral  to  test-paper; 
filter.  The  finished  preparation  has  a  greenish-yellow  color,  a  plea- 
sant flavor  of  orange,  and  is  permanent." 

Bitter  Wine  of  Iron. 

(James  T.  Shiun's  Formula,  slightly  modified.) 

"We  have  had  several  years'  experience  with  the  following  formula, 
and  it  has  given  entire  satisfaction  to  prescriber,  disj)enser,  and 
consumer. 


Take  of  Sulphate  of  cinchonia     :   45  grains. 

Sulphate  of  quinia   15  grains. 

Citric  acid   60  grains. 

Citrate  of  iron,  soluble   240  grains. 

Concentrated  tinct.  fresh  sweet  orange-peel  3  fluidounces. 

Distilled  Avater   3  fluidounces. 

Sherry  wine   8  fluidounces. 

Syrup   2  fluidounces. 


Dissolve  the  sulphates  and  citric  acid  in  two  ounces  of  the  water, 
and  the  iron  in  the  remaining  ounce  of  water ;  mix  the  two  solutions, 
and  add  the  other  ingredients,  previously  well  mixed  together. 

The  only  change  from  the  original  formula  is  in  the  kind  and 
quantity  of  orange  flavor,  for  which  we  claim  an  improvement. 
See  Proceedings  of  American  Pharmaceutical  Association,  1864,  p.  234. 

Elixir  of  Gentian  with  Iron. 


Take  of  Extract  of  gentian   128  grains. 

Citrate  of  iron,  soluble   128  grains. 

Distilled  water   1  fluidounce. 

Simple  elixir   15  fluidounces. 


Dissolve  the  extract  and  iron  in  the  water,  warmed,  and  add  the 
simple  elixir ;  filter. 

Elixir  of  Bromide  of  Potassium. 

Take  of  Bromide  of  potassium    .    .        ....    640  grains. 

Eed  elixir  IG  fluidounces. 

Mix. 

This  contains  five  grains  of  the  salt  in  each  fluidrachm,  and  is 
given  as  a  type.  The  red  elixir  does  not  seem  to  answer  for  the 
elixir  bromide  of  calcium;  caramel  is  a  more  suitable  coloi'ing  sub- 
stance for  the  calcium  elixir.  "We  prefer  the  simple  elixir  in  this 
case,  and  to  use  no  coloring  substance. 
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Syrup  of  Liquorice  Root. 

Take  of  Select  liquorice  root,  in  moderately  coarse 

powder   4  troyounccs. 

Diluted  alcohol   Suff.  quantity. 

Sugar   12  troyounces. 

Moisten  and  pack  in  a  conical  percolator;  macerate  for  twelve 
hours,  percolate  to  exhaustion.  Place  the  tincture  over  a  water- 
bath  until  reduced  to  ten  fluidouuces,  filter,  and  then  add  the  sugar; 
lastly,  sufficient  distilled  water  to  make  sixteen  fLuidounces  of 
finished  syrup. 

The  syrup  of  liquorice  root,  when  carefully  prepared,  is  more 
eftectual  and  more  convenient  for  masking  the  bitterness  of  quinia, 
than  is  the  very  popular  "compound  elixir  of  taraxacum,"  and 
being  free  from  the  stimulating  influence  of  alcohol,  which  is 
present  in  the  elixir,  is  well  adapted  for  children.  The  proper  pro- 
portions will  be  one  grain  of  quinia  (any  salt  of  it)  to  the  fiuiclrachm, 
and  if  those  for  whom  quinia  is  ordered  will  take  the  precaution 
to  chew  a  small  quantity  of  liquorice  root,  previous  to  taking  the 
quinia  mixed  Avith  the  syrup  of  liquorice,  in  the  proportions  here 
recommended,  scarcely  any  bitterness  will  be  observed.  As  a  matter 
of  course,  acids  mixed  with  quinia  and  liquorice  syrup  will  imme- 
diately develop  the  bitter  taste. 

It  has  of  late  become  fashionable  to  use  glycerin  as  an  antiseptic 
and  solvent  in  elixirs,  as  well  as  other  compounds  of  pharmacy,  but 
our  aversion  to  the  general  use  of  glycerin  for  internal  adminis- 
tration, for  various  reasons,  has  prevented  its  introduction  in  our 
formulas. 

The  results  of  our  investigations  of  liquid  pepsin  preparations 
will  not  warrant  the  introduction  of  more  than  the  one  formula, 
which  is  really  a  wine  of  pepsin,  and  has  been  found  useful  iu 
many  cases. 


CHAPTER  IX. 

PREPARATIONS  OF  OPIUM. 

These  preparations  assume  an  importance  to  the  student  not  be- 
longing to  others,  from  the  extensive  use  made  of  opium  in  almost 
every  form  of  disease,  and  from  the  unusual  number  and  variety 
of  "  Galenical"  solutions  made  from  it. 

No  student  should  neglect  to  study  these  especially  and  carefully, 
so  as  to  be  familiar  with  their  relative  degrees  of  activity,  and 
their  effects  as  modified  l)y  the  menstrua  employed.  On  this  ac- 
count I  have  devoted  a  separate  chapter  to  their  consideration. 
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Syllabus  op  Oppictnal  Preparations  op  Opium,  designed  to 
pacilitatb  their  study. 


Officinal  name. 


Tinct.  opii  camphorata 
(paregoric) 


Tinct.  opii  (laudanum) 
"     opii  deodorata 
"    opii  aoetata 


Vinum  opii 

(Sydenliam's  laud.) 

Acetum  opii 

(black  drop) 


Liquor  morphiae  sulphatis 


Composition  and  relative  strength. 


Opium  5s3  "I 
Camphor  h)']  I  ^    ^.  ...  , 

Benzoic  acid  ■zbb        *°      ^']-  f^' 
Oil  of  aniseed  f5ss  |      1  gr- 2  /  2  TTL 
Honey  gj  J 
Opium  gx  to  Oj  =  1  gr.  in  12.8 
do. 

Opium  §j 
Alcoliol  f^iv 
Vinegar  vj 
Opium  gij 
Cinnamon 
Gloves,  aa  gj 
Opium  _^  V 
Nutmeg 
SaflFron  gijss 
Sugargviij  J 
^  gr.  morphia  =  f  gr.  opium,  to  fgj 


do. 

1  gr.  in  10  Ttl. 

to  sherry,  Oj,  1  gr.  in 
8n\, 

to  Oij,  1  gr.  in  6^tt\. 


Infjj. 

Dose. 

1.76  grs. 

fgj  to  f3ig 

37.5  grs 
do. 

gtt.  XXV 
gtt.  XX 

48  grs. 

gtt.  XX 

GO  grs. 

gtt.  xs 

75  grs. 

gtt.  V  to  X 

8  grs. 

REMARKS  ON  THE  POREaOING. 

It  will  be  observed  that  the  preparations  are  arranged  in  the  i 
syllabus  in  the  order  of  their  strength — the  proportion  of  opium  i 
they  contain. 

Camphorated  tincture  of  opium  is  one  of  the  most  familiar  and 
universally  used  of  medicines ;  its  preparation  is  easy,  by  mace- 
rating the  ingredients  in  a  bottle ;  the  honey  may  be  omitted  till 
toward  the  end  of  the  seven  days  allotted  for  the  maceration.  The 
chief  use  of  paregoric  is  for  children,  to  whom  it  is  given  in  doses 
varying  according  to  the  age  of  the  child  from  ten  drops  to  a  tea- 
spoonful.  The  adult  dose  is  as  stated  in  the  table.  It  is  used  in 
mistura  glycyrr^hizce.  comp.,  and  in-numerous  expectorant  medicines. 
An  enumeration  of  the  cases  in  which  it  is  employed  would  he  out 
of  place  in  this  work — the  variety  of  its  components  adapts  it  to  fill 
numerous  indications. 

This  tincture,  in  the  Pharmaeopceia  of  1830,  was  directed  to  be 
made  with  a  portion  of  extract  of  liquorice,  which,  as  it  gave  it 
a  dark  color,  resembling  that  of  laudanum,  was  superseded  in  the 
three  last  editions  by  honey.  It  has  a  rich  brown  color,  aud-a 
rather  agreeable  aromatic  taste.  _  . 

Laudanum  is  more  used  than  any  other  preparation  of  opium. 
It  is  employed  internally  in  small  doses,  combined  with  stimulants, 
and  frequently  repeated,  to  excite  the  nervous  and  arterial  systems, 
as  in  the  typhoid  forms  of  disease.  {See  Prescriptions.)  _  It  is  also 
used  by  itself  or  in  combination  to  allay  nervous  irritation,  and  to 
promote  sleep  and  relieve  pain  ;  for  these  purposes,  it  generally  re- 
quires to  be  given  in  full  doses,  especially  when  the  case  is  uvgem- 
It  is  sometimes  employed  in  cancerous  and  other  very  paintui  ai 
eases,  and  in  mania-a-potu,  in  doses  of  half  a  fluidrachm  to  o 
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fluidrachra  (60  to  120  drops),  and  repeated.  Camphor  water  and 
compound  spirit  of  other  are  much  used  with  it  in  its  more  strictly 
anodyne  and  sedative  applications.  In  nervous  and  spasmodic  af- 
fections, it  is  given  with  other  antispasmodic  medicines,  or  by  itself. 
To  expectorant  mixtures  it  is  a  very  frequent  addition,  though  the 
camphorated  tincture  is  generally  preferable  in  this  instance.  Com- 
bined with  astringents  and  chalk,  it  is  much  used  in  the  treatment  of 
diarrhoea,  dysentery,  and  cholera  morbus,  and  is  a  frequent  addition 
to  ynistura  cretce.  For  its  diaphoretic  effects,  the  best  combinations 
contain  an  emetic,  as  wine  of  ipecac  or  of  antimony,  or  frequently 
spirit  of  nitrous  ether.  It  is  often  added  to  castor  oil,  to  correct 
griping  or  excessive  purging  from  its  use. 

Laudanum  is  much  used  in  enemata,  collyria,  and  in  lotions  of 
various  kinds.  In  an  enema  it  may  be  used  in  three  times  the 
quantity  employed  by  the  mouth,  with  a  view  to  the  same  effect. 
In  an  eye-wash,  wine  of  opium,  or  a  solution  of  the  aqueous  extract, 
is  preferred,  as  obviating  the  stimulant  effects  of  the  alcohol.  It 
is  frequently  added  to  cataplasms  or  poultices. 

Laudanum  is  made  of  deficient  strength  by  some  druggists,  in 
order  to  sell  it  cheaply.  If  it  has  become  turbid  from  the  evapora- 
tion of  a  portion  of  alcohol,  it  is  above  standard  strength,  and 
should  be  filtered  to  free  it  from  the  precipitate,  fatal  results  have 
occurred  from  neglect  of  this  precaution. 

Tindura  opii  deodorata  is  a  new  officinal  in  the  Pharmacopoeia  of 
1860,  it  is  made  upon  the  principle,  adopted  by  the  manufacturers 
of  the  various  elixirs  of  opium  in  vogue,  of  treating  opium  with 
water  in  preference  to  alcohol,  so  that  the  objectionable  resinous 
and  odorous  principles  are  but  sparingly  taken  up;  in  the  new  offi- 
cinal process,  the  aqueous  fluid  extract  obtained  is  directed  to  be 
shaken  up  with  ether,  for  the  complete  removal  of  these,  and  the 
ether  being  rejected  the  whole  is  embodied  into  a  fluid  form  with 
only  sufficient  alcohol  to  preserve  it.  The  dose  by  drops,  as  stated, 
is  less  than  that  of  laudanum,  with  which  it  corresjDonds  in  strength, 
because  aqueous  liquids  collect  in  larger  drops  than  alcoholic.  On 
the  whole,  this  liquid,  which  will  probably  be  generally  dispensed 
as  elixir  of  opium,  is  a  valuable  addition  to  our  officinal  j)reparations, 
and  well  worthy  the  favorable  consideration  of  physicians. 

Acetated  tincture  of  opium  is  not  commonly  designated  by  any  syn- 
onym, and  must  be  carefully  distinguished  from  black  drop,  de- 
scribed below.  It  is  prepared  by  macerating  the  opium  in  powder 
with  the  vinegar  and  alcohol  for  two  weeks,  or  displacing  as  in  the 
case  of  laudanum.  If  the  opium  is  in  mass,  it  should  be  used  in 
proportionately  increased  quantity,  and  worked  into  a  paste  with  a 
small  portion  of  the  vinegar,  after  which  the  remainder  of  that 
liquid  and  the  alcohol  is  added,  macerating  for  two  weeks  as  in  the 
other  case. 

This  tincture  is  sometimes  recommended  in  preference  to  lauda- 
num, as  less  liable  to  produce  those  nervous  symptoms  which  often 
follow  the  use  of  opium.    As  shown  in  the  table,  it  is  stronger  thau 
laudanum,  but  much  weaker  than  black  drop. 
41 


642 


PREPARATIONS   OF  OPIUM. 


Wine  of  Opium. — This  officinal  substitute  for  Sydenham's  lauda- 
num may  be  made  by  a  similar  process  to  the  foregoin<^.  It  is 
made  with  a  much  larger  proportion  of  opium  to  the  quantity  of 
menstruum  employed  than  laudanum,  and  yet  the  dose  directed  in 
the  books  is  the  same;  this  must  be  owing  to  a  supposed  inferior 
solubility  of  the  active  principles  in  wine,  than  in  diluted  alcohol. 
A  great  many  extemporaneous  prescriptions  for  eye-washes  and  in- 
jections contain  this  ingredient. 

Vinegar  of  Ojnum,  Mack  Drop.— The  strongest  of  the  preparations 
of  opium  is  modified  in  the  edition  of  the  Pharmacopoeia  for  1860, 
so  as  to  make  it  comparatively  easy  of  preparation  and  of  more  con- 
venient  proportions.  The  very  complex  process  of  the  older  books 
is  simplified  so  as  to  include  merely  the  complete  extraction  of  the 
opium  and  aromatics  by  means  of  diluted  acetic  acid,  the  addition 
to  this  of  sugar,  and  its  dilution  to  just  the  required  point,  which 
is  a  fluidounce  for  every  75  grains  of  opium  used.  The  slight  altera- 
tion in  proportions,  while  it  will  be  quite  imperceptible  in  the  use 
of  the  preparation,  brings  it  to  an  even  two  pints  for  five  troyounces 
of  the  opium  used. 

Black  drop  is  deservedly  esteemed  as  a  most  valuable  prepara- 
tion. The  morphia  it  contains  is  in  the  condition  of  acetate ;  which 
is  considered  by  many  to  be  more  agreeable  in  its  mode  of  action 
than  the  native  meconate  existing  in  the  drug.  One  grain  of  opium 
being  represented  by  about  6j\  minims,  the  dose  will  be  only  from 
five  to  ten  drops,  because,  although  in  the  case  of  laudanum  two 
drops  are  frequently  required  to  make  a  minim,  in  this  case,  sugar 
being  used  instead  of  alcohol,  the  drops  are  larger,  and  frequently 
reach  a  minim  in  bulk. 

The  popularity  of  black  drop  with  persons  who  use  opium  habitu- 
ally is  one  of  the  strongest  evidences  of  its  superiority  over  lauda- 
num. I  was  informed  by  one  lady,  who  is  a  victim  to  this  vice, 
and  who  procures  her  black  drop  by  the  gallon,  that,  in  comparing 
her  own  condition  with  that  of  others  within  the  range  of  her 
acquaintance  who  have  used  laudanum  to  no  greater  excess  than 
she  uses  black  drop,  while  they  soon  exhibited  in  their  persons  the 
evidences  of  its  poisonous  effects,  she  was  enabled  to  preserve  to  & 
great  extent  the  natural  freshness  and  fulness  of  her  features ;  this 
she  attributed  to  the  form  in  which  she  took  the  drug.  Her  state- 
ment cannot  of  course  be  received  as  evidence  of  the  difterenee 
referred  to,  though  it  accords  with  the  testimony  of  others,  and 
also  corresponds  with  the  observation  of  some  physicians  of  large 
experience. 

Solution  of  sulphate  of  morphia  (U.  S.),  though  its  strength  is  usu- 
ally estinaated  somewhat  above  that  stated  in  the  syllabus,  is  be- 
lieved to  be  weaker  in  proportion  to  the  other  preparations  than  is 
there  stated.  .  , 

Magendie's  solution,  much  used  in  Ncav  York  and  Boston,  is  made 
in  the  proportion  of  sixteen  grains  to  the  fluidounce.  Care  should 
be  taken,  in  prescribing  and  vending  this,  to  distinguish  between  it 
and  the  officinal  solution.  ' 
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Incompaiibles. — All  the  preparations  of  opium  are  pharmaceuti- 
cally  iueonipatible  with  the  alkalies,  and  their  mono-carbonates 
ojenerallj,  on  account  of  their  precipitating  the  morphia  in  an  in- 
soluble condition  from  its  meconate.    With  acetate  of  lead,  they 

:  give  a  precipitate,  chiefly  of  meconate  of  lead,  the  morphia  remain- 
ing in  solution  as  acetate.    Astringent  infusions  and  tinctures 

;  generally  throw  down  tannates  or  gallates  of  morphia,  which  are 
quite  insoluble.    Some  of  the  metallic  salts  may  be  considered  as 

■  incompatible,  but  in  practice  there  is  no  difl3culty  in  mixing  small 
quantities  of  laudanum  with  diluted  solutions  of  these.  The  chief 
point  to  be  observed,  in  the  mixing  of  these  preparations  in  prescrip- 

I  tion,  is  io  add  them  after  the  full  degree  of  dilution  is  obtained;  in  this 
:  manner  they  may  be  mixed  without  distui-bance,  in  the  great 
:  majority  of  instances,  especially  where,  as  is  mostly  the  case,  the 
quantity  added  is  small. 

Treatment  of  Poisoning  by  Opium. — Wben  opium  is  taken  inquan- 
:  titles  sufficient  to  produce  death,  the  first  and  invariable  remedy  is 
!  to  evacuate  the  stomach,  by  administering  an  active  emetic  dose, 
1  as,  for  instance,  five  grains  of  tartar  emetic  or  sulphate  of  zinc,  or, 
:  as  is  frequently  more  convenient  and  equally  efficacious,  large  doses 
of  mustard  suspended  in  warm  water.    If  emetics  refuse  to  act, 
'  which  is  sometimes  the  case  after  long  delay,  the  stomach  pump 
'  must  be  resorted  to,  and  should  always  be  at  hand  in  the  office  of 
the  physician.    A  tolerable  substitute  for  this  is  found  in  the  self- 
injecting  apparatus  of  elastic  gum,  now  so  commonly  in  use,  the 
1  tubes  being  transposed  so  as  to  reverse  the  direction  of  the  current. 

A  mode  of  emptying  the  stomach  of  an  infant,  tried  with  success 
i  in  a  case  of  poisoning,  by  Dr.  Stebbins,  of  Chester  Co.,  Pa.,  is  to 
i  insert  a  catheter  and  suck  up  the  fluid  contents  till  the  catheter  is 
'  full,  then  turn  the  free  end  downwards  so  as  to  constitute  a  siphon, 
from  which  the  fluid  will  run  till  the  stomach  is  empty. 

The  patient  should  be  kejDt  in  motion,  if  possible,  the  face  and 
head  being  splashed  with  cold  water,  when  a  disposition  to  sleep 

■  seems  to  be  gaining  the  mastery ;  in  this  way,  patients  may  very 
frequently  be  restored,  even  after  taking  large  doses  of  laudanum. 

i  Instances  of  the  kind  have  been  of  frequent  occurrence  within  the 
last  few  years  in  this  city.  The  recently  discovered  use  of  tincture 
of  belladonna  as  an  antidote  for  opium  should  not  be  forgotten 

'  when  other  resources  fail,  and  when  this  remedy  is  at  hand.  The 
close  must  necessarily  be  large,  corresponding  to  the  quantity  of 
laudanum  taken.  In  the  case  of  young  infants  too  deeply  narco- 
tized to  swallow,  subcutaneous  injections  of  g'^fth  of  a  grain  of  atro- 

I  pia  may  succeed  in  reviving  the  struggling  vitality. 

Two  cases  have  come  under  my  own  notice,  in  which  the  gal- 
vanic battery  has  been  employed  as  a  last  resort,  with  the  eft'ect  of 

;■  restoring  one  patient  permanently,  and  the  other  temporarily,  the 
reaction  not  being  sufficient  in  the  latter  instance  to  establish  con- 
valescence, though  life  was  prolonged  for  several  weeks.  Artificial 
respiration  has  occasionally  been  resorted  to,  when  the  prostrating 
influence  of  the  poison  had  arrested  the  natural  process,  life  being 
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prolonged  by  this  means,  until  the  impression  of  the  narcotic  had  ■ 
passed  off';  recovery  has  been  efl'ected  in  this  way. 

The  Abuse  of  Opium. — The  habitual  use  of  the  preparations  of  ' 
opium  as  a  means  of  intoxication,  is  an  evil,  the  extent  of  which  is 
scarcely  appreciated  by  the  profession,  or  by  the  community  at  i 
large.    There  are  shops  in  the  outskirts  of  our  large  cities  in  which 
the  sale  of  laudanum  forms  one  of  the  principal  items  of  business. 
These  peddle  it  out  to  every  poor  victim  who  can  produce  a  few 
pennies  to  purchase  a  temporary  relief  from  imaginary  pains.    So  ■ 
common  is  this  article  of  trade  that  even  little  children  are  fur- 
nished with  it  on  application,  as  if  it  were  the  most  harmless  drug.  \ 
It  is  sold  in  these  shoi:)S  at  half  the  price  maintained  by  respectable  i 
establishments,  and  there  can  be  no  doubt  that  its  intoxicating  ;i 
efi'ects  are  sought  by  many,  who  use  it  as  a  substitute  for  alcoholic  •( 
drinks.    Individuals  who  would  shrink  from  the  habitual  use  of  '\ 
spirituous  liquors  employ  this  medicine^  under  a  false  persuasion  i 
that  it  is  useful  or  necessary  to  allay  some  symptom  of  chronic  i 
disease,  until  they  become  victims  to  one  of  the  worst  of  habits. , 
There  is  scarcely  an  apothecary  in  our  large  cities  who  cannot  re-  ■ 
late  instances  of  opium  intoxication  that  have  come  under  his  own  i 
notice,  and  been  served  at  his  own  counter.    Females  afflicted  with,  i 
chronic  disease ;  widows  bereft  of  their  earthly  support ;  inebriates  i 
who  have  abandoned  the  bottle ;  lovers  disappointed  in  their  hopes; 
flee  to  this  powerful  drug,  either  in  its  crude  form,  in  the  form  of  ! 
tincture,  or  some  of  its  salts,  to  relieve  their  pain  of  body  or  mind, , 
or  to  take  the  place  of  another  repudiated  stimulant.    Such,  too,  is  i 
the  morbid  taste  of  these,  that  they  think  they  require  the  sopo-  • 
rific  influence  of  opium  to  fill  up  the  measure  of  their  life  enjoy-  • 
ment,  just  as  the  drunkard  is  wedded  to  his  cups,  or  the  tobacco-  ■ 
user  to  the  weed. 

The  responsibility  for  many  cases  of  habitual  intoxication,  both  t 
with  alcohol  and  opium,  undoubtedly  rests  with  the  physician,  j 
Almost  every  apothecary  of  large  experience  has  met  with  instances  « 
in  which  the  parties  attribute  their  habit  to  the  use  of  these  agents, , 
for  the  first  time,  under  the  advice  of  a  physician,  by  whose  direo-  -j 
tion  it  has  been  persisted  in,  in  some  chronic  case,  till  it  has  become  \ 
almost  impossible  to  desist  from  the  indulgence. 

The  quantity  of  laudanum  that  may  be  taken  varies  with  dif-  • 
ferent  individuals.  Those  habituated  to  it  consume  from  a  few  i 
teaspoonfuls  to  an  ounce  or  more  per  day.  A  medical  friend  in-  i 
formed  me  that  a  child  less  than  two  years  old  came  under  his  • 
observation,  to  whom  was  administered  a  dessertspoonful  of  lauda-  -; 
num  per  diem  to  keep  it  quiet,  while  the  mother  was  engaged  at  t 
her  daily  toil ;  this,  of  course,  was  the  result  of  previous  habit, . 
originating  in  a  small  beginning.  _  , 

Persons\vho  have  been  addicted  to  the  use  of  ardent  spirits,  are, .' 
perhaps,  more  apt  to  use  laudanum  in  preference  to  the  crude  drug,  ■ 
or  any  of  the  salts  of  morphia.  The  cheapness  of  the  tincture  over  ^ 
the  salts  is  a  strong  reason  with  others.  We  know  of  a  lady  whose  . 
bill  for  sulphate  of  morphia,  during  a  single  year,  was  ninety  del- 
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lars,  which,  if  we  estinmte  it  at  the  usual  price,  aucl  take  the  daily 
average  of  the  quantity  consumed,  would  exhibit  the  enormous 
consumption  of  over  20  grains  a  day.  And  yet  the  victim  of  this 
slavery  is  able  to  attend,  in  some  measure,  to  her  daily  pursuits,  and 
has  already  attained  middle  age,  without  any  evidence  of  organic 
disease. 

Another  lady,  suffering  from  a  uterine  complaint,  who  had  been 
for  years  in  the  habit  of  using  opium,  at  first  by  the  advice  of  a 
physician  and  subsequently  from  an  impression  of  its  value  to  her, 
continued  it  in  gradually  increasing  doses,  till  the  daily  consump- 
tion of  the  gum  and  the  tincture,  taken  alternately,  amounted  to 
many  grains  of  the  former,  and  half  an  ounce  of  the  latter.  In 
this  case  the  patient  was  bedridden,  and  suffered  a  great  deal  of 
pain  when  the  system  was  not  directly  influenced  by  the  medicine. 

A  degree  of  restlessness  and  nervous  irritability,  amounting 
almost  to  spasms,  when  not  under  the  effects  of  the  drug,  are 
characteristic  in  almost  every  aggravated  case. 

One  colored  woman,  advanced  in  life,  who  had  been  advised 
many  years  before,  by  her  physician,  to  employ  laudanum  for  the 
relief  of  the  painful  symptoms  of  a  chronic  disease,  was  known  for 
i  several  years  to  take  invariably  f^iss  of  laudanum,  which  was  pur- 

•  chased  daily  as  required.    A  lady  of  my  acquaintance,  who  I  believe 

•  since  recovered  entirely  from  the  habit,  took  for  years  a  half  grain 
powder  of  sulphate  of  morphia  daily,  sometimes  perhaps  twice  a 

(  day.  On  one  occasion  a  man  proposed  to  purchase  at  the  counter 
)  a  fluidounce  vial  of  laudanum,  and  when  the  price  of  it  was  de- 
1  manded,  immediately  swallowed  the  whole,  as  was  supposed  for 
1  the  purpose  of  suicide.  He  was  afterwards  seen  in  the  streets 
1  apparently  in  his  usual  health. 

Dr.  Garrod  relates  a  case  of  a  young  man  who  took  one  drachm 
<  of  Smyrna  opium  night  and  morning,  and  frequently  from  an  ounce 
t  to  an  ounce  and  a  half  of  laudanum  in  addition. 

"We  are  informed  of  an  instance  of  a  lady  advanced  to  her  three- 

•  score  years  and  ten,  who,  from  fear  of  the  pains  of  death,  from  day 
to  day  kept  herself  under  the  influence  of  this  narcotic.    Such  was 

'  the  morbid  mental  influence  which  kept  her  unhappy  in  the  antici- 

;  pation  of  a  result  which  has  not  yet  occurred. 

The  moral  responsibility  connected  with  the  question  of  prescrib- 
inw  and  dispensing  opium,  may  be  greater  than  has  been  hitherto 
acknowledged ;  and  the  few  remarks  here  presented  are  designed 
to  awaken  an  interest  among  those  who  by  position  and  pursuits 
are  best  qualified  to  exercise  a  wholesome  influence  upon  its  abuse. 

Who  would  sell  an  ounce  of  laudanum  to  an  applicant  Avhose 
intention  to  commit  suicide  was  apparent?  And  yet  how  often  it 
is  sold  to  individuals,  who  are  only  protracting  their  suicide  by  the 
demoralizing  and  dissipating  habit  of  taking  it  in  smaller  and 
gradually  increasing  quantities. 
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"Working  Formulas  for  the  Preparations  of  Opium. 
Tinclura  Ojpii  Camphorata.  {Camphorated  Tincture  of  Opium.)  U.S.  P. 

Paregoric  Elixir. 
Take  of  Opium,  dried,  and  in  moderately  tine  powder. 
Benzoic  acid,  eacli,  sixty  grains. 
CamiDlior,  forty  grains. 
Oil  of  anise,  a  fluidraclim. 
Clarified  liouey,  two  troyounces. 
Diluted  alcohol,  two  joints. 

Macerate  for  seven  days,  and  filter  through  paper.  (It  is  well  to 
omit  the  honey  till  near  the  close  of  the  maceration.) 

Tinciura  Oini.    ( Tincture  of  Opium.)  U.  S.  P. 

Laudanum. 

Take  of  Opium,  dried,  and  in  moderately  fine  powder,  two  troyounces  and 
a  half. 

Water, 

Alcohol,  each,  a  pint. 

Diluted  alcohol,  a  sufficient  quantity. 

Macerate  the  opium  with  the  water  for  three  days,  with  frequent 
agitation ;  then  add  the  alcohol,  and  continue  the  maceration  for 
three  days  longer.    Introduce  the  mixture  into  a  percolator,  and, 
when  the  liquid  has  ceased  to  pass,  pour  diluted  alcohol  upon  it  " 
until  two  pints  of  tincture  are  obtained.  1 

All  the  preparations  of  opium  are  dii-ected  to  he  made  from  the* 
powdered  drug;  this  is  designed  to  prevent  variations  in  strength, 
resulting  from  the  difierent  degrees  of  dryness  of  different  speci- 
mens, as  found  in  commerce.  In.  many  instances,  however,  the 
apothecary  or  physician  prefers  to  select  the  drug  in  its  crude  con- 
dition, and  in  the  absence  of  conveniences  for  drying  and  powdering 
it  in  large  quantities,  uses  it  in  lump.  In  this  case  the  following 
process  may  be  observed,  the  necessary  increase  of  weight  in  the 
opium  being  added,  on  account  of  the  moisture  it  contains : — 

Modified  Formula  for  Laudanum. 

Take  of  opium,  sliced,  two  troyounces  and  six  drachms,  add  to  it 
four  fluidounces  of  hot  water,  and  by  the  aid  of  a  pestle  and  mortar, 
work  it  into  a  uniform  pasty  mass ;  to  this  add  twelve  fluidounces 
of  water,  and  a  pint  of  alcohol,  making  in  all  two  pints  of  diluted 
alcohol ;  allow  it  to  macerate  for  two  weeks,  occasionally  shaking 
it,  and  throw  the  whole  upon  a  filter — to  the  pulp,  remaining  after 
the  liquid  has  drained  off,  add  about  two  fluidounces  of  diluted 
alcohol,  which  will  displace  the  last  portion  so  as  to  make  the 
whole  of  the  tincture  measure  exactly  two  pints. 

Tinctura  Opii  Deodorata.  {Deodorized  Tincture  of  Opium.)  TI.  S.  P. 
Take  of  Opium,  dried,  and  in  moderately  fine  powder,  two  troyounces  and 
a  half. 
Ether, 

Alcohol,  each,  half  a  pint. 
"Water,  a  sullicient  quantity. 
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Macerate  the  opium  with  half  a  pint  of  water  for  twenty-four 
hours,  and  exi)ress ;  then  repeat  the  operation  twice  with  the  same 
quantity  of  water.  Mix  the  expressed  liquids,  and,  having  evapo- 
rated the  mixture  to  four  fluidounces,  shake  it  when  cold,  in  a 
bottle,  repeatedly  with  the  ether.  Pour  off'  the  ethereal  solution 
wlieu  it  has  separated  by  standing,  and  evaporate  the  remaining 
liquid  until  all  traces  of  ether  have  disappeared.  Mix  this  with 
twenty  fluidounces  of  water,  and  filter  the  mixture  through  paper. 
"When  the  liquid  has  ceased  to  pass,  add  sufficient  water,  through 
the  filter,  to  make  the  filtered  liquid  measure  a  pint  and  a  half. 
Lastly,  add  the  alcohol,  and  mix  them  together. 

If  the  opium  is  not  dried  and  powdered,  the  manipulation  may 
be  varied,  using  two  troyounces  and  six  drachms  of  moist  opium 
as  indicated  in  the  modified  formula  for  laudanum. 

In  both  this  formula  and  the  one  preceding,  it  should  be  re- 
membered that  a  very  moist  opium  will  lose  more  than  ten  per  cent, 
of  water,  and  the  only  accurate  method  of  making  the  prepara- 
tions of  opium  from  the  unpowdered  drug  is  to  take  a  j^iece  of  the 
opium,  say  100  grains,  after  it  has  been  well  kneaded  to  make  it 
uniform,  and  flatten  it  out  into  a  thin  cake,  and  dry  it  at  a  temper- 
ature of  120°  till  it  no  longer  loses  weight.  From  this  experiment 
the  proper  allowance  can  be  readily  ascertained. 

Tinctura  Opii  Acetata.    {Acetated  Tincture  of  Opium.)    U.  S.  P. 

Take  of  Opium,  dried,  and  in  moderately  fine  powder,  two  troyounces. 
Yinegar,  twelve  fluidounces. 
Alcohol,  half  a  pint. 

Rub  the  opium  with  the  vinegar ;  then  add  the  alcohol,  and 
having  macerated  for' seven  days,  express,  and  filter  through  paper. 

Vinum  Opii.    {Wine  of  Opium.)   U.  S.  P. 

Take  of  Opium,  dried,  and  in  moderately  fine  powder,  two  troyounces. 
Cinnamon,  in  modei-ately  fine  powder, 
Cloves,  in  moderately  fine  powder,  each,  sixty  grains. 
Sherry  wine,  a  sufficient  quantity. 

Mix  the  powders  with  fifteen  fluidounces  of  sherry  wine,  and 
macerate  for  seven  days,  with  occasional  agitation  ;  then  transfer 
the  mixture  to  a  conical  percolator,  and,  when  the  liquid  has  passed 
the  surface,  gradually  pour  on  sherry  wine  until  a  pint  of  filtered 
liquid  is  obtained. 

Acctum  Opii.    ( Yinegar  of  Opium.) 

Black  Drop. 

Take  of  Opium,  dried,  and  in  moderately  coarse  powder,  five  troyounces. 
Nutmeg,  in  moderately  coarse  powder,  a  troyounce. 
Saffron,  in  moderately  coarse  powder,  one  hundred  and  fifty  grains. 
vSugar,  eight  troyounces. 
Diluted  acetic  acid,  a  sufficient  quantity. 

Macerate  the  opium,  nutmeg,  and  saffron  with  a  pint  of  diluted 
acetic  acid  for  twenty-four  hours.    Put  the  mixture  into  a  conical 
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glass  percolator,  and  return  the  liquid  which  first  passes  until  the 
filtrate  becomes  clear.  Then  gradually  pour  on  diluted  acetic  acid 
until  the  filtered  liquid  measures  twenty-six  fluidounces.  In  this 
dissolve  the  sugar,  and  having  strained  the  solution,  add  sufficient 
diluted  acetic  'acid  to  make  the  whole  measure  two  pints. 


CHAPTEE,  X. 

EVAPORATICN. 

This  process  is  employed  in  the  preparation  of  most  of  the  ex- 
tracts, fluid  extracts,  and  syrups,  and  in  the  concentration  of  solu- 
tions generally. 

"When  the  liquid  under  treatment  is  brought  to  its  boiling  point, 
so  that  the  formation  of  vapor  is  upon  the  inner  surface  of  the 
containing  vessel,  whence  it  escapes  by  its  elasticity  through  the 
body  of  the  liquid  in  bubbles,  the  process  is  termed  ebullition;  but 
when  the  liquid  does  not  reach  its  boiling  point,  and  the  tempera- 
ture and  other  circumstances  are  such  that  it  is  liberated  in  the 
form  of  vapor  without  disturbance,  directly  from  the  surface  ex- 
posed to  the  air,  it  is  termed  evaporation. 

Viewed  as  processes  for  dissipating  the  volatile  ingredients,  these 
differ  chiefly  in  regard  to  the  degree  of  heat  employed,  and  the  con- 
sequent rapidity  with  which  the  object  is  attained ;  in  ebullition, 
the  rapidity  of  the  conversion  of  the  liquid  into  vapor  is  in  pro- 
portion to  the  extent  of  surface  of  the  containing  vessel  exposed 
to  the  fire.,  while  in  evaporation  it  depends  principally  upon  the 
extent  of  surface  of  the  liquid  exposed  to  the  air. 

The  effect  of  reducing  the  temperature  below  the  boiling  point 
is  exhibited  by  the  following  ascertained  rates  of  evaporation:  at 
212°  F.  the  rate  of  evaporation  may  be  represented  as  1,  at  180°  F. 
as  1,  at  150°  F.  as  |,  at  125°  F.  as  \,  at  100°  F.  as  y'g,  at  79°  F.  as  3>.. 

In  evaporating  saline  solutions  reference  should  be  had  to  the 
presence  or  absence  of  volatile  constituents,  or  the  liability  to  de- 
composition at  elevated  temperatures,  but  as  a  general  rule  the 
most  rapid  evaporation  is  preferable. 

For  reasons  pointed  out  in  the  last  chapter,  evaporation  at  a  tem- 
perature below  the  boiling  point  is  generally  preferred  for  extracts. 
Many  vegetable  solutions,  which  would  be  greatly  deteriorated  by 
the  long  boiling  necessary  to  reduce  them  to  the  condition  of  ex- 
tracts, may  be  exposed  to  a  temperature  below  their  boiling  ponifc 
in  a  wide  and  shallow  vessel  until  sufficiently  inspissated,  with  little 
danger  of  losing  their  solubility  or  their  medicinal  activitJ^ 

Extracts  are  therefore  to  be  evaporated  in  shallow  vessels,  which 
should  be  of  porcelain  or  well-tinned  iron  or  copper.  Fig.  229 
represents  an  ordinary  evaporating  dish  of  Berlin  ware,  which  is 
the  best  material. 
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The  long  exposure  of  vegetable  solutions  Fig.  229. 

to  a  moderate  heat,  besides  being  tedious, 
is  liable  to  the  objection  in  certain  cases 
of  exposing  the  proximate  constituents  for 
too  long  a  period  to  the  oxidizing  influence 
of  the  air,  sometimes  allowing  of  the  ace- 
tous fermentation. 

The  liquid  to  be  evaporated  should  preferably  be  divided  into 
smaller  portions,  and  each  reduced  separately  till  highly  concen- 
trated :  then  these  may  be  mixed.  By  this  means,  no  one  portion 
is  long  kept  under  the  unfavorable  circumstances  of  an  elevated 
temperature  and  exposure  to  the  air. 

In  many  preparations,  particularly  the  fluid  extracts  and  some 
syrups,  the  process  is  directed  to  be  carried  to  a  certain  point  indi- 
cated by  the  quantity  of  the  concentrated  liquid.  To  facilitate  the 
determination  of  this  without  removing  the  liquid  from  the  evapo- 
rating dish,  two  methods  are  resorted  to:  the  dish  may  be  tared  and 
from  time  to  time  placed  upon  the  balance  until  it  reaches  the  re- 
quired weight  previously  ascertained,  or  a  suitable  slip  of  wood  is 
previously  marked  with  a  notch  at  the  point  reached  by  the  required 
quantity  of  liquid,  and  this  being  inserted  perpendicularly  in  the 
liquid  will  indicate  the  point  to  arrest  the  evaporation. 

Air  at  a  certain  temperature  is  capable  of  taking  up  a  certain 
portion  of  vapor  which  is  constant  at  that  temperature,  and  evapo- 
ration ceases  when  the  point  of  saturation  is  attained,  therefore  a 
draught  greatly  facilitates  evaporation  by  carrying  oflc"  the  air  as 
fast  as  it  becomes  charged  with,  moisture,  and  constantly  furnish- 
ing a  dry  atmosphere  to  become  saturated  in  turn  with  the  escaping 
vapor.  Constant  stirring,  by  continually  exposing  a  large  surface 
of  the  heated  liquid  to  the  air,  also  increases  the  rapidity  of  evapo- 
ration. 

The  difierent  modes  of  applying  heat  for  the  purposes  of  evapo- 
ration, are:  1st.  Directly  by  exposing  the  containing  vessel  to  the 
source  of  heat.  2d.  By  a  sand-bath. '  3d.  By  a  water-bath.  4th. 
By  a  steam-bath. 

Whenever  a  vegetable  solution  is  evaporated  by  a  direct  applica- 
tion of  heat,  it  should  be  at  such  an  ele- 
vation from  the  furnace  or  lamp,  as  not  Fig.  230. 
to  be  touched  by  the  flame,  so  that  the 
heat  should  be  communicated  only  by 
radiation.  When  the  heat  is  under  per- 
fect control,  as  in  a  gas  furnace,  and  the 
process  is  watched,  this  plan  may  be  sub- 
stituted for  the  use  of  a  water-bath  with 
the  advantage  of  the  liquid  being  raised 
to  the  boiling  point  or  depressed  below 
It  at  pleasure. 

Fig.  230  shows  an  arrangement  for  the 
direct  application  of  radiated  heat  in 

evaporation;  a  is  a  diaphragm  of  wire      Appuofttion  of  radiated  heat. 
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gauze  placed  between  the  evaporating  dish  b  and  the  source  of 
heat  c,  which  spreads  the  flame  and  prevents  its  contact  with  the 
dish,  though  brought  closely  together;  the  diaphragm  a  may  be 
omitted  in  using  a  gas  furnace,  as  the  flame  is  then  under  control 
by  regulating  the  jet. 

Several  retort  stands  have  been  shown  in  the  last  chapter  and  in 
that  on  displacement,  and  the  instrument  as  commonly  constructed 
is  sufiiciently  familar.  In  the  ordinary  kind,  it  is  necessary  in  ad- 
justing apparatus,  or  when  it  is  desirable  to  disconnect  or  alter  the 
position  of  the  rings  for  any  purpose,  to  slide  them  up  the  whole 
length  of  the  rod,  and  remove  all  above  them,  which  is  sometimes 

a  great  inconvenience.  In  "VViegand's 
improvement,  the  casting  that  clasps  the 
rod  is  open  on  one  side  to  the  diameter 
of  the  rod,  so  that  by  loosening  the  screw 
it  may  be  slipped  off  laterally,  and  yet, 
Wiegand's  improved  clasp  for  re-  ;^'^en  the  screw  is  tightened  SO  as  to  prcss 
tort  stand.  urmly  agaiust  the  rod,  it  is  sufficiently 

secure  to  bear  any  weight  appropriate  to 
such  an  apparatus.  Fig.  231  gives  a  view  of  one  of  these  separated 
from  the  rod,  and  in  Fig.  230  the  whole  retort  stand  is  shown  in 
use,  giving  a  front  view  of  the  improved  clasp. 

The  sand-bath  is  seldom  employed  in  the  preparation  of  extracts, 
possessing  no  advantages  over  the  carefully  regulated  direct  applica- 
tion of  radiated  heat.  The  water-bath  is  directed  in  all  the  officinal 
processes,  for  the  preparation  of  extracts;  its  advantages  are  detailed 
in  Chapter  III.  Whatever  means  may  be  resorted  to  for  effecting  the 
concentration  of  vegetable  solutions,  with  a  view  to  the  preparation 
of  extracts,  they  should  be  finally  evaporated  to  the  proper  consist- 
ence with  great  care,  and  a  water-bath  furnishes  a  means  of  con- 
trolling the  temperature,  especially  adapted  to  unskilful  and  inex- 
perienced persons. 

The  steam-bath  is  the  most  eligible  means  of  applying  heat  for 
the  purposes  under  discussion,  although  it  is  confined  to  the  few 
who  manufacture  pharmaceutical  preparations  on  a  large  scale. 
One  difierence  between  a  steam-bath  and  a  water-bath  consists  in 
the  facility  of  the  application  of  pressure  to  the  steam  in  the  one 
case  and  not  in  the  other.  The  temperature  of  steam,  as  already 
stated,  bears  a  remarkable  relation  to  the  pressure  under  which  it 
is  maintained;  steam  under  pressure  of  five  pounds  to  the  square 
inch  is  at  a  temperature  of  226°,  which  is  about  as  high  as  can  be 
safely  employed  in  making  extracts;  as  the  liquid  will  boil  at  this 
temperature,  of  course  the  evaporation  is  more  rapid  than  ordinary 
surlace  evaporation,  and  yet  the  containing  vessel  is  not  so  hot  as 
in  ordinary  cases  of  the  direct  application  of  heat.  The  fact  that 
the  temperature  of  steam  under  pressure  is  liable  to  the  objection 
of  injuring  the  vegetable  principles  in  solution  has  induced  a  modi- 
fication of  the  steam-bath  so  as  to  give  it  more  the  character  of  a 
water-bath,  though  with  the  advantages  of  conducting  and  com- 
municating heat,  which  apply  so  peculiarly  to  steam. 
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A  desirable  apparatus  is  a  hemispherical  iron  basin,  perforated 
by  a  pipe  through  whicb  the  steam  is  introduced,  and  another  for 
the  exit  of  the  condensed  water  into  a  waste  pipe.  The  steam-pipe 
communicates  with  the  boiler  in  which  steam  is  generated  for  all 
the  processes  in  the  establishment,  and  several  steam-baths  stand 
out  in  the  room,  in  convenient  positions,  and  are  adapted  by  rings 
of  various  diameters  to  any  of  the  vessels  in  which  it  is  desirable 
to  conduct  the  several  evaporations. 


Fig.  232. 


Fig.  232  shows  an  apparatus  constructed  from  an  ordinary  gal- 
vanized iron  sink  and  gas-pipe,  which  furnishes  an  extended  evapo- 
rating surface;  the  pipe  is  three-fourths  of  an  inch  in  diameter, 
and  arranged  horizontally  in  folds,  the  ends  of  the  pipe  being  intro- 
duced through  holes  of  appropriate  size  drilled  in  the  end  of  the 
vessel,  and  well  coated  when  the  apparatus  is  galvanized.  The 
vessel  may  be  partially  filled  with  sand,  on  which  beakers,  flasks, 
and  other  apparatus  may  rest,  or  they  may  be  placed  directly  on  the 
coil  of  pipe;  or,  should  it  be  desired,  a  current  of  cold  water  can  be 
turned  into  it  and  the  coil  when  attached  to  a  still  be  used  as  a 
condenser. 

In  the  preparation  of  extracts  by  the  use  of  steam,  the  pressure 
is  so  regulated  that,  as  the  solution  becomes  inspissated,  the  degree 
of  heat  can  be  diminished.  Near  the  conclusion  of  the  process  the 
extract  is  sometimes  withdrawn,  and  poured  in  thin  layers  on  plates 
of  glass,  which  are  placed  in  a  drying-room  or  closet,  and  subjected 
to  a  current  of  warm  and  dry  air,  till  sufficiently  hard. 

The  most  perfect  form  of  ajiparatus  for  the  preparation  of  extracts, 
13  a  combination  of  the  steam-bath  with  a  vacuum  pan.  A  suit- 
able air-tight  boiler  is  connected  with  an  air-pump  worked  by  ma- 
chinery, which,  by  removing  the  pressure  of  the  atmosphere  from 
the  liquid  placed  in  it,  lowers  the  boiling  point,  and  greatly  increases 
the  rapidity  of  evaporation,  even  at  a  temperature  of  120°  to  140° 
F.  The  air  being  excluded,  the  principal  objection  to  the  long  con- 
tinued evaporation  of  vegetable  solutions  is  also  removed.    In  the 
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absence  of  facilities  foi'  evaporation  in  vacuo,  the  advantage  of  ap- 
paratus for  distillation  in  concentrating  vegetable  juices  and  infu- 
sions should  not  be  overlooked.  The  head  of  the  still  becomino- 
full  of  steam  excludes  the  air  for  the  most  part,  and  the  condeusa^ 
tion  of  the  steam  in  the  cooler  brings  about  a  partial  vacuum  which 
favors  rapid  evaporation. 

In  most  establishments  for  the  manufacture  of  extracts,  vacuum 
pans,  heated  by  steam,  are  employed  for  their  concentration,  and 
their  products  ai-e  generally  considered  to  furnish  px-oof  of  the 
superiority  of  this  mode  of  evaporation  over  that  accomplished 
under  ordinary  circumstances  of  pressure  and  exposure  to  the  air ; 
this  is  especially  the  case  with  those  constituting  the  first  grou])  in 
the  classification  adopted  in  this  work,  which  is  primarily  accord- 
ing to  therapeutical  properties,  though  the  different  modes  of  pre- 
paration are  included  in  the  arrangement  of  the  groups. 

Eztracta^  U.  S.  P. 

1st  Group. — Narcotic.  Inspissated  juices.    Prom  the  fresh  plant  by  expression,  coagu- 
lation of  the  albumen,  straining,  and  evaporation. 

Oflfloinal  name.  Dose.  Medical  properties. 

Extractum  belladonnee  1  to  2  grains  See  2d  Group,  Alcoholic  Extracts. 

"        conii  2  to  3  grains  Added  to  alterative  compounds. 

"        hyoscyami  "       "  Laxative,  narcotic. 


REMARKS. 

The  three  extracts  classed  above  form  a  remarkably  natural  group, 
therapeutically,  pharmaceutically,  and  physically;  as  commonly 
prepared  and  imported,  they  have  a  more  or  less  decidedly  green 
color,  and  this  feature  was  formerly  regarded  as  a  test  of  their 
having  been  prepared  without  scorching  from  the  employment  of 
too  high  heat;  but,  on  the  other  hand,  the  green  coloring  principle 
(chlorophyll)  is  associated  with  the  inert  and  insoluble  vegetable 
albumen,  which  sometimes  exists  to  the  amount  of  from  12  to  18  per 
cent.,  and  which  the  U.  S.  Pharmaco-poe.ia  directs  shall  be  first  co- 
agulated and  separated ;  the  strictly  officinal  extracts  prepared  by 
inspissating  the  juice  of  the  green  herbs,  being  deprived  of  this, 
have  a  brown  color,  and  are  nearly  soluble  in  water.  An  article 
answering  this  description  is  sold  under  the  name  of  clarified  extracts. 

The  odor  of  extracts  is  one  of  the  surest  indications  of  their 
quality;  it  should,  as  nearly  as  possible,  resemble  that  of  the  un- 
ci ried  plant.  , 

Extracts  which  are  made  by  the  use  of  vacuum  apparatus  and 
clarified  are  stronger  than  the  kind  made  by  ordinary  evaporation; 
the  doses  stated  in  the  books  are  above  those  usually  prescribed. 
G-reat  inconvenience  results  from  a  physician's  ordering  too  large 
doses  of  clarified  extracts,  under  a  wrong  impression  as  to  the 
strength  of  the  best  commercial  article. 

The  United  States  is  largely  supplied  with  this  class  of  extracts 
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from  Eugland,  where  the  herbs  from  which  they  are  prepared  ap- 
pear to  come  to  great  prefection,  but  of  the  English  manufacturers, 
of  whom  Squire,  Allen,  Herring,  and  Ransom  have  a  high  reputa- 
tion, none  adopt  the  method  of  clarification  which  is  required  by 
the  Pharrnacopceia  of  the  United  States. 

The  following  table  of  the  yield  of  extracts  and  inspissated  juices 
is  compiled  from  Squire's  Companion  to  the  British  Fharmaco- 
jjceia : — 


Leaves. 

Officinal  name. 

Auth'y. 

Fresh.  Dry. 

Extract  aconite 

Ph.  Br. 

100  lbs.  =16  lbs. 

"  belladonna 

(( 

100  lbs.  =  21  lbs. 

"  conii 

<( 

"       "  alcoholic 

100  lbs.  =15  J  lbs. 

"  hyoscyami 

Ph.  Br. 

'<  quassia 

"  arnica 

"     digitalis,  ale. 

U.  S. 

"  colocynth 

"  gentianEB 

u.  s. 

"     nucis  vomica 

"  stramonium 

(leaves) 

stramonium 

(seed) 

"  jalapa 

Leaves. 

100  lbs. 
100  lbs. 
100  lbs. 
100  lbs. 
100  lbs. 
/  48  oz. 
1 16  " 
100  lbs. 
100  lbs. 
100  lbs. 
100  lbs. 
100  lbs. 
100  lbs. 


=  50  lbs.  juice  =  7  lbs.  extract. 
=  56  lbs.    "    =4  lbs.  " 
=  50  lbs.    "    =5Jlbs.  '« 
(dry)  21  lbs.  extract. 
=  50  lbs.  juice  =  5  lbs.  extract, 
(wood)  =  1  oz.  extract. 

"      =7  drms.  extract, 
(flowers)  =  33  lbs.  juice. 
=  27  per  cent. 
=  15  to  20  lbs. 

=  60  per  cent.  ext.  by  decoct. 
=  7J  lbs.  extract. 
=  3  lbs.  inspissated  juice. 


100  lbs.  =  13J  lbs.  extract. 
100  lbs.  =  50  lbs. 


The  British  Pharmacopceia  directs  to  heat  the  juice  to  130°, 
strain  to  preserve  the  green  coloring  matter,  then  heat  to  200° 
to  coagulate  the  albumen,  and  filter  again,  evaporate  to  thin  syrupy 
consistence,  then  add  the  green  coloring  matter,  and  evaporate,  as- 
siduously stirring,  at  a  temperature  not  exceeding  140°.  The  U.  S. 
Pharmacopoeia  directs  the  juice  to  be  heated  to  the  boiling  point, 
strained,  and  evaporated  to  proper  consistence. 

Extract  of  belladonna  is  useful  externally  and  internally  as  an 
anodyne  in  neuralgia,  tic  douloureux,  and  other  painful  aflections, 
and  as  an  antispasmodic  in  whooping-cough,  and  as  a  prophylactic 
in  scarlet  fever.  It  is  much  used  in  the  treatment  of  diseases  of 
the  eye,  and  especially  for  the  dilatation  of  the  pupil  before  opera- 
tions for  cataract;  for  this  purpose  the  extract  is  softened  with 
water  to  the  consistence  of  a  thick  liquid,  and  applied  directly  to 
the  eyeball  and  painted  on  the  upper  and  lower  lids,  a  few  hours 
before  the  operation.  The  fresh  leaves  yield  about  5  per  cent,  of 
this  extract. 

Extract  qfstramonium,though.  no  longer  ofi5cinal,i8  usually  prepared 
from  the  whole  herb,  which  yields  about  18  per  cent,  of  extract. 
{Gray.)  It  is  the  least  employed  of  the  group.  Besides  the  uses  to 
which  the  others  are  applied,  this  has  been  prescribed  in  spasmodic 
asthma.  The  ointment  made  from  the  extract  is  a  popular  remedy 
in  piles. 

Extract  of  conium,  on  account  of  the  volatility  of  its  active  prin- 
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ciple,  is  one  of  the  most  difficult  of  the  extracts  to  prepare  and  pre- 
serve. It  is  employed  in  the  treatment  of  glandular  enlargement 
scrofula,  rheumatism,  etc.,  as  an  alterative  and  anodyne,  entering 
into  the  composition  of  numerous  empirical  preparations,  besides 
being  prescribed  in  regular  practice.  The  whole  plant  is  usually 
employed  in  its  preparation,  though  the  Fharmacopoeia  indicators 
the  leaves  as  the  officinal  portion;  the  yield  is  about  3  to  5  per  cent. 

It  should  have  a  strong  and  characteristic  odor,  and  is  readily 
tested  by  the  following  experiment:  Take  a  small  pellet  of  the  ex- 
tract, soften  it  into  a  thin  paste  with  water,  and  add  a  drop  of  solu- 
tion of  potassa,  or  of  carbonate  of  potassium;  immediately  a  strong 
characteristic  odor  will  be  observed,  resembling,  when  faint,  the 
odor  of  mice.  This  is  from  the  liberation  in  a  gaseous  form  of 
conia,  the  active  principle  of  the  herb,  and  on  holding  near  it  a  rod 
moistened  with  muriatic  acid,  a  copious  cloud  of  muriate  of  conia 
will  be  produced. 

If  the  extract  is  very  inferior,  the  experiment  will  not  succeed, 
or  will  be  only  partially  successful.  A  cloud  of  muriate  of  am- 
monia without  the  mouse-like  odor  will  be  perceived. 

Extract  of  hyoscyamus  is  the  most  extensively  used  internally  of 
the  series.  The  yield  of  the  plant  is  about  5J  per  cent,  of  extract. 
Its  tendency  to  increase  the  secretions  and  to  promote  the  action 
of  the  bowels  renders  it  a  particularly  useful  anodyne  remedj'. 

Mohr's  Process. — Prof.  F.  Mohr,  starting  from  the  fact  that  the 
activity  of  narcotic  herbs  belongs  to  principles  which  are  soluble  in 
both  alcohol  and  water,  proposed  a  method  for  preparing  such  ex- 
tracts, the  main  features  of  which  have  been  adopted  by  the 
Pharmaco'poeias  of  the  diflerent  German  States.  It  is  the  following: 
The  fresh  herb  is  expressed,  mixed  with  about  one-seventh  of  its 
weight  of  water,  again  expressed,  the  liquid  raised  to  near  the 
boiling  point,  and  strained  from  the  precipitated  albumen,  which 
has  coagulated  and  thrown  down  the  chlorophyll ;  it  is  then  evapo- 
rated at  from  120°  to  130°  F.  to  one-fourth  the  weight  of  the 
original  material,  mixed  with  an  equal  bulk  of  alcohol  to  separate 
gum  and  mucilage,  strained,  and  with  constant  stirring  evaporated 
to  the  proper  consistence.  This  process  furnishes  very  strong  and 
reliable  extracts;  they  are  not  so  variable  as  those  obtained  by  the 
inspissation  of  the  juices,  which  vary  according  to  the  locality  and 
the  season.  The  only  principles  here  extracted  are  active,  and  the 
dose  is  correspondingly  small.  None  of  our  manufacturers  have  as 
yet  put  this  process  in  practice,  though  some  of  the  best  German 
pharmacists  in  the  United  States  import  these  excellent  extracts. 
It  is,  however,  worthy  of  remark  that  inferior,  almost  worthless, 
extracts  are  manufactured  in  Germany  for  the  American  market. 
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GROiir. — Narcotics,  etc.,  alcoholic.    Extracted  by  alcohol  and  diluted  alcohol,  and 
evaporated. 


Officinal  name. 


Extractum  aconiti 

"  belladonntB  alcoholicum 

"  stramonii 

"  conii  alcoholicum 

"  hyoscyarai  alcoholicum 

"  digitalis 

"  cannabis  Americanoe 

"  "  ladiccB 

"  Valerianae 

"  Arnicte 

"  nncis  vomicae 

"  ignatiae 

"  physostigma 


REMARKS. 

The  use  of  an  alcoholic  menstruum  for  the  extraction  of  the  dried 
herbs  possesses  some  advantages,  in  the  preparation  of  extracts, 
over  the  inspissation  of  the  juices  of  the  fresh  plants  as  obtained 
by  expression.  The  albuminous  matter,  not  being  soluble  in  alcohol, 
is  not  present  in  the  solution,  and  after  evaporation  the  active 
principles  constitute  a  much  larger  proportion  of  the  resulting  ex- 
tract ;  hence  the  doses  of  the  narcotic  extracts  are  much  smaller 
than  of  those  of  the  first  group.  The}'-  are  also  much  more  easily 
prepared  by  the  pharmacist  on  a  small  scale  than  the  inspissated 
juices ;  by  the  use  of  apparatus  at  hand  in  almost  every  shop  the 
members  of  this  group  can  be  satisfactorily  prepared,  the  only 
practical  difficulty  being  the  supply  of  fresh  and  reliable  herbs. 
Those  imported  from  England  at  high  prices  are  the  only  commei-- 
cial  variety  of  these  leaves  to  be  depended  on,  except  in  the  case  of 
stramonium,  which  may  be  collected  in  abundance  in  the  outskirts 
of  almost  any  town.  The  modes  of  extraction  and  evaporation  of 
this  group  are  varied  in  almost  every  instance ;  in  the  case  of  aco- 
nite, conium,  digitalis,  and  valerian,  a  limited  quantity  of  strong 
alcohol  is  first  passed  through  the  powdered  mass ;  the  first  perco- 
late is  set  aside  to  evaporate  spontaneously,  and  the  extraction 
being  then  finished  with  diluted  alcohol,  and  this  evaporated  on  a 
water-bath,  it  is,  toward  the  last,  incorporated  with  the  reserved 
portion,  and  the  whole  brought  to  the  proper  consistence.  Alco- 
holic extracts  of  belladonna,  of  hyoscyamus,  of  stramonium,  and  of 
arnica,  are  made  by  the  inspissation,  without  reserving  any  portion 
for  spontaneous  evaporation,  of  a  tincture  made  with  two  parts  of 
alcohol  to  one  of  water. 

Alcoholic  extracts  of  nux  vomica  and  Ignatia  are  obtained  by 
inspissating  tinctures  of  the  powdered  drug  made  with  strong  alco- 
hol ;  they  are  very  powerful  remedies,  and  possess  a  resinous  con- 
sistence, becoming. dry  and  brittle  by  age. 

The  extract  of  cannabis  indica,  as  obtained  from  the  East  Indies, 


Dose. 


h  gr.  to  1  gr. 

1  to  2  grs. 

I,  i 

i  gr.  to  J  gr. 
j  gr.  to  2  grs. 

3  to  5  grs. 

i  gr.  to  1  gr. 


Medical  properties. 


Nervous  sedative. 
Narcotic. 

Alterative,  narcotic. 
Laxative,  narcotic. 
Art.  sedative,  diuretic. 
Intoxicant  (variable). 
11  (I 

Antispasmodic. 
In  arnica  plaster. 
Tonic,  excito -motor 
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often  contains  much  insoluble  and  inert  matter  which  in  the  above 
puinfied  extract  is  separated  by  solution,  filtration,  and  evaporation. 
This  method,  however,  is  less  practised  than  the  direct  preparation 
by  digestion  or  steam  percolation  of  an  alcoliolic  extract  from  the 
carefully  dried  imported  herb.  I  have  not  met  with  the  East  India 
extract  in  our  markets  for  a  long  time,  and  have  been  in  the  habit  of 
dispensing  the  best  English  extract  prepared  from  the  Gunjah  itself. 

This  process  is  now  directed  by  the  U.  S.  Fharmacopoeia.  The 
tests  most  to  be  relied  upon  for  extract  cannabis  are  its  solubility 
in  alcohol,  ether,  chloroform,  benzine,  and  oil  of  turpentine,  peculiar 
odor  when  moderately  heated,  indifference  to  alkalies,  and  the  be- 
havior towards  HNO3  (specific  gravity  1.38),  by  which  an  orauge- 
red  resinoid  substance  like  gamboge  is  produced. 

The  therapeutical  applications  of  these  extracts  are  numerous, 
though  the  inspissated  juices  of  belladonna^  stramonium,  eonium,  aud 
hyoscyamus,  as  included  in  the  first  group,  are  much  more  used. 
The  alcoholic  extracts  are  best  adapted  to  incorporation  with  oint- 
ments and  plasters,  from  their  containing  less  inert  insoluble  matter, 
also  for  reducing  to  a  dry  and  pulverulent  condition,  where  this  is 
necessary,  as  for  prescriptions  in  the  form  of  powder.  In  the  ab- 
sence of  an  inspissated  juice  of  aconite,  formerly  ofiicinal,  the  alco- 
holic extract  should  have  an  opportunity  of  a  fair  trial,  and  in  view 
of  its  importance  as  a  powerful  internal  remedy  in  neuralgic  aflec- 
tions  and  in  fevers,  and  its  great  utility  in  the  form  of  plaster,  as 
well  as  the  smallness  of  its  dose  for  internal  use,  it  will  doubtless 
find  a  place  in  many  prescriptions.  An  alcoholic  extract  of  aconite 
root  would  probably  be  an  improvement  on  that  of  the  leaves  for 
most  external  applications.  Alcoholic  extract  of  arnica  is  for  the 
first  time  made  officinal  in  the  Pharmacoposia  of  1860,  its  use  being 
in  the  fabrication  of  arnica  plaster.  An  opportunity  is  now  fur- 
nished for  the  trial  of  this  remedy  internally  in  the  form  of  pill 
and  for  the  settlement  of  its  therapeutical  position.  Extract  of 
valerian  was  for  the  first  time  introduced  into  our  national  standard 
in  the  revision  of  1860 ;  the  formula  is  a  good  one,  and  as  it  fur- 
nishes an  opportunity  for  prescribing  this  esteemed  antispasmodic 
in  a  less  offensive  form  than  the  tincture  or  fluid  extract,  it  will 
doubtless  gain  favor  with  physicians  and  patients. 

Extract  of  digitalis  should  have  been,  long  since,  in  the  U.  S. 
Pharmacopeia;  it  has  been  in  common  use  for  many  years.  In  view 
of  the  perishable  nature  of  the  powdered  leaves,  it  is  adapted  to 
supersede  these  in  extemporaneous  combination. 

Extract  of  cannabis  is  one  of  the  most  useful  of  the  class  of  nar- 
cotic remedies,  but  for  its  great  uncertainty  of  operation.  Some 
specimens  produce  the  most  powerful  and  even  alarming  symptoms 
in  doses  of  a  single  grain  or  even  less,  while  others  require  0  or 
even  10  grains  to  produce  its  characteristic  results.  Its  peculiari- 
ties as  a  remedy  consist  in  its  producing  none  of  those  depressing 
eftects  generally  characteristic  of  narcotics ;  it  does  not  aflcct  tlie 
pulse  or  the  appetite,  nor  is  it  apt  to  cause  sleep  except  by  allaying 
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nervous  symptoms.  It  is  equally  applicable  to  acute  inflammatory 
and  to  typhoid  affections. 

Alcoholic  extracts  of  nux  vomica  and  ignatia  are  two  of  the  most 
powerful  tonics  within  the  reach  of  the  practitioner,  they  are 
usually  prescribed  along  with  other  bitters  and  sometimes  with 
the  mineral  tonics ;  it  should  be  remembered  that  they  contain 
strychnia  and  brucia,  two  powerful  vegetable  alkalies,  and  that 
they  are  cumulative  in  their  effects  and  liable  to  produce  tetanic 
symptoms,  on  the  least  appearance  of  whicb  the  use  of  the  remedy 
should  be  arrested.  The  commercial  extract  of  nux  vomica  is  often 
given  in  one-grain  doses,  but  it  is  frequently  much  below  standard 
strength. 

Extract  Physostigmatis,  U.  S.  P. — This  is  made  by  displacing  with 
alcohol  until  exhausted,  after  four  days'  maceration  of  the  powder, 
in  a  conical  percolator.  The  alcohol  should  be  recovered  by  distilla- 
tion, and  the  remainder  should  be  evaporated  by  Avater-bath  to  the 
consistence  of  soft  extract. 


3d  Group. — Cntliartics,  tonics,  etc.,  alcoholic.    Extracted  by  alcohol  and  water,  or  by 
diluted  alcohol. 


Officinal  name. 

Dose. 

Medical  properties. 

Extractum  jalapts 

"  podophylli 

"       hellebori  alcoholicum 

"  rhei 

"        colocynthidis*  " 
"  dulcamaras 
"  senegas 
"  cinchonsef 

10  to  15  grs. 

5  to  10  grs. 
10  to  15  grs. 
do. 

3  to   6  grs. 
1  to   3  grs. 
10  to  15  grs. 

Cathartic, 
do. 

Emmenagogue,  cathartic. 
Cathartic, 
do. 

Alterative,  narcotic. 
Stimulant,  expectorant. 
Tonic. 

REMARKS. 

In  preparing  the  above  important  preimrations  there  are  various 
; modifications  of  the  process  of  extraction  by  diluted  nlcohol  and 
subsequent  evaporation.   Tliis  process  in  its  simplest  form  is  adopted 
in  the  case  of  colocynth,  dulcamara,  and  senega,  in  the  former  of 
f  which  maceration  and  strong  expression  precede  percolation.  In 
^treating  cinchona,  jalap,  and  podophyllum,  the  alcohol  and  water 
are  applied  successively  and  the  percolates  separately  evaporated  to 
the  consistence  of  thin  honey,  mixed  and  further  concentrated  to 
the  proper  consistence.    Rhubarb  and  black  hellebore  are  instances 
in  which  the  percolation  is,  first  with  strong  alcohol,  followed  by 
diluted  alcohol ;  the  first  percolate  being  evaporated  spontaneously, 
find  the  other  by  a  water-bath,  till  they  reach  the  consistence  of 
I'up;  they  are  then  directed  to  be  mixed  and  further  concentrated 
the  consistence  of  an  extract. 

Of  the  above  cathartics,  each  has  its  peculiar  properties,  adapting 
'  It  to  some  peculiar  use. 

i  *  5'ee.Extractum  Colocynthidis  Compositum. 

t  <S'ee  Extractum  Calisayicum. 

42 
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Extract  of  hellebore  is  used  as  an  emmenagogue  cathartic.  In  com- 
bination with  aloes,  myrrh,  sulphate  of  iron,  etc.,  it  constitutes  the 
celebrated  Hooper's  Female  Pills. 

Extract  of  jalap  is  combined  with  compound  extract  of  colocynth 
calomel,  and  gamboge  in  the  compound  cathartic  pill ;  it  is,  per- 
haps, seldom  prepared  of  standard  quality,  and  is  especially  liable 
to  sophistication  and  adulteration. 

Extract  of  podophyllum  is  less  used  than  it  deserves,  being  equal 
to  extract  of  jalap  in  its  cathartic  effect  in  half  the  dose.  Podo- 
phyllin  is  a  more  concentrated  and,  for  many  uses,  a  more  conve- 
nient preparation,  but  it  is  not  so  perfect  a  representative  of  the 
root  as  this  extract.  In  the  opinion  of  Dr.  Wood  this  extract 
might  be  substituted  for  extract  of  jalap  in  all  cases. 

Extract  of  rhubarb  is  rarely  employed  by  practitioners  in  the 
United  States,  though  it  offers  facilities  for  using  this  valuable 
tonic  cathartic  in  larger  doses  in  the  form  of  pill  than  the  powdered 
root  itself. 

Extract  of  cinchona  is  seldom  used  in  practice  in  this  country. 
This  extract  of  cinchona  must  not  be  confounded  with  the  article 
called  "Wetherill's  Extract,  nor  with  extractum  calisayicum,  which 
are  superior  preparations,  tr^eated  of  among  the  unofficinal  extracts. 

Extract  of  dulcamara  has  been  removed  into  this  gi'oup  from  the 
group  of  aqueous  extracts  in  which  it  was  formerly  included  ;  it  is 
but  little  prescribed,  though  doubtless  an  admirable  vehicle  for 
other  alterative  medicines  in  the  form  of  pill. 

Extract  of  seneka  is  a  new  officinal  for  which  there  seems  to  me  to 
be  little  use,  as  seneka  root,  being  an  expectorant,  is  seldom  required 
in  the  pilular  form,  and  its  syrup  and  decoction  are  favorably 
known  as  liquid  preparations. 

Extract  of  colocynth  is  introduced  into  the  Pharmacopceia  with  a 
view  to  the  ready  preparation  of  the  compound  extract,  which  is  a 
well-known  and  popular  remedy  ;  its  properties  adapt  it  to  being 
dried  and  powdered.  It  may  be  advantageously  prescribed  as  an 
active  cathartic  in  many  combinations.  Extract  of  colocynth 
should  be  made  of  the  medullary  part  deprived  of  the  seed,  which 
constitutes  from  25  to  34  per  cent,  of  the  drug;  the  extract  yielded 
after  maceration  is  about  60  per  cent.,  and  is  dry  and  resinous. 


4th  Group  Tonics,  astringents,  etc.    Extracted  by  water  and  evaporated. 


OfiBcinal  name. 

Med.  dose. 

Remarks. 

Extractum  gentianse 
"  quassise 
"        kramerise  (rhatany) 
"  hjjematoxyli 
"       juglandis  (butternut) 
"  opii 

10  to  20  grs. 

3  to   6  grs. 
10  to  20  grs. 
do. 
do. 
^  grain 

Tonic. 

do. 
Astringent. 

do. 
Catliiirtio. 
Narcotic. 
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REMARKS. 

Extracts  of  gentian,  quassia,  and  butternut  are  made  hy  precisely 
the  same  process,  involving  percolation  with  cold  water,  boiling 
down  to  three-fourths,  straining,  and  evaporating.  Extract  of 
rhatany  differs  from  this  by  being  raised  to  the  boiling  point 
merely,  strained,  and  evaporated  on  a  water-bath,  a  variation  made 
necessary  by  the  proneness  of  the  astringent  principle  to  become 
insoluble  and  inert  by  long  exposure  to  a  boiling  temperature. 
Logwood,  on  the  contrary,  is  extracted  by  long  boiling,  and  on 
evaporation  becomes  dry  and  pulverulent,  a  property  which  it  shares 
with  most  of  the  astringent  extracts.  Opium  is  sliced  and  tritu- 
rated with  water  to  obtain  its  soluble  principles,  requiring  repeated 
macerations  and  liltrations;  it  forms  then  a  perfectly  smooth,  uni- 
form, and  soluble  extract  by  careful  evaporation. 

The  great  advantage  of  extract  of  quassia  over  extract  of  gentian 
in  making  pills,  will  be  seen  by  comparing  the  doses.  Extract  of 
rhatany,  when  well  prepared,  so  as  to  be  soluble  in  water,  is  a  valu- 
able substitute  for  kino  and  catechu,  which  it  resembles  in  physi- 
cal as  well  as  medical  properties.  It  differs  in  medical  properties 
from  extract  of  logwood,  though  both  are  astringents ;  the  last 
named  is  more  mild  in  its  action,  and  is  especially  adapted  to  re- 
laxed conditions  of  the  bowels.  Extract  of  logwood  is  also  largely 
used  in  dyeing,  and  in  the  manufacture  of  writing  fluids.  It  is 
important,  in  selecting  rhatany  root,  to  obtain  that  which  has  the 
most  bark  attached  to  it.  Prof.  Procter,  in  a  comparative  assay 
of  the  bark  and  wood,  found  the  former  to  yield  33  per  cent.,  while 
the  latter  gave  only  6.8  per  cent.  A  very  great  yield  of  extract  is 
obtained  when  the  root  is  decocted,  but  nearly  one-half  of  it  is 
insoluble.  Long  exposure  to  the  air  should  be  avoided,  as  it  occa- 
sions an  insoluble  apotheme.  If  the  extract  is  purchased  it  is  well 
to  test  its  solubility  in  cold  water. 

Extract  of  butternut,  or  white  walnut,  is  a  mild  alterative,  laxative, 
and  diuretic  medicine,  but  little  prescribed,  but  well  worthy  the 
attention  of  practitioners  in  the  treatment  of  chronic  diseases. 

Aqueous  extract  of  opium  is  a  most  useful  preparation,  much  used 
in  eye-washes  and  astringent  injections,  and  well  adapted  to  re- 
place opium  itself  in  pill  masses  and  for  other  internal  uses;  the 
proximate  principles  of  opium,  soluble  in  water,  are  those  most' 
agreeable  in  their  action. 

Unclassified  Extracts. 

Extrnctum  taraxaci  Dose  gj  By  inspissating  tlie  expressed  juice, 

diuretic,  cbolngogue. 
"       colchlci  acet.  Dose  1  to  2  grs.    Extracted  by  diluted  acetic  acid, 

sedative. 

"       colocyntbidis  comp.    Dose  10  gra.        Cathiirtio  mixed  powders. 

Extract  of  taraxacum  is  a  most  useful,  though  mild,  remedy 
adapted  to  a  large  class  of  chronic  cases.  Much  that  is  met  with 
in  the  market  is  quite  deficient  in  the  bitterness  characteristic  of  a 
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good  article ;  it  is  also  apt  to  ferment  or  become  mouldy  from  defi- 
cient evaporation.  The  evaporation  should  be  pushed  till  the  pilu- 
lar  consistence  is  fully  attained. 

Acetic  extract  of  colchicum  is  an  invaluable  remedy  in  rheumatic 
and  gouty  affections,  and  in  a  variety  of  combinations  indicated 
under  the  head  of  Extemporaneous  Prescriptions  is  largely  pre- 
scribed. 

Compound  extract  of  colocynth  is  a  most  valuable  remedy,  for 
which  an  entirely  new  formula  is  given  in  the  Fharmaco}mia  of 
1860,  found  among  the  working  formulas  which  follow.  It  is  au 
exception  to  the  extracts  generally  in  being  kept  in  powder. 


"Working  Formulas  op  Extracts,  including  some  not  pound  in  the 

Pharmacopceia. 

second  group. 

JExtractum  Digitalis  Alcohilicum^  U.  S.  P. 

Take  of  Digitalis,  recently  dried  and  in  fine  powder,  twelve  troyounces. 
Alcohol,  a  pint. 

Diluted  alcohol,  a  sufficient  quantity. 

Introduce  the  powder,  previously  mixed  with  one-third  of  the 
alcohol,  into  a  percolator,  and  pour  upon  it  the  remainder  of  the 
alcohol.  When  the  liquid  has  all  been  absorbed  by  the  powder,  pour 
diluted  alcohol  upon  it  until  a  pint  of  tincture  has  been  obtained. 
Set  this  aside  in  a  warm  place,  and  allow  it  to  evaporate  spontane- 
ously until  reduced  to  three  fluidounces.  Continue  the  percolation 
with  diluted  alcohol  until  two  pints  more  of  tincture  have  passed, 
or  until  the  powder  is  exhausted ;  then  evaporate  this  liquid,  by 
means  of  a  water-bath,  at  a  temperature  not  exceeding  160°,  to  the 
consistence  of  syrup.  To  this  add  the  three  fluidounces  of  tincture 
first  obtained,  and  continue  the  evaporation,  at  a  temperature  not  ex- 
ceeding 120°,  until  the  whole  is  reduced  to  the  proper  consistence. 

By  the  same  process  prepare — 

Extraeium  Conii  Alcoholicum,  TJ.  S.  P. 
From  conium  leaves,  recently  dried  and  in  fine  powder. 

Extractum  Stramonii  Foliorum,  U.  S.  P. 
From  stramonium  leaves,  recently  dried  and  in  fine  powder. 

Extractum  Valeriance  Alcoholicum,  U.  S.  P. 
From  valerian,  in  fine  powder. 

Extractum  Aconiti,  TJ.  S.  P. 
From  aconite  leaves,  recently  dried  and  in  fine  powder. 
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Extradum  Belladonnce  AlcohoUcum,  U.  S.  P. 

Take  of  Belladonna  leaves,  in  fine  powder,  twenty-four  troyounces. 
Alcohol,  four  pints. 
Water,  two  pints. 

Diluted  alcohol,  a  sufficient  quantity. 

Mix  the  nlcoliol  and  water,  and  moisten  the  powder  with  a  pint 
of  the  mixture;  then  pack  it  firmly  in  a  conical  percolator,  and 
gradually  pour  upon  it  the  remainder  of  the  mixture.  Continue 
the  percolation  with  diluted  alcohol  until  six  pints  of  tincture  have 
passed.  Lastly,  evaporate  thi^,  by  means  of  a  water-bath,  to  the 
proper  consistence. 

By  the  same  process  prepare — 

Extradum  Hyoscyami  Alcoholicum,  U.  S.  P. 

From  hyoscyamus  leaves,  recently  dried  and  in  moderately  fine 
powder. 

Extradum  Arnicce,  U.  S.  P. 
From  arnica,  in  moderately  coarse  powder. 

Extractum  Nucis  Vomicce,  U.  S.  P. 

Take  of  Nux  vomica,  in  fine  powder,  twelve  troyounces. 
Alcohol,  a  sufficient  quantity. 

Mix  the  nux  vomica  with  four  fluidounces  of  alcohol,  and  allow 
the  mixture  to  stand  for  an  hour.  Then  introduce  it  into  a  cylin- 
drical percolator,  and  gradually  pour  alcohol  upon  it  until  the 
tincture  passes  without  bitterness.  Distil  oft'  the  alcohol,  by  means 
of  a  water-bath,  until  the  tincture  is  reduced  to  half  a  pint,  and 
evaporate  this  to  the  proper  consistence. 

By  the  same  process  prepare — 

Extractum  Ignatice  Alcoholicum,  U.  S.  P. 
From  ignatia,  in  fine  powder. 

Extractum  Cannabis  Americance.  {Extract  of  American  Hemp.)  U.  S.  P. 

Take  of  American  hemp,  in  moderately  fine  powder  ....  sxij. 
Alcohol,  a  sufficient  quantity. 

Moisten  the  hemp  with  six  fluidounces  of  alcohol,  pack  it  in  a 
conical  percolator,  cover  the  surface  with  a  disk  of  paper,  and  pour 
on  six  fluidounces  of  alcohol.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice  with  a  cork  and  cover  the 
percolator  closely,  let  it  stand  four  days,  then  pei-colate  with  alcohol 
till  exhausted  and  evaporate  by  means  of  a  water-bath. 

Extradum  Cannabis  Indicce.    {Extract  of  Hemp.)    U.  S.  P. 

Take  of  Indian  hemp,  in  rnoderately  fine  powder  |xij. 

Alcohol,  a  sufficient  quantity. 

Moisten  the  hemp  with  six  fluidounces  of  alcohol,  pack  it  in  a 
conical  percolator,  cover  the  surface  with  a  disk  of  paper,  and  pour 
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oa  six  fluidounces  of  alcohol.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice  with  a  cork,  and,  having 
closely  covered  the  percolator,  to  prevent  the  evaporation,  set  it 
aside  in  a  moderately  warm  place  for  four  days.  Then,  having 
removed  the  cork,  gradually  pour  alcohol  upon  the  surface  until 
two  pints  of  tincture  have  been  obtained,  or  until  the  hemp  is  ex- 
hausted. Lastly,  by  means  of  a  water-bath,  evaporate  to  a  proper 
consistence. 

THIRD  GROUP. 

Extractiim  Golocynthidis  Alcoholicwn,  U.  S.  P. 

Take  of  Colocynth,  forty-eight  troyounces. 

Diluted  alcohol,  a  sufficient  quantity. 

Dry  the  colocynth,  and,  having  removed  the  seeds  and  reduced  it 
to  a  coarse  powder  by  grinding  or  bruising,  macerate  it  in  eight 
pints  of  diluted  alcohol  for  four  days,  with  occasional  stirring;  then 
express  strongly,  and  strain  through  flannel.  Pack  the  residue, 
previously  broken  up  with  the  hands,  firmly  in  a  cylindrical  per- 
colator, cover  it  with  the  strainer,  and  pour  diluted  alcohol  upon  it 
until  the  tincture  and  expressed  liquid,  taken  together,  measure 
sixteen  pints.  Mix  the  tincture  with  the  expressed  liquid,  and, 
having  recovered  from  the  mixture  ten  pints  of  alcohol  by  distilla- 
tion, evaporate  the  residue  to  dryness  by  means  of  a  water-bath. 
Lastly,  reduce  the  dry  mass  to  powder,  and  keep  it  in  a  well-stopped 
bottle. 

The  extract  obtained  by  this  process  weighs  about  seven  troy- 
ounces. 

Eztractum  Dulcamarce,  U.  S.  P. 

Take  of  Bittersweet,  in  moderately  fine  powder,  twelve  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  bittersweet  with  four  fluidounces  of  diluted  alcohol, 
pack  it  in  a  conical  percolator  and  pour  diluted  alcohol  gradually 
upon  it  until  the  tincture  passes  but  slightly  imbued  with  the  pro- 
perties of  the  bittersweet.  Distil  ofl"  the  alcohol  fi-om  the  tincture 
until  reduced  to  one-half;  then  strain,  and  by  means  of  a  water- 
bath  evaporate  to  the  proper  consistence. 

Extractum  SenegcB^  D".  S.  P. 

Prepare  from  seneka  in  moderately  fine  powder  by  the  above 
process,  omitting  to  strain  the  liquid  when  reduced  to  one-half 

Extractum  Jalapo^    {Extract  of  Jalap.)   U.  S.  P. 

Take  of  Jalap,  in  moderately  fine  powder,  twelve  troyoimces. 
Alcohol,  four  pints. 
Water,  a  sufficient  quantity. 

Introduce  the  powder,  previously  mixed  with  three  fluidounces 
of  alcohol,  iuto  a  conical  percolator,  and  gradually  pour  upon  it  the 
remainder  of  the  alcohol.  When  the  liquid  ceases  to  pass,  pour 
upon  the  residue  sufiicient  water  to  keep  its  surface  covered,  until 
four  pints  of  tincture  have  passed.    Set  this  aside,  and  contmue 
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the  percolation  until  six  pints  of  infusion  have  heen  obtained. 
Distil  otf  the  alcohol  from  the  tincture,  and  evaporate  the  infusion 
until  the  liquids  respectively  have  been  brought  to  the  consistence 
of  thin  honey;  then  mix  them  and  evaporate  to  the  proper  con- 
sistence. 
By  the  same  process  prepare — 

Extractum  Cincho7i(e,*  U.  S.  P. 
From  yellow  cinchona,  in  fine  powder. 

Extractum  Fodophylli,  U.  S.  P. 
From  May  apple,  in  moderately  tine  powder. 


Extractum  Hellehori,  U.  S.  P. 

Take  of  Black  hellebore,  recently  dried  and  in  fine  powder,  twelve  troy- 
ounces.  * 
Alcohol,  a  pint. 

Diluted  alcohol,  a  sufficient  quantity. 

Introduce  the  powder,  previously  mixed  with  one-third  of  the  alco- 
hol, into  a  conical  percolator,  and  pour  ujDon  it  the  remainder  of 
the  alcohol.  When  the  liquid  has  all  been  absorbed  by  the  powder, 
pour  on  diluted  alcohol  until  a  pint  of  tincture  has  been  obtained. 
Set  this  aside  in  a  warm  place,  and  allow  it  to  evaporate  spontane- 
ously until  reduced  to  three  fluidounces.  Continue  the  percolation 
with  diluted  alcohol  until  two  pints  more  of  the  tincture  have 
passed  or  until  the  powder  is  exhausted ;  then  evaporate,  by  means 
of  a  water-bath,  at  a  temperature  not  exceeding  160°,  to  the  con- 
sistence of  syrup.  To  this  add  the  three  fluidounces  of  tincture  first 
obtained,  and  continue  the  evaporation,  at  a  temperature  not  ex- 
ceeding 120°,  until  the  whole  is  reduced  to  the  proper  consistence. 

Extractum  Rhei.    {Extract  of  Rliuharh.)   U.  S.  P. 

Extractum  Ehei,  Phar.  1860. 

Take  of  Khubarb,  in  moderately  fine  powder,  twelve  troyounces. 
Alcohol,  a  pint. 

Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  four  fluidounces  of  the  alcohol,  pack  it 
in  a  conical  percolator,  and  gradually  pour  upon  it,  first  the  remain- 
der of  the  alcohol,  and  afterwards  diluted  alcohol,  until  twelve 
fluidounces  of  tincture  have  been  obtained.  Set  this  aside  in  a 
warm  place,  and  allow  it  to  evaporate  spontaneously  until  reduced 
to  six  fluidounces.  Continue  the  percolation  with  diluted  alcohol 
until  the  tincture  passes  nearly  tasteless.  Evaporate  this  in  a  poi'- 
celain  vessel,  by  means  of  a  water-bath,  at  a  temperature  not  ex- 
ceeding 160°,  to  the  consistence  of  syrup.  With  this  mix  the 
tincture  first  obtained,  and  continue  the  evaporation  until  the  mix- 
ture is  reduced  to  the  2:)roper  consistence. 


*  See  Extractum  Calisayicum. 
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FOURTH  GROUP. 

Eztractum  Gentiance,  U.  S.  P. 

Take  of  Gentian,  in  moderately  coarse  powder,  twelve  troyounces. 
Water,  a  sufficient  quantity. 

Moisten  the  gentian  with  four  fluidounces  of  water,  pack  it  in  a 
conical  percolator,  and  gradually  pour  water  upon  it  until  the 
infusion  passes  but  slightly  impregnated  with  the  properties  of  the 
gentian.  Boil  the  liquid  to  three-fourths  of  its  bulk ;  then  strain, 
and  by  means  of  a  water-bath  evaporate  to  the  proper  consistence. 

By  the  same  process  prepare — 

Eztractum  Quassice,  U.  S.  P. 
From  Quassia,  in  moderately  fine  powder. 

Eztractum  Juglandis,  U.  S.  P. 
From  Butternut  (bark),  in  moderately  coarse  powder. 


Eztractum  Kramerice.    (Eziract  of  Rhatany.)  U.  S.  P. 

Take  of  Rhatany,  in  moderately  fine  powder,  twelve  troyounces. 
"Water,  a  sufficient  quantity. 

Moisten  the  powder  with  four  fluidounces  of  water,  pack  it  in  a 
conical  percolator,  and  gradually  pour  water  upon  it  until  the  infu- 
sion passes  but  slightly  impregnated  with  the  astringent  property 
of  the  rhatany.  Heat  the  liquid  to  the  boiling  point,  strain,  and, 
by  means  of  a  water-bath,  at  a  temperature  not  exceeding  160°, 
evaporate  to  the  proper  consistence. 

Eztractum  H(B)natozyU.    {Extract  of  Logwood.)    U.  S.  P. 

Take  of  Logwood,  rasped,  twelve  troyounces. 
Water,  eight  pints. 

Boil  down  to  four  pints,  and  strain  the  decoction  while  hot,  then 
evaporate  to  dryness. 

Eztractum  Opii.    {Eztract  of  Opium.)  U.  S.  P. 

Take  of  Opium,  twelve  troyounces. 
Water,  five  pints. 

Cut  the  opium  into  small  pieces,  macerate  it  for  twenty -four 
hours  in  a  pint  of  the  water,  and  reduce  it  to  a  soft  mass  by  tritu- 
ration. Express  the  liquid,  and  treat  the  residue  with  each  of  the 
four  remaining  pints  of  water  successively  in  the  same  manner. 
Having  mixed  the  liquids,  filter  the  mixture,  and  evaporate  by 
means  "of  a  water-bath  to  the  proper  consistence. 
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Unclassified. 

Extr actum  Taraxaci*  U.  S.  P. 

Take  of  Dandelion,  gathered,  in  September,  sixty  troyounees. 

Slice  the  dandelion,  and  biaiise  it  in  a  stone  mortar,  sprinkling 
on  it  a  little  water,  until  rodaced  to  a  pulp.  Then  express  and 
strain  the  juice,  and  evaporate  it  in  a  vacuum,  or  in  a  shallow  dish 
over  a  water-bath,  to  the  proper  consisteuce. 

Extractum  Golchici  Aceticum,  U.  S.  P.    {Acetic  Extract  of  Colehium.) 

Take  of  Colchicum  root,  in  moderately  fine  powder,  twelve  troyounees. 
Acetic  acid,  four  fluidounces. 
Water,  a  sufficient  quantity. 

To  the  acetic  acid  add  a  pint  of  water,  and  mix  the  resulting 
liquid  with  the  colchicum  root.  Transfer  the  mixture  to  a  conical 
glass  percolator,  and  pour  water  gradually  upon  it  until  the  liquid 
passes  with  little  or  no  taste.  Lastly  evaporate  the  liquid,  in  a  por- 
celain vesssel,  to  the  proper  consistence. 

Extractum  Coloci/nthidis  Compositum.  {Comp.  Ext.  of  Colocyntli)  TJ.  S.  P. 

Take  of  Alcoholic  extract  of  colocynth,  in  fine  powder,  three  troyounees 
and  a  half. 

Pm'ified  aloes,  in  fine  powder,  twelve  troyounees. 
Resin  of  scammony,  in  fine  powder,  three  troyounees. 
Cardamom,  in  fine  powder,  a  troyounce. 
Soap,  in  fine  powder,  three  troyounees. 

Mix  the  powders  thoroughly,  and  keep  the  mixture  in  a  well- 
stopped  bottle. 

TJnofficinal  Extracts. 

Of  the  extracts  not  recognized  in  the  U.  S.  Pharmacojjoeia,  de- 
scribed in  former  editions  of  this  work,  several  have  been  intro- 
duced into  the  last  edition  of  our  national  standard;  without 
wishing  to  add  unnecessarily  to  the  numerous  preparations  already 
introduced,  the  following  are  deemed  of  sufficient  importance  to 
claim  the  attention  of  the  student  and  practitioner: — 

Calisaya  Extract  (Ellis). — Is  made  by  boiling  coarseh^-powdered 
Calisaya  bark  in  successive  portions  of  water  acidulated  with  mu- 
riatic acid,  precipitating  the  decoction  with  hydrate  of  Tune,  digesting 
the  precipitate  in  hot  alcohol  till  all  taste  is  exhausted,  and  then 
evaporating  the  alcohol  so  as  to  leave  an  extract.  The  old-fashioned 
precipitated  extract  of  bark  was  nearly  identical  with  this,  which 
is  only  objectionable  on  the  score  of  expense. 

It  contains  all  the  qninia  and  cinchonia  contained  in  the  bark, 
besides  the  amorphous  qninia,  or  chinoidinc,and  is  an  admirable  sub- 
stitute for  the  celebrated  "  Wether  ill's  extract,"  formerly'  much  in 
vogue.   Its  dose  is  from  2  to  5  grs. — Am.  Journ.  Pharm.,  vol.  xx.  p.  15. 

*  Spe  Fl  ilid  Extract  of  Taraxacum  for  process  for  preserving  the  root  for  expresBion 
and  evaporation. 
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Chinoidine  is  the  name  given  to  an  insoluble  residuary  extractive 
principle  obtained  in  the  manufacture  of  quinia,  which  is  described 
under  the  head  of  Vegetable  Alkalies. 

Extractum  Lohelice  Aceticum. — To  prepare  this,  the  powdered  seeds 
of  lobelia  are  macerated,  and  then  displaced  with  diluted  alcohol, 
to  the  first  portion  of  which  has  been  added  a  small  portion  of 
acetic  acid.  This  liquid  is  then  to  be  evaporated  to  the  consistence 
of  an  extract,  which  will  be  about  one-eighth  the  quantity  of  the 
seed  employed.  {Am.  Journ.  Pharm.,  vol.  xiv.  p.  108.)  Dose,  from  2 
to  3  grs.  The  object  of  the  use  of  the  acetic  acid  is  to  form  a 
soluble  acetate  of  lobelina,  less  readily  decomposable  by  heat  than 
the  native  salt. 

Extract  of  Lupulin. — Take  of  lupulin  half  a  troy  ounce,  alcohol 
half  a  pint.  Mix  in  a  percolator  and  allow  it  to  stand  an  hour, 
then  displace  with  alcohol  until  two  pints  are  obtained,  or  the  whole 
strength  extracted;  pour  this  into  a  shallow  dish  iu  a  warm  place, 
and  allow  it  to  evaporate  spontaneously  to  the  consistence  of  aa 
extract;  5j  of  lupulin  yields  about  9ij  of  the  extract,  which  is  pro- 
posed as  a  substitute  for  the  powder  when  prescribed  in  the  pilular 
form.  The  dose  is  from  3  to  6  grains;  it  is  recommended  by  its 
utility  as  a  convenient  and  adhesive  excipient  for  other  substances. 
The  rejDutation  lupulin  has  obtained  as  an  antaphrodisiac  in  irrita- 
ble conditions  of  the  gential  organs,  calls  for  convenient  prepara- 
tions by  which  the  physician  is  enabled  to  make  choice  of  the 
several  forms  of  extemporaneous  prescription.  The  new  officinal 
fluid  extract  seems  less  eligible  for  most  purposes  than  a  solid  ex- 
tract such  as  this,  proposed  some  years  since  by  my  late  pupil,  W. 
W.  D.  Livermore.  The  empirical  preparation  prescribed  under  the 
name  of  "  lupulin"  by  the  Eclectics,  is  probably  nearly  identical 
with  this. 

Extr actum  Cimicifugce. — This  extract  is  made  by  evaporating 
separately  a  tincture  prepared  with  alcohol  of  95  per  cent,  and  one 
made  with  diluted  alcohol,  until  they  reach  a  syrupy  consistence, 
then  mixing  these  and  finishing  the  evaporation  over  a  water-bath, 
with  constant  stirring. 

This  process  is  liable,  in  the  case  of  cimicifuga,  which  is  a  very 
resinous  root,  to  a  serious  objection.  Even  after  the  extract  has 
been  completed,  a  partial  separation  of  the  resinous  ingredient  is 
liable  to  occur,  producing  great  variations  in  quality  between  dif- 
ferent portions  of  the  same  lot  of  extract.  Prof.  J.  F.  Moore,  of 
Baltimore,  recommends  that  the  tincture  made  with  strong  alcohol 
should  be  first  evaporated  to  dryness,  powdered,  and  incorporated 
with  the  other  portion  just  before  it  is  removed  from  the  fire.  The 
dose  of  this  extract  is  5  grains;  it  represents  all  the  constituents 
of  the  root  more  thoroughly  than  the  resiiioid  cimicif ugi7i,  nnd  is 
worthy  a  trial  in  the  anomalous  cases  of  nervous  disorder  which  so 
often  tax  the  resources  of  the  physician.  Much  that  is  sold  is  pre- 
pared from  the  root  after  the  separation  of  the  cimicifugin. 

Eztractim  PareircB  \&  prepared  from  sliced  pareira  bra va,_ by  de- 
coction with  water,  straining,  and  evaporating.  A  decoction  is  more 
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frequently  proscribed;  but  this  extract  allows  the  practitioner  a 
choice  of  the  pilular  form,  in  which  combinations  with  various  other 
remedies  may  be  conveniently  prescribed.    Dose,  from  10  to  30  grs. 
Extmdum  Uvce  Ursi. — The  London  College  directs  the  prepara- 
!  tion  of  this,  also,  by  maceration  and  decoction  with  water.   Its  dose 
:  is  the  same  as  the  foregoing,  and  they  are  both  used  as  tonics  and 
diuretics  in  chronic  urinary  disorders. 
Ergotine. — Under  this  name  an  extract  of  ergot  is  sold  in  the 
:  shops,  for  which  the  following  is  the  formula  of  M.  Bonjean: — 

Exhaust  powdered  ergot  by  displacement  with  cold  water,  heat 
1  the  solution  in  a  water-bath,  and  filter;  evaporate  to  the  consistence 
,  of  syrup,  and  add  rectified  spirit  to  throw  down  the  gummy  matter; 
when  settled,  decant  the  clear  liquid,  and  evaporate  by  water-bath. 
One  ounce  of  ergot  yields  about  70  grains.    It  is  said  to  possess  the 
1  hseraostatic  without  the  toxic  eft'ects  of  ergot.   Dose,  from  4  to  10  grs. 
The  ergotine  of  Wiggers  consists  chiefly  of  resinous  principles, 
and  is  insoluble  in  water. 
The  extracts  of  lettuce^  poppy-heads^  and  hops  are  very  weak  narcotic 
I  extracts, occasionally  prescribed,  but  less  esteemed  than  lactucarium, 
I  opium,  and  lupuline,  which  are  the  more  efficient  products  of  their 
i  respective  plants. 

JExtractum  glycyrrhizx  is  the  name  given  in  the  list  of  the  Phar- 
:  macopoeia  to  the  common  drug  known  as  liquorice,  imported  from 
Italy  and  Spain.    Until  recently  this  was  the  only  extract  of 
!  liquorice  used ;  our  manufacturers  now  make  a  true  and  proper  ex- 
'  tract,  which  is  made  in  either  of  two  ways,  as  follows : — 

1st  Process. — Take  of  liquorice  root,  bruised,  any  convenient 
(  quantity,  macerate  in  water,  with  the  application  of  heat,  until  ex- 
1  hausted  ;  strain,  and  evaporate  to  the  consistence  of  an  extract. 
2d  Process. — Take  of  liquorice  (impure  extract)  any  convenient 
quantity,  lay  the  pieces  of  liquorice  in  a  large  displacer,  or  a  barrel, 
i  in  layers  alternating  with  straw ;  macerate,  and  then  percolate  the 
:  mass  with  cold  water,  and  evaporate  the  clear  liquid  that  runs  off. 
The  pieces  of  liquorice  will  be  found  to  have  lost  their  saccharine 

■  matter,  glycyrrhizin,  although  retainins:  their  shape  as  before. 

■  Th  is  is  officinal  in  some  European  Pharmacopoeias,  under  the  name 

■  of  Extractum  s.  succus  liquoritte  depur,  and  is  valued  particularly 
on  account  of  its  perfect  solubility  in  water.  A  large  proportion 
of  glycyrrhizin  is  left  behind  in  a  modified  state,  and  may  be  gained 
hy  exhausting  the  residue  with  a  very  dilute  ammonia,  which  ren- 
ders it  soluble. 

The  extract  has  a  yellow  color,  becoming  brown  by  age,  and  as 
made  by  the  first  process  has  the  taste  of  the  root,  and  is  deli- 
quescent, so  as  to  require  to  be  kept  in  jars.  One  part  of  powdered 
liquorice  root  to  sixteen  of  the  extract  will  render  it  firm  enough  to 

'  keep  in  sticks.  Tilden's  extract  of  liquorice  is  made  into  sticks  of 
a  yellowish-brown  color  by  admixture  with  gum  Arabic;  its  taste 

:  resembles  the  root  more  decidedly  than  that  of  black  liquorice. 
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Physical  Properties. 

The  -physical  joroperties  of  extracts  vary,  according  to  their  composi-i 
tion,  age,  and  the  circumstances  in  which  they  are  kept. 

The  narcotic  extracts  of  the  first  class,  as  vended  by  the  manu- 
facturers, are  apt  to  be  too  soft  for  convenient  use  in  the  form  of  I 
pills,  and  are  disposed  to  deliquesce.  This  want  of  a  firm  consist-- 
ence,  which  results  from  a  disposition  to  preserve  the  more  volatile 
ingredients  from  loss  in  the  final  concentration,  causes  no  inconve-- 
nience  when  the  extract  is  used  Mnth  a  considerable  proportion  of; 
dry  or  hard  ingredients.  It  may  be  obviated  by  combining  withi 
them  powdered  liquorice  root  or  marsh  mallow,  when  the  addi-- 
tional  bulk  is  no  objection.  The  alcoholic  and  hydro-alcoholic  ex-- 
tracts  are  seldom  liable  to  this  objection ;  they  harden  on  exi^osurei 
to  the  air,  and  when  old  are  sometimes  inconveniently  dr}^. 

The  extracts  of  jalap  and  podophyllum  are  apt  to  become  tough  i 
and  unmanageable,  so  as  to  resist  the  action  of  the  pestle  either  by  • 
trituration  or  contusion.  Extract  of  jalap  is  ordered,  in  compound  I 
cathartic  pills,  in  the  form  of  powder,  and  this  is  in  some  respects! 
its  best  form  for  use ;  it  is  conveniently  kept  in  bottles,  as  other ' 
powders  are,  is  readily  weighed  and  incorporated  Avith  other  sub-  • 
stances,  and  becomes  plastic  by  the  addition  of  moisture.  Few ' 
manufacturers  push  the  evaporation  so  far  as  to  produce  the  extract ! 
dry  enough  for  powdering ;  but  there  is  no  difllculty  in  acconi-  • 
plishing  it  in  dry  and  frosty  weather  where  steam  is  employed,  and  i 
as  a  demand  grows  up  for  the  article  it  will  be  more  generally  met ; 
with  in  the  stores,  although  at  a  somewhat  advanced  price  on  the  i 
soft  extract.  Compound  extract  of  colocynth  is  frequently  brittle  i 
enough  to  powder,  and  is  now  directed  in  the  Pharmacopoeia  in  this  i 
form.  The  addition  of  soap  to  its  other  ingredients  prevents  the  i 
liability  to  toughness,  besides  increasing  its  solubility. 

Extracts  of  rhatany  and  of  logwood  are  always  pulverulent,  and  j 
when  properly  made  are  nearly  soluble. in  water.  |[ 

The  kind  of  jars  usually  employed  for  preserving  extracts  are  i 
figured  in  the  chapter  on  the  outfit  of  the  physician's  office.  Those 
with  covers  or  tops  are  most  eligible.  In  furnishing  a  shop  where 
a  good  many  are  needed,  it  is  well  to  reserve  the  canopy-top  jara 
exclusively  for  ointments,  the  flat  tops  t'ov  extracts,  for  the  sake  of 
distinction.  Extracts  should  never  be  put  in  gallipots  or  tie-ovei-s, 
except  for  temporary  purposes.  Besides  the  cover,  which  fits 
loosely  on  the  jars,  there  should  be  a  piece  of  bladder,  or  tinfoil,  or 
paper  saturated  with  oil,  wax,  paraffine,  or  soluble  glass,  or  parch- 
ment paper  which  may  be  made  after  the  common  paper  has  been 
marked  with  the  name  and  quantity  of  the  extract.  (See  Lignin.)  i 
Upon  covered  jars  these  impervious  coverings  should  be  stretched 
over  the  open  top  before  fittins;  on  the  lid. 

In  the  case  of  soft  extracts,  which  have  a  tendency  to  mould,  the 
occasional  addition  of  a  few  drops  of  alcohol  is  found  advantageous; 
wide-mouth  bottles,  either  with  ground  stoppers  or  corks,  are  pre- 
ferable to  jars  as  attbrding  a  more^complete  exclusion  ot  tlie  air,  but 
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the  smaller  sized  bottles,  Laving  too  narrow  mouths  to  admit  a 
spatula  of  ordinary  width,  are  inconvenient. 

The  Uses  of  Extracts. — This  class  of  preparations  may  be  nsed 
either  in  the  form  of  pill,  solution,  or  mixture.  They  are  chiefly 
prescribed  in  the  pilular  form,  combined  with  other  substances,  and 
to  this  they  are  peculiarly  adapted.  One  of  the  chief  points  in 
making  pills  is  to  increase  or  modify  the  effect  in  the  highest  de- 
gree, without  a  corresponding  increase  of  bulk.  Hence  the  utility 
of  adding  extracts  to  substances  possessing  no  adhesiveness,  choos- 
ing among  them  such  as  will  most  promote  the  therapeutic  effect, 
while  a  plastic  mass  will  be  the  result.  Thus,  in  tonic  pills,  as  of 
subcarbonate  of  iron  or  sulphate  of  quinia,  extract  of  quassia  or  of 
gentian  would  be  preferable  to  an  inert  substance  like  conserve  of 
rose  or  mucilage. 

In  dilute  aqueous  solutions,  extracts  ai'e  not  generally  preferable 
to  the  corresponding  tincture  or  fliuid  extracts,  but  where  the  dose 
of  the  tincture  would  be  large,  the  physician  often  avails  himself 
of  the  extract  in  preference,  as  not  containing  alcoholic  stimulus. 
Extracts  are  generally  combined  in  mixtures  containing  sweet  or 
viscid  substances  more  than  in  solutions  proper,  although  in  cases 
where  the  quantity  of  the  extract  desired  is  large,  and  it  is  soluble 
in  water,  it  may  be  employed  to  impart  viscidity  to  a  mixture,  and 
to  suspend  insoluble  sulastances  without  the  necessity  of  using  either 
gum  or  sugar. 

It  will  greatly  facilitate  the  dispensing  of  extracts  prescribed  in 
ointments,  to  have  a  small  jar  containing  the  extract  softened  by 
;'  working  into  it  half  its  weight  of  glycerin,  and  using  one  and  a 
I  half  drachm  of  such  an  extract  instead  of  one  drachm. 

In  triturating  an  extract,  particularly  a  hard  one,  with  viscid 
!  liquids,  as  syrup  or  mucilage,  or  with  lard  in  making  ointments, 
considerable  difficulty  is  experienced  in  dissolving  or  diffusing  it 
equally  throughout  the  mixture ;  to  obviate  this,  it  should  be 
first  softened  with  a  few  drops  of  water  if  aqueous,  or  alcohol  if 
alcoholic,  until  it  has  about  the  consistence  of  thick  honey  or  treacle, 
i  and  then  incorporated  with  the  other  ingredients.  Frequently  it 
will  require  a  long  and  tedious  trituration  to  accomplish  the  object 
thoroughly  and  effectually. 

The  most  effectual  and  unobjectionable  method  of  softening  ex- 
tracts for  the  purpose  of  incorporating  them  with  other  substances 
or  making  mixtures,  is  to  place  (if  aqueous)  a  small  quantity  of 
I  water  in  the  jar  with  the  extract  and  place  the  jar  in  a  close  vessel 
of  boiling  water ;  the  combined  effect  of  heat  and  moisture  will 
produce  the  desired  result  quite  rapidly. 

The  aid  of  heat  will  greatly  facilitate  the  softening  of  extracts, 
"  especially  in  making  pill  masses,  which  become  dryer  aud  more  firm 
when  rendered  plastic  by  heat  than  when  softened  by  a  moist 
excipient. 
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CHAPTER  XI. 

FLUID  EXTRACTS  AND  OLEORESINS. 

The  class  Eztraeta  fluida  is  found  for  the  first  time  in  the  Phnr- 
macopma  in  the  edition  of  1850.  Most  of  those  at  that  time  made 
officinal  had  heen  used  and  were  esteemed  standard  remedies  for 
several  years  previously,  though  two  of  them  (oleoresins)  have 
never  attained  popularity. 

During  the  ten  years  immediately  preceding  the  edition  of  1860, 
the  number  of  this  class  had  greatly  extended,  and  we  have  at 
present  twenty-five  officinal  preparations  under  this  head,  besides 
several  formerly  classed  with  them,  now  named  oleoresins.  Of  this 
number  fifteen  are  alcoholic  solutions,  and  may  be  defined  as  con- 
centrated tinctures,  although  some  of  them,  as  fluid  extract  of 
taraxacum,  are  preserved  hy  a  minimum  of  the  alcoholic  men- 
struum ;  the  other  ten  are  concentrated  sja-ups,  some  of  which  are 
less  highly  chai'ged  with  the  saccharine  ingredient  than  would  be 
necessary  in  the  absence  of  alcohol,  a  sufficient  proportion  of  which, 
is  retained  in  the  solution  to  prevent  decomposition. 

In  making  fluid  extracts  it  is  often  impracticable  to  dissolve  the 
large  proportion  of  sugar  necessary  to  prevent  fermentation  without 
rendering  the  fluid  extract  too  thick  to  be  conveniently  poured  from 
a  bottle  or  spoon,  and  yet  the  form  of  syrup  is  especially  adapted  to 
those  which  are  administered  in  large  doses  or  are  given  chief!}'  to 
children.  The  Committee  of  Revision  have  shown  great  judgment 
in  the  framing  of  these  formulas,  and  it  is  to  be  hoped  that  the  offi- 
cinal fluid  extracts  will  supersede  those  made  by  various  manu- 
facturers according  to  their  own  arbitraiy  standards,  and  the  precis| 
composition  of  which  has  not  been  made  public. 

The  original  idea  of  a  fluid  extract  was  to  make  it  represent  an 
equal  portion  of  the  drug,  every  troyounce  weight  of  the  material 
from  which  prepared  being  converted  into  a  fluidounce  of  the  fluid 
extract.  The  result  of  this,  if  carried  out,  would  be  to  simplify  the 
recollection  of  the  doses  of  fluid  extracts  by  stating  the  dose  in  each 
case  to  be  the  same  as  of  the  drug.  This  rule  was  departed  from, 
even  in  the  Fharmacopoeia  of  1850,  and  the  unofficinal  formulas 
published  have  in  many  instances  been  quite  independent  of  auy 
uniform  rule  of  strength. 

Among  the  fluid  extracts  made  officinal  in  1860,  there  are  only 
two  which  form  exceptions  to  this  rule,  the  fluid  extracts  of  cin- 
chona and  of  wild  cherry;  in  both  these  instances,  good  reasons 
existed  for  reducing  the  strength  from  the  usual  standard. 

Alcohol,  from  its^erninently  useful  qualities  as  a  solvent  for  active 
vegetable  principles,  and  from  its  perfect  adaptability  to  pereola- 
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tion,  and  the  low  temperature  at  which  it  evaporates,  is  invariably 
selected  as  the  menstruum  used  in  the  process  of  extraction  ;  in  the 
case  ofconium,  ergot,  and  ipecacuanha,  the  first  two  of  which  con- 
tain volatile  organic  alkalies,  while  the  last  named  owes  its  activity 
to  a  vegetable  alkali  not  readily  separable  from  associated  inert 
principles,  acetic  or  muriatic  acid  is  added  to  bring  the  natural 
bases  to  the  condition  of  soluble  and  more  permanent  acetates  or 
chlorides. 

Within  a  few  years  past,  the  views  expressed  first  by  Mr.  A.  B, 
Taylor,  regarding  glycerin  as  an  appropriate  substance  to  be  used 
to  supply  the  place  of  part  of  the  sugar  used  in  some  fluid  extracts, 
have  been  amply  confirmed,  and  its  use  greatly  increased,  even  to 
adopting  it  as  a  partial  menstruum  for  a  number  of  this  class  of 
preparations. 

The  oflicinal  directions  of  the  last  edition  of  the  Pharmacopoeia 
for  preparing  fluid  extracts  require,  that,  unless  otherwise  ordered, 
the  powder  be  moistened  with  a  specified  quantity  of  menstruum 
and  properly  packed  in  a  suitable  percolator.  The  surface  of  the 
hquid  is  then  to  be  covered  with  a  disk  of  paper,  and  the  re- 
maining portion  of  the  sixteen  fluidounces  of  menstruum  is  to  be 
poured  upon  it.  "When  the  liquid  begins  to  drop  from  the  percola- 
tor, close  the  lower  orifice  with  a  cork,  and,  having  closely  covered 
the  percolator  to  prevent  evaporation,  set  it  aside  in  a  moderately 
warm  place  for  four  days.  The  cork  is  then  to  be  removed,  more 
menstruum  is  to  be  gradually  poured  on,  and  the  percolation  to  be 
continued  until  twenty-four  fluidounces  have  been  obtained.  Of 
these  the  first  fourteen  fluidounces  are  to  be  reseiwed,  and  the  re- 
mainder, having  been  carefully  evaporated  to  two  fluidounces,  is  to 
be  mixed  with  the  reserved  portion,  and  filtered  through  paper  if 
necessary. 

Syllabus  of  Officinal  Fluid  Extracts. 


1st  Group. — Concentrated  tinctures  with  diluted  alcohol. 


Officinal  name. 

Dose. 

Medical  propertiec. 

Extract,  cimifugte  fluid. 

XV  to  XX 

Tonic  nervous  sedative. 

"     valeriance  " 

Tr^  XXX 

Tonic  antispasmodic. 

"     veratriviridia  fluid. 

tr\^  V  to  X 

Arterial  sedative. 

"  lupulina 

rt\^  V  to  X 

Antaphrodisinc. 

"  cubebae 

tn^xx 

Diuretic  and  stimulant. 

"  mezerei 

TTL  ij  to  iv  and  for  cerate 

Alterative. 

"  sabiua 

External  u«e  in  cerate 

Stimulant. 

REMARKS  ON  GROUP  FIRST. 

The  several  articles  here  grouped  are  directed  to  be  exhausted 
with  stronger  alcohol  (.817  sp.  gr.),  their  peculiar  composition  be- 
ing such  that  a  menstruum  of  this  strength  most  completely  re- 
moves the  active  principles,  and  at  the  same  time,  the  excess  of 
menstruum  is  most  easily  removed  without  recourse  to  undue 
elevation  of  temperature;  it  will  be  noticed,  that  the  present  offi- 
cmal  directions  authorize  only  twenty-four  fluidounces  of  percolate 
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to  be  obtained,  and  the  first  fourteen  to  be  kept  as  a  reserve,  and 
not  exposed  to  either  heat  or  atmospheric  iuiiuence,  while  the  re- 
maing  ten  fluidouaces  are  to  be  carefully  evaporated  to  two  fluid- 
ounces,  which  when  added  to  the  reserved  tincture  yield  the  required 
quantity. 

EXTEACTA  FlUIDA. 
2d  Group. — Conceatrated  tinctures  with  alcohol. 


Offloinal  name. 


Extract,  buchu  fluidum 

"     serpentarisB  fluidum 

"      zingiberis  " 

"      ei'igirontig  canadensis  fluidum 

"      gelsemii  fluidum 


Doses  for 
adults. 


TT\^  V  to  X 
TTL  V  to  XX 
TT)^  V  to  X 
"1  ij  to  T 


Medical  properties. 


Diuretic  and  stimulant. 
Tonic,  stimulant. 

Aromatic,  stimulanti  and  carminative. 
Antihemorrhagic,  tonic,  audastring. 
Arterial  sedative. 


REMARKS  ON  GROUP  SECOND. 

These  extracts  are  directed  to  be  made  with  alcohol  (.835  sp.  gr.) 
and  are  to  be  Biade  in  accordance  with  the  general  directions  al- 
ready given,  there  being  no  exceptions  in  tliis  class;  the  volatile 
oil  and  resin  contained  in  each  drug  being  readily  removed  by  the 
menstruum  directed.  When  prescribed  in  mixtures  their  resinous 
character  must  be  remembered,  and  some  vehicle  selected,  which  will 
prevent  the  deposition  of  resin  and  separation  of  the  volatile  oil. 

EXTRACTA  TlUIDA,  U.  S.  f 
3d  Group. — Concentrated  tinctures  with  glycerin  and  diluted  alcohol. 


Officinal  name. 


Extract,  belladonnse  radio,  fluidum 

"  conii  fructua  " 

"  hyoscyami  " 

"  digitalis  " 

"  colchici  rad.  " 

"        "       semi.  " 

"  cinchoDiB  " 

"  cornus  floridse  " 

"  gentianoa  " 

"  chimapbilsB  " 

"  uva  ursi  " 

"  pareirse  brava  " 

"  geranii  " 

"  krameriije  " 

"  rubi  " 

"  ergotse  '' 

"  gossypii  " 

"  dulcamarse  " 

"  stillingijB  " 

"  matico  " 

"  glycyrrhizaj  rad.  " 

"  senegas  " 

"  taraxaci  " 

"  sarsaparilltB  " 
"           "        comp.  " 

"  columbfo  " 

"  hydrastis  " 

"  rhei  " 

"  scilloB  " 


Dose. 


ITLJ  to  'j  (1—2  min.) 
Tt\,  ij  to  iv 
tTL  V  to  XV 
"ij  to  ij 
in.  ij  to  vj 
Tt\,  ii  to  vj 

Tt\^  X  to  XXX 

ITL  X  to  XX 
■n\  X  to  XXX 
TTL  X  to  XX 
ri\^  XX  to  Ix 
iTL  X  to  XX 
n\,  X  to  XX 

TTL  V  to  XX 
11^  V  to  X 

ITL  ^'^  to  XXX 

V{  X  to  XX 

f.^j  to  f^ij 
ITL  XXX  to  fgj 
TTL  XX  to  XXX 

f^j  to  f§MS 

rtL  X  to  XX 
fSJ  to  fS'j 

l^ss  to  15'''' 
f^ss  to  fji 
(gss  to  fgj  . 
TIL  iij  to  V 
TtL  X  to  XX 
rTL  V  to  XX 


Medical  properties. 


Narcotic. 

"  alterative. 

"  laxative. 
Diuretic,  arterial,  sedative. 
Sedative  and  cathartic. 

i(       ((  It 

Tonic  and  antiperiodio. 


astringent,  diuretic. 
"  diuretic. 


Astringent. 


Parturient  and  emmenngogue. 
it  ti 

Feebly  narcot.  and  diaphoretic. 
Alterative. 
Stimulant,  aromatic. 
Demulcent. 

Expectorant  and  emetic. 
Diuretic,  tonic,  and  aperient. 
Alterative. 

Tonic. 

Cathartic  and  astringent. 
Emetic,  expect.,  and  diuretic. 


FORMULAS  FOU  FLUID  EXTRACTS. 
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REMARKS  ON  GROUP  THIRD. 

This  is  by  far  the  largest  class  of  fluid  extracts ;  from  being  second 
iu  number  iu  the  last  edition  of  this  work,  and  regarded  in  the 
light  of  concentrated  syrups,  it  has,  by  the  introduction  of  glycerin, 
been  changed  to  glycerinated  tinctures,  and  rendered  in  many  in- 
stances much  more  desirable,  both  in  a  pharmaceutic  and  thera- 
peutic point  of  view.  The  strength  of  cinchona  extract,  it  will  be 
observed,  has  now  been  made  troj- ounce  to  fluidounce.  The  propor- 
tion of  glycerin  to  the  pint  is  four  fluidounces,  excepting  in  the  case 
of  the  six  last  named  on  the  list,  in  two  of  which,  sarsaparilla  and 
sarsaparilla  compound,  half  a  pint  is  contained,  iu  the  other  four 
but  two  fluidounces  being  directed.  The  general  alcoholic  strength 
is  the  same,  except  in  a  few  instances,  which  will  be  noticed  in  the 
working  formulas  appended. 

EXTRACTA  I'lUIDA,  U.  S. 


Unclassified.    Principally  glycerinated  tinctures. 


Officinal  name. 

Dose. 

Medical  properties. 

Extract,  ipecacuanhic  fluidum 
"     pruni  virginianae  " 
"      sennsB  " 
"      spigelisB  " 
"          "     et  sennsB  " 

Tt^  ij  to  XX 
f:^ss  to  f  3j 
fgss  to  gj 

3'j  to  §S3 
f  5ij  to  f§S3 

Emetic,  expectorant. 

Tonic,  sedative,  expectorant. 

Cathartic. 

Anthelmintic. 

"           and' purgative. 

REMARKS  UPON  THE  UNCLASSIFED  FLUID  EXTRACTS. 

These  vary  in  the  quantities  of  glycerin  directed,  and  the  strengths 
of  the  alcohol  employed.  Thus,  iu  the  formulas  for  fluid  extracts  of 
ipecacuanha,  prunus  virginianus,  and  spigelia,  each  has  half  a  pint 
of  glycerin,  and  ipecacuanha  and  prunus  each  requires  stronger 
alcohol,  while  extracts  of  senna  and  spigelia  require  alcohol  .835. 

The  extract  of  ipecacuanha  made  by  this  process  has  been  found 
objectionably  thick,  and  for  this  reason  much  objected  to,  while 
fluid  extract  of  rhubarb  is  improved  when  compared  with  the  semi- 
fluid extract  of  older  editions  of  the  Pharmacopoeia. 

"Working  Formulas  for  Officinal  Fluid  Extracts. 

(Alphabetically  arranged.) 

Extracium  Belladonna  Radicis  Fluidum.    Fluid  Extract  of  Bella- 
donna Root. 

Take  of  Belladonna  root,  in  moderately  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  twelve  fluidounces  of  alcohol,  three  fluidounces  of  glycerin, 
and  one  fluidounce  of  water,  and,  having  moistened  the  belladonna 
root  with  four  fluidounces  of  the  mixture,  proceed  according  to  the 
general  formula  given  in  a  former  part  of  this  chapter.  Finish 
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the  percolation  with  dikitecl  alcohol,  and,  having  reserved  fourteen 
fluidounces,  add  one  fluidounce  of  glycerin  to^  tlie  remainder  of 
the  percolate  before  evaporation. 

Eztractum  Buchu  Fluidum,  U.  S.  P. 

Take  of  Bucliu,  in  moderately  fine  powder,  sixteen  troyounces. 
Alcohol,  a  sufficient  quantity. 

Moisten  the  buchu  with  six  fluidounces  of  alcohol,  and  proceed 
according  to  the  general  formula  given  for  fluid  extracts  in  a  former 
part  of  this  chapter. 

Eztractum  Cctliimbce  Fluidum^  U.  S.  P. 

Take  of  Columbo,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  fgij. 
Alcohol, 

"Water,  each,  a  sufficient  quantity. 

Mix  fourteen  fluidounces  of  alcohol  with  the  glj'^cerin,  and,  having 
moistened  the  powder  with  four  fluidounces  of  the  mixture,  proceed 
according  to  the  general  formula  for  fluid  extracts.  Finish  the 
percolation  with  a  menstruum  consisting  of  two  parts  of  alcohol 
and  one  part  of  water. 

Eztractum  ChimaphilcB  Fluidum.,  U.  S.  P. 

Take  of  Pipsissewa,  in  moderately  fine  powder,  sixteen  troyoimces. 
Glycerin,  four  fluidounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  half  a  -pint  of  alcohol,  three  fluidounces  of  glycerin,  and 
five  of  Avater,  and,  having  moistened  the  pipsissewa  with  half  a 
pint  of  the  mixture,  proceed  according  to  the  general  formula  for 
fluid  extracts.  Finish  the  percolation  with  diluted  alcohol,  and, 
having  reserved  fourteen  fluidounces,  add  one  fluidounce  of  glycerin 
to  the  remainder  of  the  percolate  before  evaporation. 

Eztractum  Cimicifugce  Fluidum,TJ.  S.  P. 

Take  of  Cimicifuga,  in  fine  powder,  sixteen  troyounces. 
Stronger  alcohol,  a  sufficient  quantity. 

Moisten  the  cimicifuga  with  four  fluidounces  of  the  stronger 
alcohol,  and  proceed  according  to  the  general  formula  for  fluid 
extracts. 

Eztractum  Cinchonce  Fluidum^  U.  S.  P. 

Take  of  Yellow  cinchona,  in  very  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 
Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  cinchona  with 
five  fluidounces  of  the  mixture,  proceed  according  to  the  general 
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formula  for  fluid  extracts.  Continue  the  percolation  with  diluted 
alcohol,  until  two  pints  of  percolate  have  heen  obtained,  and  having 
reserved  fourteen  fluidounces,  add  one  fluidounce  of  glycerin  to  the 
remainder  of  the  percolate  before  evaporation. 

Extractum  Colchiei  Badicis  Eliddum,  U.  S.  P. 

Take  of  Colchicum  root,  in  moderately  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fiuidounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  twelve  fluidounces  of  alcohol,  three  fluidounces  of  glycerin, 
and  one  fluidounce  of  water,  and,  having  moistened  the  colchicum 
root  with  five  fluidounces  of  the  mixture,  proceed  according  to  the 
general  formula  for  fluid  extracts.  Finish  the  percolation  with 
diluted  alcohol,  and  having  reserved  fourteen  fluidounces,  add 
one  fluidounce  of  glycerin  to  the  remainder  of  the  percolate  before 
evaporation. 

Extractum  Colchiei  Seminis  Eluidum,  U.  S.  P. 

Take  of  Colchicum  seed,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  fom*  fluidounces. 
Alcohol, 

Water,  each,  a  suSicient  quantity. 
Mix  twelve  fluidounces  of  alcohol,  three  fluidounces  of  glycerin, 
and  one  fluidounce  of  water,  and,  having  moistened  the  colchicum 
seed  with  four  fluidounces  of  the  mixture,  proceed  according  to  the 
general  formula  for  fluid  extracts.  Finish  the  percolation  with 
diluted  alcohol,  and  having  reserved  fourteen  fluidounces,  add 
one  fluidounce  of  glycerin  to  the  remainder  of  the  percolate  before 
evaporation. 

Extractum  Conii  Fruct'ds  Eluidum.  {Eluid  Extract  of  Conium  Seed.) 

U.  S.  P. 

Take  of  Conium  seed,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fiuidounces. 
Muriatic  acid,  one  hundred  and  eighty  grains. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  conium  seed  with 
four  fluidounces  of  the  mixture,  pi^oceed  according  to  the  general 
formula  for  fluid  extracts.  Finish  the  percolation  with  diluted 
alcohol,  and,  having  reserved  fourteen  fluidounces,  add  the  muriatic 
acid  and  one  fluidounce  of  glycerin  to  the  remainder  of  the  percolate 
before  evaporation. 

Extractum  Cornus  Eloridoi  Eluidum,  U.  S.  P. 

Take  of  Dogwood,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 
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Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidouiices  of  water,  and.  having  moistened  the  dogwood  with  five 
fluidounces  of  the  mixture,  proceed  according  to  the  general  formula 
for  fluid  extracts.  Finish  the  percolation  with  diluted  alcohol,  and, 
having  reserved  fourteen  fluidounces,  add  one  fluidounce  of  glycerin 
to  the  remainder  of  the  percolate  hefore  evaporation. 

Eztraetum  Cubebce  Fluidum,  U.  S.  P.  ^ 

Take  of  Cubeb,  in  moderately  fine  powder,  sixteen  troyounces. 
Stronger  alcohol,  a  sufficient  quantity. 

Moisten  the  cuheb  with  six  fluidounces  of  stronger  alcohol,  and 
proceed  according  to  the  general  formula  for  fluid  extracts. 

Extractum  Digitalis  Fluidum,  U.  S.  P. 

Take  of  Digitalis,  in  fine  powder,  sixteen  troyounces. 

Glycerin,  four  fluidounces.  * 
Alcohol,  * 
"Water,  each,  a  sufficient  quantity. 

Mix  twelve  fluidounces  of  alcohol,  three  fluidounces  of  glycerin, 
and  one  fluidounce  of  water,  and  having  moistened  the  digitalis 
with  half  a  pint  of  the  mixture,  proceed  according  to  the  general 
formula  for  fluid  extracts.  Finish  the  percolation  with  diluted 
alcohol,  and,  having  reserved  fourteen  fluidounces,  add  one  fluidounce 
of  glycerin  to  the  remainder  of  the  percolate  before  evaporation. 

Extractum  Dulcamarce  Fluidum,  TJ.  S.  P. 

Take  of  Bittersweet,  in  moderately  coarse  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 

Water,  each  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  bittersweet  with 
six  fluidounces  of  the  mixture,  proceed  according  to  the  general 
formula  for  fluid  extracts.  Finish  the  percolation  with  diluted 
alcohol,  and,  having  reserved  fourteen  fluidounces,  add  one  fluid- 
ounce  of  glycerin  to  the  remainder  of  the  percolate  before  eva- 
poration. 

Extractum  Ergotce  Fluidum,  U.  S.  P. 

Take  of  Ergot,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Acetic  acid,  half  a  fluidounce. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 
Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  ergot  with  four 
fluidounces  of  the  mixture,  proceed  according  to  the  general  formula 
for  fluid  extracts.  Finish  the  percolation  with  diluted  alcohol,  aud, 
having  reserved  fourteen  fluidounces,  add  the  acetic  acid  and  one 
fluidounce  of  glycerin  to  the  remainder  of  the  percolate  beiore 
evaporation. 
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Extractum  Erigerontis  Canadensis  Fluidum,  II.  S.  P. 

Take  of  Canada  erigeron,  in  moderately  coarse  powder,  sixteen  troyounces. 
Alcohol,  a  sufficient  quantity. 

Moisten  the  erigeron  with  half  a  pint  of  alcohol,  and  proceed 
according  to  the  general  formula  for  fluid  extracts. 

Extractum  Gelsemii  Eluidum,  U.  S.  P. 

Take  of  Yellow  jasmine,  in  very  fine  powder,  sixteen  troyounces. 
Alcohol,  a  sufficient  quantity. 

Moisten  the  yellow  jasmine  with  four  fluidounces  of  alcohol,  and 
proceed  according  to  the  general  formula  for  fluid  extracts. 

Extract  Gentiance  Eluidum,  U.S. P. 

Take  of  Gentian,  in  moderately  coarse  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  gentian  with  four 
fluidounces  of  the  mixture,  proceed  according  to  the  general  formula 
for  fluid  extracts.  Finish  the  percolation  with  diluted  alcohol,  and, 
having  reserved  fourteen  fluidounces,  add  one  fluidounceof  glycerin 
to  the  remainder  of  the  percolate  before  evaporation. 

Extractum  Geranii  Eluidum,  U.  S.  P. 

Take  of  Geranium,  in  moderately  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  geranium  with  four 
fluidounces  of  the  mixture,  proceed  according  to  the  general  formula 
for  fluid  extracts.  Finish  the  percolation  with  diluted  alcohol,  and, 
having  reserved  fourteen  fluidounces,  add  onefluidounce  of  glycerin 
to  the  remainder  of  the  percolate  before  evaporation. 

Extractum  Glycyrrhizce  Eluidum,  U.  S.  P. 

Take  of  Liquorice  root,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  liquorice  root  with 
four  fluidounces  of  the  mixture,  proceed  according  to  the  general 
formula  for  fluid  extracts.  Finish  the  percolation  with  diluted 
alcohol,  and,  having  reserved  fourteen  fluidounces,  add  one  fluid- 
ounce  of  glycerin  to  the  remainder  of  the  percolate  before  evapo- 
ration. 
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Extrachim  Gossipii  Radicis  Muiclum,  U.  S.  P. 

Take  of  Cotton  root,  in  very  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcoliol, 

Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and 
five  fluidounces  of  water,  and,  having  moistened  the  cotton  root 
with  four  fluidounces  of  the  mixture,  proceed  accoi-ding  to  the 
general  formula  for  fluid  extracts.  Finish  the  percolation  with 
diluted  alcohol,  and,  having  reserved  fourteen  fluidounces,  add  the 
fluidounce  of  glycerin  to  the  remainder  of  the  percolate  before 
evaporation. 

Extractum  Hydrastis  Fluidum,  U.  S.  P. 

Take  of  Hydrastis,  in  very  fine  powder,  sixteen  troyounces. 
Glycerin,  two  fluidovmces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  the  glycerin  with  fourteen  fluidounces  of  alcohol,  and,  having 
moistened  the  hydrastis  with  four  fluidounces  of  the  mixture,proceed 
according  to  the  general  formula  for  fluid  extracts.  Finish  the 
percolation  with  a  menstruum  consisting  of  two  parts  of  alcohol 
and  one  of  water. 

i 

Extractum  Hyoscyami  Fluidum^  U.  S.  P. 

Take  of  Hyoscyamus  leaves,  in  moderately  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  twelve  fluidounces  of  alcohol,  three  fluidounces  of  glycerin, 
and  one  fluidounce  of  water,  and,  having  moistened  the  hyoscj'amus 
with  half  a  pint  of  the  mixture,  proceed  according  to  the  general 
formula  for  fluid  extracts.  Finish  the  percolation  with  diluted 
alcohol,  and,  having  reserved  fourteen  fluidounces,  add  one  fluid- 
ounce  of  glycerin  to  the  remainder  of  the  percolate  before  evapo- 
ration. 

Extractum  Ipecacuanhce  Fluidum,  IT.  S.  P. 

Take  of  Ipecacuanha,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  half  a  pint. 
Stronger  alcohol,  a  pint  and  a  half. 
Water,  twelve  fluidounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Mix  the  stronger  alcohol  and  water,  and,  having  moistened  the 
ipecacuanha  with  six  fluidounces  of  the  mixture,  pack  it  firmly  in 
a  conical  percolator,  and  pour  upon  it  twelve  fluidounces  of  the 
mixture.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice  with  a  cork,  and,  having  closely  covered  the  per- 
colator, set  it  aside  for  four  days,  then  remove  the  cork,  and 
ally  pour  on  the  remainder  of  the  mixture,  and  finally  diluted 
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alcohol,  until  two  pints  of  tincture  have  slowly  passed.  Reserve 
the  first  six  ounces,  and  mix  the  remainder  of  the  tincture  with  the 
glycerin,  and  evaporate  at  a  temperature  not  exceeding  160°,  till 
it  shall  measure  ten  fluidounces.    Finally  mix  them. 

Extractum  Kramerioe  Fluidum^  XJ.  S.  P. 

Take  of  Rhatany,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcoliol, 

Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  rhatany  with  four 
fluidounces  of  the  mixture,  proceed  according  to  the  general  formula 
for  fluid  extracts.  Finish  the  percolation  with  diluted  alcohol, 
and,  having  reserved  fourteen  fluidounces,  add  one  fluidouuce  of 
glycerin  to  the  remainder  of  the  percolate  before  evaporation. 

Extractum  Lupulince  Fluidum. 

Take  of  Lupulin,  sixteen  troyounces. 

Stronger  alcoliol,  a  sufficient  quantity. 

Moisten  the  lupulin  with  six  fluidounces  of  stronger  alcohol,  and 
proceed  according  to  the  directions  given  in  the  general  formula 
for  fluid  extracts. 

Extractum  Matico  Fluidum^  U.  S.  P. 

Take  of  Matico,  in  moderately  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  twelve  fluidounces  of  alcohol,  three  fluidounces  of  glycerin, 
and  one  fluidounce  of  water,  and,  having  moistened  the  matico  with 
half  a  pint  of  the  mixture,  proceed  according  to  the  general  formula 
for  fluid  extracts.  Finish  the  percolation  with  diluted  alcohol, 
and,  having  reserved  fourteen  fluidounces,  add  one  fluidounce  to  the 
remainder  of  the  percolate  before  evaporation. 

Extractum  Mezerei  Fluidum^  U.  S.  P. 

Take  of  Mczereon,  in  moderately  coarse  powder,  sixteen  troyounces. 
Stronger  alcohol,  a  sufficient  quantity. 

Moisten  the  raezereon  with  six  fluidounces  of  stronger  alcohol, 
and  proceed  according  to  the  general  formula  for  fluid  extracts. 

Extractum  Pareircs  Fluidum,  U.  S.  P. 

Take  of  Pareira  brava,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  pareira  hravawitli 
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four  fluiclounces  of  the  mixture,  proceed  according  to  the  general 
formula  for  fluid  extracts.  Pinish  the  percolation  with  diluted 
alcohol,  and,  having  reserved  fourteen  fluidounces,  add  one  fluid- 
ounce  of  glycerin  to  the  remainder  of  the  percolate  before  evapora- 
tion. 

Extraetum  Pruni  Virginiance  Eluidum,  TJ.  S.  P. 

Take  of  AVild-cherry  bark,  in  fine  i^owder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
"Water,  half  a  pint. 

Stronger  alcohol,  a  sufficient  quantity. 

Mix  the  glycei'in  and  water,  and,  having  moistened  the  wild 
cherry  with  half  a  pint  of  the  mixture,  allow  it  to  macerate  in  a 
covered  vessel  for  four  days ;  then  pack  it  in  a  conical  glass  per- 
colator, and  pour  on  the  remainder  of  the  mixture.  When  this 
has  disappeared  from  the  surface,  gradually  pour  on  stronger  alcohol 
until  twelve  fluidounces  have  been  obtained,  and  set  this  portion 
aside.  Continue  the  percolation  with  stronger  alcohol  until  twenty 
fluidounces  more  have  been  obtained ;  evaporate  to  four  fluidounces 
and  filter  through  paper,  rinsing  tbe  filter  with  a  small  portion 
of  stronger  alcohol,  so  as  to  preserve  the  measure  of  four  fluidounces. 
Lastly  mix  this  with  the  reserved  portion  and  keep  in  a  well- 
stopped  bottle. 

Extraetum  Hhei  Eluidum,  TJ.  S.  P. 

Take  of  Rhubarb,  in  moderately  fine  powder,  sixteen  troyounces. 
Glycerin,  two  fluidounces. 
Alcohol, 

Water,  each,  a  sufiicient  quantity. 

Mix  the  glycerin  with  fourteen  fluidounces  of  alcohol,  and,  having 
moistened  the  rhubarb  with  four  fluidounces  of  the  mixture,  pro- 
ceed according  to  the  general  formula  for  fluid  extracts.  Finish 
the  percolation  with  a  mixture  of  two  parts  of  alcohol  and  one  of 
water. 

Extraetum  Ruhi  Eluidum,  U.  S.  P. 

Take  of  Blackberry,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 

"Water,  each,  a  sufficient  quantity. 
Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  powdered  bark 
with  four  fluidounces  of  the  mixture,  proceed  according  to  the 
general  formula  for  fluid  extracts.  Finish  the  percolation  with  di- 
luted alcohol,  and,  having  reserved  fourteen  fluidounces,  add  one 
fluidounce  of  glycerin  to  the  remainder  of  the  percolate  before 
evaporation. 

Extraetum  Sabince  Eluidum,  U.  S.  P. 

Take  of  Savine,  in  moderately  fine  powder,  sixteen  troyounces. 
Stronger  alcohol,  a  siifficient  quantity. 
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Moisten  the  savine  with  half  a  pint  of  stronger  alcohol,  and  pro- 
ceed according  to  the  general  formula  for  fluid  extracts. 

Eztractiim  Sarsaparilla  Fhddum,  U.  S.  P. 

Take  of  Sarsaparilla,  in  moderately  fine  powder,  sixteen  troyounees. 
Glycerin,  half  a  pint. 
"Water, 

Alcohol,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol  with  four  fluidounces  each  of  glycerin 
and  water,  and,  having  moistened  the  sarsaparilla  with  four  fluid- 
ounces  of  the  mixture,  proceed  according  to  the  genei'al  formula 
for  fluid  extracts.  Continue  the  percolation  with  diluted  alcohol 
until  twenty-six  fluidounces  have  been  obtained.  Reserve  the  first 
ten  fluidounces,  and,  having  added  four  fluidounces  of  glycerin  to 
the  remainder  of  the  percolate,  carefully  evaporate  to  six  fluid- 
ounces,  and  mix  with  the  reserved  portion. 

Extractum  Sarsaparillce  Fluidum  Compositum,  U.  S.  P. 

Extractum  Sarsaparillae  Fluidum,  Pharm.  1850. 
Take  of  Sarsaparilla,  in  moderately  fine  powder,  sixteen  troyounees. 
Liquorice  root,  in  moderately  fine  powder. 
Sassafras,  in  moderately  fine  powder,  each,  two  troyounees. 
Mezereon,  in  moderately  fine  powder,  three  hundred  and  sixty 

grains. 
Glycerin,  half  a  pint. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol  with  four  fluidounces  each  of  glycerin 
and  water,  and,  having  moistened  with  six  fluidounces  of  the 
mixture  the  powders  previously  well  mixed,  proceed  according  to 
the  general  formula  for  fluid  extracts.  Continue  the  percolation 
with  diluted  alcohol  until  two  pints  have  been  obtained.  Reserve 
the  first  twelve  fluidounces,  and,  having  added  four  fluidounces  to 
the  remainder  of  the  percolate,  carefully  evaporate  to  six  fluid- 
ounces  and  mix  with  the  reserved  portion. 

Extractum  Scilloe  Eluidum,  U.  S.  P. 

Take  of  Squill,  in  moderately  coarse  powder,  sixteen  troyounees.  , 
Glycerin,  two  fluidounces. 
,  Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  the  glycerin  with  fourteen  fluidounces  of  alcohol,  and,  having 
moistened  the  squill  with  four  fluidounces  of  the  mixture,  proceed 
according  to  the  general  formula  for  fluid  extracts.  Finish  the 
percolation  with  a  menstruum  consisting  of  two  parts  of  alcohol 
and  one  part  of  water. 

Extractum  Scnegce.  Fluidum^  U.  S.  P. 

Take  of  Seneka,  in  fine  powder,  sixteen  troyounees. 
Glycerin,  four  fluidounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 
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Mix  half  a  pint  of  alcohol,  three  flnidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  seneka  with  four 
fluidounces  of  the  mixture,  proceed  according  to  the  general  formula 
for  fluid  extracts.  Finish  the  percolation  with  diluted  alcohol,  and, 
having  reserved  fourteen  fluidounces,  add  one  fluidounce  of  glycerin 
to  the  remainder  of  the  percolate  before  evaporation. 

Extractum  Sennoe.  Fluidum,  U.  S.  P. 

Take  of  Senna,  in  fine  powder,  sixteen  troyounces. 

Glj'cerin,  half  a  pint.  ♦ 

Alcohol,  I 

Water,  each,  a  sufficient  quantity.  • 

Mix  half  a  pint  of  alcohol  with  four  fluidounces  each  of  glycerin 
and  water,  and,  having  moistened  the  senna  with  half  a  pint  of  the 
mixture,  proceed  according  to  the  general  formula  for  fluid  extracts. 
Continue  the  percolation  with  diluted  alcohol  until  twenty-six 
fluidounces  have  been  obtained.  Reserve  the  first  ten  fluidounces, 
and,  having  added  four  fluidounces  of  glycerin  to  the  remainder  of 
the  percolate,  carefully  evaporate  to  six  fluidounces  and  mix  with 
the  reserved  portion. 

Extradum  Serpentarice  JFluidum,  U.  S.  P. 

Take  of  Serpentaria,  in  fine  powder,  sixteen  troyounces. 
Alcohol,  a  sufficient  quantity. 

Moisten  the  serpentaria  with  four  fluidounces  of  alcohol,  and  pro- 
ceed according  to  the  general  formula  for  fluid  extracts. 

Extractum  Spigelioe  Fluidum,  U.  S.  P.  ^ 

Take  of  Spigelia,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  half  a  pint. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 
Mix  half  a  pint  of  alcohol  with  four  fluidounces  each  of  glycerin 
and  water,  and,  having  moistened  the  spigelia  with  four  fluidounces 
of  the  mixture,  proceed  according  to  the  general  formula  for  fluid 
extracts.  Continue  the  percolation  with  diluted  alcohol  until 
twenty-six  fluidounces,  have  been  obtained.  Reserve  the  first  ten 
fluidounces  and,  having  added  four  fluidounces  of  glycerin  to  the 
remainder  of  the  percolate,  carefully  evaporate  to  six  fluidounces, 
and  mix  with  the  reserved  portion. 

Extractum  Spigelice  et  Sennce  Fluidum.    {Fluid  Extract  of  Spigelia 

and  Senna.)   U.  S.  P. 

Take  of  Fluid  extract  of  spigelia,  ten  fluidounces. 
Fluid  extract  of  senna,  six  fluidounces. 
Oil  of  anise. 

Oil  of  caraway,  each,  twenty  minims. 
Mix  the  fluid  extracts,  and  dissolve  the  oils  in  the  mixture. 
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Extractum  Slillingice  Muidum,  U.  S.  P. 


Take  of  Stilliugia,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  four  lluidounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  twelve  fluidounces  of  alcohol,  three  fluidoiinces  of  glycerin, 
find  one  liuidounce  of  water,  and,  having  moistened  the  stillingia 
with  four  fluidounces  of  the  mixture,  proceed  according  to  the 
general  formula  for  fluid  extracts.  Finish  the  percolation  with 
diluted  alcohol,  and,  having  reserved  fourteen  fluidounces,  add  one 
fluidounce  of  glycerin  to  the  remainder  of  the  percolate  before 
evaporation. 


Take  of  Dandelion,  in  moderately  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  dandelion  with 
four  fluidounces  of  the  mixture,  j)roceed  according  to  the  general 
formula  for  fluid  extracts.  Finish  the  percolation  with  diluted 
alcohol,  and,  having  reserved  fourteen  fluidounces,  add  one  fluid- 
ounce  of  glycerin  to  the  remainder  of  the  percolate  before  evapora- 
tion. 

Extemporaneous  Process  f 07-  the  above.  (Unofficiual.) 
Take  of  Extract  of  dandelion  Four  troyounces. 


Triturate  the  extract  with  the  water  and  the  alcohol,  and  apply 
a  gentle  heat  till  it  is  dissolved,  taking  care  that  the  product  mea- 
sures just  half  a  pint. 

This  process  yields  a  liquid  which  is  substantially  the  same  in 
physical  and  medical  properties  with  the  ofiiciual.  The  usual  dose 
13  a  teaspoonful.* 


Take  of  Uva  ursi,  in  moderately  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 

Water,  cacd,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
flui  dounces  of  water,  and,  having  moistened  the  uva  ursi  with  half 
a  pint  of  the  mixture,  proceed  according  to  the  general  formula  for 
fluid  extracts.  Finish  the  percolation  with  diluted  alcohol,  and, 
having  reserved  fourteen  fluidounces,  add  one  fluidounce  of  glycerin 
to  the  remainder  of  the  percolate  before  evaporation. 


Extractum  Taraxaci  Fluidum^  U.  S.  P. 


Alcohol 
Water 


One  fluidounce. 
A  sufficient  quantity. 


Extractum  Uvcb  Ursi  Eluidum,  U.  S.  P. 


*  See  Succus.  Taraxaci  Paratus. 


684 


FLUID  EXTRACTS. 


Extractum  Valeriance  Fluidum,  U.  S.  P. 

Take  of  Valerian,  in  fine  powder,  sixteen  troyounces. 
Stronger  alcohol,  a  sufficient  quantity. 

Moisten  the  valerian  with  five  fluiclounces  of  sti-onger  alcohol, 
and  proceed  according  to  the  general  formula  for  fluid  extracts. 

Eztractum  Veratri  Viridis  Fluidum,  U.  S.  P. 

Take  of  American  hellebore,  in  fine  powder,  sixteen  troyounces. 
Stronger  alcohol,  a  sufficient  quantity. 

Moisten  the  hellebore  with  five  fluidounces  of  stronger  alcohol, 
and  proceed  according  to  the  general  formula  for  fluid  extracts. 

Extractum  Zingiberis  Fluidum,  U.  S.  P. 

Take  of  Ginger,  in  fine  powder,  sixteen  troyounces. 
Alcohol,  a  sufficient  quantity. 

Moisten  the  ginger  with  four  fluidounces  of  alcohol,  and  proceed 
according  to  the  general  formula  for  fluid  extracts. 

Unofpicinal  Fluid  Extracts. 
Parrish's  Compound  Fluid  Extract  of  Buchu. 

Take  of  Buchu,  in  coarse  powder    ....    Twelve  troyounces. 

Alcohol     .        .   Three  pints. 

Water  .    .   Six  pints,  or  sufficient. 

Treat  the  leaves  by  maceration  and  displacement,  first  with  a 
portion  of  the  alcohol,  and  then  with  the  remainder  mixed  with 
the  water ;  evaporate  the  resulting  liquid  by  a  gentle  heat  to  three 
pints,  and  to  this  add — 

Sugar   ...    Two  and  a-half  pounds. 

Continue  the  heat  till  it  is  dissolved,  and,  after  removing  from 
the  fire,  add — 

Oil  of  cubebs,* 

Oil  of  juniper,  of  each  One  fluidrachm. 

Spirit  of  nitric  ether  Twelve  fluidounces. 

previously  mixed  ;  stir  the  whole  together. 

It  will  be  perceived  that  this  preparation  difiersfrom  the  officinal 
fluid  extract,  in  containing  sugar  sufficient  to  impart  sweetness  to 
the  taste,  and  the  oils  of  cubebs  and  juniper  and  the  spirit  of  nitric 
ether,  which  are  not  only  useful  as  therapeutic  agents  in  the  ma- 
jority of  cases  in  which  cubebs  would  be  used,  but  act  as  antisep- 
tics, and  would  render  the  preparation  permanent  without  the 
presence  of  alcohol  or  sugar. 

It  has  been  found  useful,  being  well  adapted,  by  its  composition, 
to  chronic  maladies  of  the  urino-genital  organs,  appearing  to  act 
topically  in  its  passage  through  them.  The  dose  is  a  fluidrachm 
three  or  four  times  daily. 

*  Oleoresin  of  cubebs  is  much  more  efilcient,  and  would  much  improve  the  remedy, 
if  substituted  for  it. 


FORMULAS  FOR  FLUID  EXTRACTS. 
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Fluid  Extract  of  Hijdrangea.    (Dr.  S.  W.  Butler.) 

Take  of  Root  of  hydrangea  arboresceus  .    .    Sixteen  troyounces. 

AVater  Six  pints,  or  sufficient. 

Boil  the  root  in  successive  portions  of  water,  mix  them,  and 
evaporate  to  half  a  pint ;  mix  this  with — 

Honey  Two  pints. 

Evaporate  to  two  pints.  In  the  summer  season  push  the  evapo- 
ration somewhat  farther,  and  add  brandy,  half  a  pint. 

The  dose  is  a  teaspoonful  twice  or  tliree  times  a  day. 

I  have  prepared  fluid  extract  of  hydrangea  for  some  years,  during 
which  time  I  have  dispensed  it,  under  the  direction  of  several  prac- 
titioners, to  numerous  patients  (in  irritable  conditions  of  the  ure- 
thra) with  satisfactory  results;  its  value  as  a  remedy  in  gravel  and 
stone  is  well  established. 

The  plant  is  abundant  in  many  localities  ;  I  have  gathei-ed  it  on 
the  west  banks  of  the  Schuylkill,  six  to  eight  miles  above  Phila- 
delphia. 

Fluid  Extract  of  Bhubarb  and  Senna.    (Prof.  Procter.) 

Take  of  Senna,  in  coarse  powder     ....  Twelve  troyounces. 

Rhubarb     do.       do   Four  troyounces. 

Bicarbonate  of  potassium    ....  Half  a  troyounce. 

Sugar   Eight  troyounces. 

Tincture  of  ginger   A  fluidounce. 

Oil  of  cloves   Eight  minims. 

"    aniseed   Sixteen  minims. 

"Water  and  alcohol,  of  each  ....  A  sufficient  quantity. 

Mix  the  senna  and  rhubarb  by  grinding  them  together,  pour 
upon  them  two  pints  of  diluted  alcohol,  macerate  twenty-four 
hours,  and  introduce  the  mixture  into  a  percolator,  furnished  below 
with  a  stopcock  or  cork,  to  regulate  the  flow.  A  mixture  of  one 
part  of  alcohol  and  three  of  water  should  now  be  poured  on  above, 
80  as  to  keep  up  a  constant,  but  slow  displacement  of  the  absorbed 
menstruum,  until  one  gallon  of  tincture  has  passed.  Evaporate 
this  in  a  water-bath  to  eleven  fluidounces ;  dissolve  in  it  the  sugar 
and  bicarbonate  of  potassium,  and  after  straining,  add  the  tincture 
of  ginger,  holding  the  oils  in  solution,  and  mix ;  when  done,  the 
whole  should  measure  a  pint.  The  object  in  adding  the  alkaline 
carbonate  in  this  fluid  extract  is  to  prevent  the  griping  which  is 
apt  to  result  from  the  use  of  the  senna.  The  aromatics  contribute 
to  the  same  end.    Dose,  f5i  to  fgss. 

Extractum  JalapcB  Fluidum.  (Prof.  Procter.) 

Take  of  .Talap  of  good  quality   Sixteen  troyounces. 

Sugar   Eight  troyounces. 

Carbonate  of  potassium   Half  a  troyounce. 

Alcohol, 

"Water,  of  each   A  sufficient  quantity. 

Reduce  the  jalap  to  coarse  powder,  pour  on  it  one  pint  of  a  mix- 
ture of  two  parts  alcohol  and  one  water,  and  allow  it  to  stand 
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twenty-four  hours.  Then  introduce  it  into  a  percolator,  and  pour 
ordinary  diluted  alcohol  slowly  on  until  half  a  gallon  of  liquid  has 
passed.  Evaporate  this  iu  a  water-hath,  or  still,  till  reduced  to 
oue-half,  then  add  the  sugar  and  carhonate  of  potassium,  and  evapo- 
rate till  reduced  to  twelve  fluidounces.  Put  the  liquid  thus  oI> 
tained,  while  yet  warm,  in  a  pint  bottle,  and  add  four  fluidounces 
of  alcohol,  and  mix  by  agitation. 

The  alkali  forms  a  i-esinous  soap  with  the  jalap  resin,  greatly 
increasing  its  solubility  in  water,  and  at  the  same  time  renders  the 
preparation  less  griping. 

The  object  of  the  sugar  is  also  to  aid  in  the  retention  of  the  resi- 
nous matter  in  a  fluid  condition,  as  well  as  to  mask  the  taste  of  the 
jalap.  The  dose  will  vary  from  fifteen  minims  to  a  fluidrachm,  ac- 
cording to  the  eflfect  desired.  By  means  of  this  preparation,  the 
physician  may  prescribe  jalap  in  mixtures  with  great  facility,  and 
avoid  the  large  proportion  of  alcohol  unavoidable  when  he  resorts 
to  the  officinal  tincture. 

Succus  Tarazaci  Paratus.    (Preserved  Taraxacum  Juice.)  (Prof. 

Procter.) 

Take  of  Fresh  dandelion  root    .    .    .    Twenty  pounds  (avoirdupois). 
Alcohol  (.835°)  Four  pints. 

Slice  the  roots  transversely  in  short  sections,  and,  by  means  of  a 
mill  or  mortar  and  pestle,  reduce  them  to  a  pulpy  mass  ;  then  add 
the  alcohol,  and  mix  them  thoroughly.  The  mixture,  thus  far  pre- 
pared at  the  season  when  the  root  is  proper  for  collection,  may  be 
set  aside  in  suitable  vessels  (stoneware  jars  are  appropriate),  and 
extracted  as  the  preparation  is  needed  through  the  other  seasons. 
After  having  stood  a  week,  or  until  a  convenient  time,  the  pulpy 
mass  is  subjected  to  powerful  pressure,  until  as  much  as  possible  of 
the  fluid  is  removed.  This  is  then  filtered  and  bottled  for  use.  It 
is  necessary  that  sufficient  time  should  elapse  after  the  pulp  is  set 
aside  for  the  alcohol  to  penetrate  the  fibrous  particles  and  com- 
mingle with  the  natural  juices,  as  well  as  for  the  woody  structure 
of  the  root  to  lose  its  elasticity,  that  it  may  yield  the  juice  more 
completely  on  pressure.  "When  the  pulp  has  stood  six  months  iu 
this,  it  yields  the  juice  with  great  readiness,  and  is  possessed  of  the 
sensible  properties  of  the  dandelion  iu  a  marked  degree.  Wheu 
twenty  pounds  (avoirdupois)  of  the  root  are  thus  treated  after 
standing  several  months,  the  practical  result  is  about  six  pints 
of  fluid  with  an  ordinary  screw  press.  This  yield  will  vary  in 
amount  with  the  condition  of  the  root  when  collected,  and  the 
length  of  time  it  is  exposed  afterwards,  as  well  as  the  power  of  the 
press  used.  Should  the  alcohol  in  this  preparation  be  contraindi- 
cated,  it  might  be  partially  removed  by  exposure  in  a  water-bath 
until  the  juice  is  reduced  to  five-sixths  of  its  bulk;  then  for  everv 
pint  of  the  residue,  eight  officinal  ounces  of  sugar  may  be  dissolved 
in  it. 
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Fluid  Extract  of  Galls. 

Take  of  Galls,  in  coarse  powder  Sviij. 

Alcohol  Sufficient. 

Exhaust  by  percolation,  and  evaporate  to  a  pint. 
This  preparation  is  used  by  dentists  in  Philadelphia  as  a  powerful 
astringent  application. 

Fluid  Extract  of  Lobelia.    (Prof.  Procter.) 

Take  of  Lobelia  (the  plant),  finely  bruised    .    .    .  Eight  troyounces. 

Acetic  acid   One  liuidounce. 

Diluted  alcohol   ....  Three  pints. 

Alcohol   Six  fluidounces. 

Macerate  the  lobelia  in  a  pint  and  a  half  of  the  diluted  alcohol, 
previously  mixed  with  the  acetic  acid,  for  twenty-four  hours ;  in- 
troduce the  mixture  into  an  earthen  displacer  ;  pour  on  slowly  the 
remainder  of  the  diluted  alcohol,  and  afterwards  water,  until  three 
pints  of  tincture  are  obtained ;  evaporate  this  in  a  water-bath  to  ten 
fluidounces  ;  strain;  add  the  alcohol,  and  when  mixed,  filter  through 
paper.  Eacla  teaspoonful  of  this  preparation  is  equal  to  half  a  fluid- 
ounce  of  the  tincture.  The  dose  would  vary  from  five  drops,  as  a 
narcotic  and  expectorant,  to  twenty  or  thirty  as  an  emetic. 


Ferrated  Fluid  Extract  of  Wild  Cherry  Bark.    (W.  E.  Warner.) 

Take  of  Pruni  Virginianse  contus   S^U- 

Amygdala3  dulc   5ij. 

Ferri  oxyd.  hydrat   Sss. 

Sacchari  albi   o^ij- 

Ferri  citratis   § j  +  gr.  xcvi. 

Alcoholis, 

Aquse,  aa   .    .  q.  s. 

First  exhaust  the  bark  of  its  tonic  principles  with  the  alcoholic 
menstruum,  and  evaporate  the  resulting  alcoholic  tincture  carefully 
to  expel  the  alcohol;  then  mix  the  residue  with  six  ounces  of  water, 
and  add  the  hydrated  sesquioxide  of  iron  ;  allow  it  to  macerate  for 
six  hours,  occasionally  agitating,  and  filter  into  a  bottle  containing 
an  emulsion,  composed  of  the  two  ounces  of  sweet  almonds  in  six 
ounces  of  water.  When  the  reaction  has  ceased  between  the 
emulsin  and  the  amygdalin,  again  filter  and  add  the  sugar,  and 
finally  add  576  grains  of  citrate  of  iron,  previously  dissolved  in 
water;  then  dilute  to  make  the  whole  fluid  extract  measure  twenty- 
four  fluidounces. 

In  this  formula  hj-drated  oxide  of  iron  is  directed  to  be  added  to 
the  extract  for  the  purpose  of  removing  the  tannin,  which  would 
blacken  on  the  addition  of  the  iron  salt.  When  effectual  in  ac- 
complishing the  object,  it  proves  a  useful  modification  of  this 
remedy,  the  astringenc}'  of  which  is  sometimes  an  objection  to  its 
use.  Iron  salt  is  often  indicated  when  wild  cherrj^  would  be 
desirable,  and  the  selection  in  this  formula  would  seem  to  be  a 
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good  one,  though  the  quantity,  three  grains  to  the  ounce,  would 
seem  unnecessarily  large.  The  dose  would  be  a  fluidrachm  three 
times  a  day. 

Fluid  Extract  of  Sanguinaria.    (Samuel  Campbell.) 

Take  of  Sanguinaria  canadensis  .....  Eiglit  troyounces. 

Acetic  acid,  No.  8   Two  troyounces. 

Water   Ten  troyounces. 

Sugar   Eiglit  troyounces. 

Diluted  alcohol,  of  each   A  sufficient  quantity. 

Reduce  the  root  to  a  coarse  powder,  then  incorporate  it  with  the 
acetic  acid, 'previously  mixed  with  the  water.  After  allowing  it  to 
macerate  for  forty-eight  hours,  transfer  to  a  glass  percolator,  and 
exhaust  by  means  of  diluted  alcohol.  By  means  of  a  water-bath 
evaporate  the  tincture  to  twelve  fluidounces,  then  add  the  sugar, 
and,  when  dissolved,  strain. 

The  preparation  is  of  a  deep  red  color,  with  an  intensely  acrid 
taste.    Each  fluidrachm  represents  thirty  grains  of  the  root. 

Extractum  Anthemidis  Fluidum.  (Prof.  Procter.) 

Take  of  Chamomile  flowers   Eight  troyounces. 

Sugar   Eight  troyounces. 

Alcohol, 

Diluted  alcohol,  of  each   A  sufficient  quantity. 

Bruise  the  chamomile  thoroughly,  pour  on  it  a  pint  of  alcohol, 
and  macerate  for  twenty-four  hours,  pack  it  moderately  tight  in  a 
percolator,  and  pour  on  slowly  diluted  alcohol,  until  a  pint  of  liquid 
has  passed ;  then  change  the  recipient,  and  continue  the  process 
until  two  pints  more  of  tincture  are  obtained.  Evaporate  the  first 
tincture  by  a  gentle  heat,  or  spontaneously,  to  six  fluidounces,  and 
the  other  in  a  water-bath  to  four  fluidounces,  mix  the  liquids,  add 
the  sugar  to  them,  dissolve  by  a  gentle  heat,  and  finally  add  alcohol 
until  the  whole  measures  a  pint. 

The  dose  of  this  preparation  is  from  one  to  two  teaspoonfuls  as 
an  anti-periodic,  or  half  a  teaspoonful  as  a  tonic;  a  fluidrachm  re- 
presents thirty  grains  of  chamomile  flowers. 

Fluid  Extract  of  Sumbul.    {Musk  Root.)    (Prof.  Procter.) 

Take  of  Musk-root   Eour  troyounces. 

Ether   Eour  fluidounces. 

Alcohol, 

Water,  each   Sufficient. 

Bruise  the  root,  moistened  with  a  little  alcohol,  until  reduced  to 
a  coarse  powder.  Mix  the  ether  with  twice  its  volume  of  alcohol, 
pour  it  on  the  musk-root,  macerate  in  a  covered  vessel  for  24  houi-s, 
and  introduce  into  a  suitable  percolator;  displace  the  absorbed  tinc- 
ture slowly  by  alcohol  until  twelve  fluidounces  are  obtained,  when 
the  process  is  to  be  continued  with  a  mixture  of  equal  parts  of  al- 
cohol and  water,  until  a  pint  has  passed.  Water  is  then  to  be 
poured  on  the  residue  until  a  pint  of  liquid  has  filtered,  ine 
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etherco-alcoholic  tincture  is  suffered  to  evaporate  in  a  warm  place, 
until  reduced  to  two  tluidounces;  the  hydro-alcoholic  tincture  is 
concentrated  on  a  water-hath  to  the  same  hulk;  and  the  watery  in- 
fusion evaporated  to  one  fluidounce.  The  last  two  liquids  are  now 
to  be  mixed,  three  fluidounces  of  alcohol  added  to  the  tirst  (ethereal) 
liquid,  to  dissolve  the  oleoresin,  and  the  other  mixture  added  gra- 
dually with  agitation,  so  that  the  whole  will  measure  eight  flnid- 
ounces;  the  mixture  is  to  be  afterwards  shaken  occasionally  for  24 
hours.  A  portion  of  oleoresin  and  some  gummy  extractive  remain 
undissolved,  and  must  either  he  removed  by  liltratiou  or  left  as  a 
sediment. 

When  the  ethereo-alcoholic  tincture  is  evaporated  to  one-sixth, 
nearly  all  the  oleoresin  separates,  and  hence  the  necessity  of  redis- 
aolving  this  by  alcohol  before  adding  the  other  liquids. 

The  dose  of  this  is  fifteen  minims  to  f5j.  It  has  the  odor  of 
musk  and  the  antispasmodic  effects  of  valerian.  The  root  is  used 
in  Russia  in  delirium  tremens,  and  has  been  somewhat  prescribed 
in  Philadelphia  and  elsewhere  in  a  variety  of  nervous  affections. 

Fluid  Extract  of  Lactucarium.    (I.  H.  Rowley.) 

Take  of  Lactucarium  (English)   Four  troy  ounces. 

Glycerin   Two  fluidounces. 

Alcohol, 

Water,  each   A  sufficient  quantity. 

Macerate  the  lactucarium,  previously  comminuted,  in  a  mixture 
of  f^j  of  glycerin,  fgiiiss  of  alcohol,  f  giiiss  of  water,  for  four  days, 
then  put  into  a  percolator,  and  pour  on  diluted  alcohol  until  six 
fluidounces  have  passed,  set  this  aside,  and  continue  the  percola- 
tion until  nine  fluidounces  more  of  percolate  have  been  obtained, 
to  this  add  the  remaining  fluidounce  of  glycerin,  and  evaporate 
gently  to  f.^ss,  then  add  flss  of  alcohol  and  mix  with  the  tincture 
reserved,  allow  it  to  stand  twenty -four  hours,  and  filter. 

Fluid  Extract  of  Scutellaria  Laterifolia. 

Skullcap,  though  not  much  prescribed  by  regular  physicians,  is 
greatly  esteemed  by  the  eclectic  practitioners,  who  employ  it  in 
several  different  preparations  in  the  treatment  of  nervous  irritation. 
The  mode  of  preparation  indicated  by  Prof.  Maisch  is  to  exhaust 
sixteen  ounces  of  the  powdered  herb  by  the  use  successively  of  di- 
luted alcohol,  and  a  mixture  of  four  parts  of  water  and  one  of  alco- 
hol, then  to  evaporate  the  mixed  liquids  to  about  a  pint,  add  one 
pound  (oflicinal)  of  sugar,  and  further  evaporate  to  one  pint. 

Fluid  Extract  of  Marruhium  Vulgare. 

Horehound  ranks  as  a  tonic,  and  is  much  used  in  the  form  of 
syrup,  candy,  and  hot  infusion  as  a  domestic  remedy  for  colds^  inci- 
dent  to  our  changeable  climate. 

The  fluid  extract  may  be  made  exactly  as  the  foregoing,  substi- 
tuting horehound  for  the  skullcap. — Proceedings  Am.  Pharm.  Assoe.^ 
1857. 
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Oleoresinje,  TJ.  8.  P. 
The  Oleoresins. 

The  officinal  preparations  of  this  class  were,  in  the  Pharmaco- 
poeia of  1850,  denominated  fluid  extracts,  and  classified  under  that 
head;  they  have  been,  in  the  more  recent  revision,  made  a  separate 
class,  and  are  shown  in  the  following  syllabus: — 


Officinal  Oleoresins. 


Officinal  name. 

Medical  properties,  etc. 

Yield. 

Dose. 

Oleoresina  capsici 
"  cubebee 
"  filicis 
"  lupulinse 
"  piperis 
"  Ziingiberis 

Arterial  stimulant 

Stimulant,  diuretic 

Anthelmintic 

Tonic,  narcotic,  etc. 

Stimulant 

Stim.,  carminative 

18  per  cent. 
12  to  25  p.  ct. 

6  per  cent. 
9  per  cent. 

? 

5  to  30  drops. 
TTL  V  to  XV 
5  to  10  drops. 
1  to  5  drops, 
do. 

REMARKS.  1 

These  preparations  are  made  by  passing  ether  through  the  pow- 
dered drug  in  a  covered  displacement  apparatus,  recovering  the 
ether  or  allowing  it  to  evaporate  spontaneously.  The  resulting 
liquid  is  of  a  more  or  less  oily  consistence ;  usually  of  a  dark  color 
— brown,  or  with  a  tinge  of  green  (red  in  capsicum) ;  extremely 
pungent,  and  reminding  one  of  the  drug.  It  consists  of  the  essen- 
tial oil  holding  in  solution  a  portion  of  the  waxy  and  resinoid  prin- 
ciples associated  with  it  in  the  drug.  These  are  apt  to  be  deposited 
in  part,  a  circumstance  which  modifies  somewhat  the  properties  of 
different  specimens  of  the  same  preparation.  In  the  instance  of 
fluid  extract  of  pepper,  the  piperin  is  directed  to  be  separated,  and 
the  oil  of  black  pepper  of  commerce,  which  is  similar  to  the  fluid 
extract,  is  a  residuary  product  of  the  manufacture  of  piperin.  Cu- 
bebs  yield  from  12  to  28  per  cent,  of  oleoresin  ;  black  pepper  about 
one-sixteenth  of  its  weight ;  ginger  from  6  to  9  per  cent. 

Owing  to  the  solubility  of'  fixed  oils  and  fatty  matters  in  ether, 
these,  if  present  in  the  drug,  are  extracted,  and  are  associated  with 
the  oleoresinous  preparation  left  after  the  evaporation.  In  the  oleo- 
resins of  cardamom  and  ei'got  the  fixed  oils  are  conspicuous  though 
inert  ingredients ;  from  capsicum  the  fatty  matter  is  obtained  in  a 
solid  form,  and  is  readily  separated. 

The  uses  of  the  oleoresins  are  limited  to  those  preparations  in 
which  they  can  be  suspended  by  viscid  ingredients,  or  embodied  in 
pills,  lozenges,  or  for  external  use  added  to  liniments  or  ointments. 

Fig.  233  exhibits  a  section  of  an  arrangement  by  which  the  oleo- 
resins, and  other  preparations  requiring  the  use  of  ether  as  a_raen- 
struum,  can  be  most  conveniently  prepared.  A  percolator  of  tinned 
copper  is  surrounded  by  a  jacket  of  the  same  material ;  the  recipient 
is  a  copper  vessel  with  two  necks,  into  one  of  which  the  percolator  iB 
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secured,  and  to  the  other  a  jiipe  connectiug  ^'ig-  233. 

with  the  close  head  of  the  percolator,  which 
is  also  jacketed;  on  the  under  side  of  the 
head  is  apei'forated  plate  of  tinned  copper, 
which  distributes  the  ether  over  the  surface 
of  the  drug  when  it  has  been  volatilized  by 
placing  the  recipient  in  hot  water.  After 
the  exhaustion  of  the  drug,  the  recipient 
is  removed,  the  lower  orifice  of  the  perco- 
lator closed,  and  the  head  well  refrigerated ; 
a  stream  of  hot  water  ia  then  passed  into 
the  jacket  around  the  percolator,  by  which 
means  the  contained  ether  rnay  be  reco- 
vered. 

Oleoresin  of  capsicum  has,  perhaps,  but  little  use,  unless  as  an  ex- 
ternal remedy;  it  would  seem  too  strong  to  be  taken  internally  wnth 
any  advantage,  but  may  be  added  to  stimulating  liniments.  Oleo- 
resin of  cubehs  (formerly  fluid  extract  of  cubebs)  is  a  valuable  addi- 
tion to  copaiva  mixtures  for  use  in  the  chronic  stages  of  gonorrhoea; 
it  is  also  adapted  to  the  fabrication  of  lozenges  for  sore  throat, 
coryza,  etc.  Oleoresin  of  lupulin,  like  the  fluid  extract  and  solid 
extract, is  an  efficient  though  mild  narcotic;  by  being  suitably  sus- 
pended in  mucilage  it  would  be  capable  of  use  in  mania-a-potu  and 
as  an  antaphrodisiac. 

Oleoresin  of  black  ■pep'per  is  used  in  connection  with  sulphate  of 
quinia,  in  pills,  to  the  efficiency  of  which  it  is  said  to  add;  it 
would  seem  to  be  a  better  adjuvant  to  that  tonic  than  piperiu,  pre- 
scribed in  the  old  recipes.  Piperoid  (oleoresin)  of  ginger  is  of  most 
use  in  connection  with  the  fabrication  of  ginger  drops,  of  fused 
candy,  and  lozenges ;  it  may  be  added  also  to  mixtures  containing 
viscid  ingredients,  or  to  alcoholic  preparations.  It  is  a  dark  brown, 
transparent,  oily  liquid,  extremely  pungent,  insoluble  in  water,  but 
soluble  in  ether  and  strong  alcohol.    Ginger  is  said  to  contain  about 

per  cent.  vol.  oil,  and  3/,^  per  cent,  soft  resin.  The  proportion 
yielded  by  the  root,  treated  as  above,  varies  with  the  commercial 
variety  of  ginger.  A  commercial  pound  of  African  ginger  yielded, 
by  this  process,  one  and  a  half  ounce,  or  9.3  per  cent.,  while  the 
same  quantity  of  the  Jamaica  variety  yielded  only  one  ounce — 6.2 
per  cent.  That  from  the  African  was  darker  in  color,  thicker,  and 
somewhat  less  pleasant  than  the  other.  One  ounce  of  the  piperoid 
added  to  twenty  pounds  of  melted  sugar,  makes  "  ginger  drops"  of 
about  the  usual  pungency.  Oleoresin  flieis  is  a  new  officinal  in  the 
revision  of  1870,  and  is  much  relied  upon  as  a  remedy  in  t£enia,  in 
doses  of  six  to  twenty  minims. 

"Working  Formulas  for  the  Oleoresins. 

Olcoresina  Capsici,  U.  S.  P. 

Take  of  Capsicum,  in  fine  powder,  twelve  troyouaces. 
Ether,  a  sufficient  quantity. 

Put  the  capsicum  into  a  cylindrical  percolator  provided  with  a 
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Stopcock  and  arranged  with  a  cover  and  receptacle  suitable  for 
volatile  liquids,  press  it  firmly,  and  gradually  pour  ether  upon  it 
until  twent3'--four  fluidounces  of  filtered  liquid  have  slowly  passed. 
Recover  the  greater  part  of  the  ether  by  distillation  on  a  water- 
bath,  and  expose  the  residue  in  a  capsule  until  the  remaining  ether 
has  evapoi'ated.  Lastly,  remove,  by  straining,  the  fatty  matter 
which  separates  on  standing,  and  keep  the  oleor'esin  in  a  well- 
stopped  bottle. 

Oleoresina  Cubebse,  U.  S.  P.     {Oleoresin  of  Cuheh.) 

Take  of  Cubeb,  in  fine  powder,  twelve  troyounces. 
Ether,  a  sufficient  quantity. 

Put  the  cubeb  into  a  cylindrical  percolator,  as  described  in  last 
formula,  press  it  moderately,  and  gradually  pour  ether  upon  it  until 
twenty-four  fluidounces  of  filtered  liquid  have  slowly  passed.  Re- 
cover the  greater  part  of  the  ether  by  distillation  on  a  water-bath, 
and  expose  the  residue  in  a  capsule  until  the  remaining  ether  has 
evaporated.    Lastly,  keep  the  oleoresin  in  a  well-stopped  bottle. 

Oleoresina  Mlicis,  U.  S.  P.    {Oleoresin  of  Fern.) 

Take  of  Male  fern,  in  fine  powder,  twelve  troyounces. 
Ether,  a  sufficient  quantity. 

Put  the  male  fern  into  a  cylindrical  glass  percolator  provided 
with  a  stopcock  and  arranged  with  covered  receptacle  suitable  for 
volatile  liquids,  press  it  firmly,  and  gradually  pour  ether  upon  ife 
until  twenty-four  fluidounces  of  liquid  have  slowly  passed.  Re- 
cover the  greater  part  of  the  ether  by  distillation  on  a  water-bath, 
and  expose  the  residue  in  a  capsule  until  the  remaining  ether  has 
evaporated.    Lastly,  keep  the  oleoresin  in  a  well-stopped  bottle. 

•         Oleoresina  Lupulince,  U.  S.  P.  I 

It 

Take  of  Lupulin,  twelve  troyounces.  ' 
Ether,  a  sufficient  quantity. 

Put  the  lupulin  into  a  narrow  cylindrical  percolator,  as  described 
in  formula  for  oleoresin  of  capsicum,  press  it  firmly,  and  gradually 
pour  ether  upon  it  until  thirty  fluidounces  of  filtered  liquid  have 
slowly  passed.  Recover  the  greater  part  of  the  ether  by  distilla- 
tion on  a  water-bath,  and  expose  the  residue  in  a  capsule  until  the 
remaining  ether  has  evaporated.  Lastly,  keep  the  oleoresin  in  a 
wide-mouthed  bottle  well  stopped. 

Oleoresince  Piperis,  U.  S.  P.    {Extractum  Piperis  Fliddum,  U.  S.  P. 

1850.) 

Take  of  Black  pepper,  in  fine  powder,  twelve  troyounces. 
Ether,  a  sufficient  quantity. 

Put  the  black  pepper  into  a  cylindrical  percolator,  as  described  in 
formula  for  oleoresin  of  capsicum,  press  it  firmly,  and  gradually 
pour  ether  upon  it  until  twenty-four  fluidounces  of  filtered  liquid 
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have  slowly  passed.  Recover  the  greater  part  of  the  other  by  dis- 
tillatiou  on  a  water-bath,  and  expose  the  residue  in  a  capsule  until 
the  remaining  ether  has  evaporated,  and  the  deposition  of  pipcriu 
in  crystals  has  ceased.  Lastly,  separate  the  oleoresin  from  the 
piperin  by  e^vpi'ession  through  a  muslin  strainer,  and  keep  it  in  a 
well-stopped  bottle. 

Oleoresina  Zingiberis,  U,  S.  P.    {Piperoid  of  Ginger.) 

Take  of  Ginger,  in  fine  powder,  twelve  troyounces. 
Stronger  ether,  twelve  Ikiidounces. 
Alcohol,  a  sufficient  quantity. 

Put  the  ginger  into  a  cylindrical  percolator,  press  it  firmly,  and 
pour  upon  it  the  stronger  ether.  When  this  has  been  absorbed  by 
the  powder,  add  alcohol  until  twelve  fluidounces  of  filtered  liquid 
have  passed.  Recover  from  this,  by  distillation  on  a  water-bath, 
nine  fluidounces  of  ether,  and  expose  the  residue  in  a  capsule 
until  the  volatile  part  has  evaporated.  Lastly,  keep  the  oleoresin 
in  a  well-stopped  bottle. 

TJnofpicinal  Oleokesins. 

Oil  of  Asarum  Canadense. — Canada  snakeroot  or  wild  ginger  is 
prepared  in  the  same  way;  it  is  used  chiefly  as  a  perfume;  it  is 
also  gratefully  stimulant  in  small  doses,  being  not  unlike  ginger  in 
its  properties. 

Oil  of  cardamom,  prepared  in  the  same  way  with  ether,  is  an 
impure  oily  fluid,  containing  both  the  fixed  and  volatile  oil  of  the 
seeds,  and  esteemed  a  powerful  carminative  stimulant ;  it  is  little 
known  to  practitioners. 

Oil  of  parsley  is  a  diuretic  remedy,  sometimes  called  apiol.  It  is 
prepared  by  treating  parsley  seeds  with  strong  alcohol,  and  subse- 
quently with  ether  or  chloroform  ;  these  menstrua  are  then  distilled 
oft',  and  the  oil  may  be  further  purified  if  desired.  It  is  also  pre- 
pared by  the  spontaneous  evaporation  of  an  ethereal  tincture,  as  in 
the  other  cases.  It  is  highly  charged  with  the  odor  of  the  plant,  of 
which  it  is  probably  the  chief  active  constituent.  Dose,  3  or  4 
drops  in  a  day. 

This  remedy  has  been  highly  lauded  as  a  substitute  for  quinia  in 
intermittents.  It  has  been  introduced  in  Philadelphia,  in  capsules, 
sold  as  a  powerful  emmenagogue,  and  it  is  believed  is  surreptitiously 
used  to  commit  abortion. 

Oil  of  Ergot. — Under  this  name  a  brown  colored,  acrid,  oily  liquid 
is  sold  in  the  shops,  which  is  obtained  by  treating  powdered  ergot 
with  ether,  or  a  mixture  of  ether  and  alcohol,  and  evaporating  off 
the  menstruum.  Its  most  bulky  ingredient  is  the  peculiar  bland 
fixed  oil,  which,  according  to  the  experinjcnta  of  T.  Roberts  Baker, 
is  nearly  isomeric  with  castor  oil.  My  friend,  Ambrose  Smith,  in- 
forms me  that  he  has  found  oil  of  ergot,  when  made  Avith  pure 
ether,  to  become  inconveniently  thick — almost  solid;  which  diffi- 
culty is  obviated  by  adding  a  portion  of  alcohol  to  the  ether  em- 


694 


OF  SYRUPS  AND  HONEYS, 


ployed.  Although  the  pure  fixed  oil  is  destitute  of  any  of  the 
eftects  of  ergot,  this  preparation,  owing  to  its  other  ino-redients  is 
more  or  less  active.  Its  dose,  in  cases  of  labor,  to  promote  uterine 
contractions,  is  from  20  to  50  drops. 

Oil  of  PumpJdn  Seed. — This  oil,  though  not  an  oleoresin  and 
consequently  not  sti'ictly  classed  here,  has  been  used  with  success 
as  a  remedy  in  taenia.  It  is  conveniently  prepared  by  crushing  the 
seeds  to  a  smooth  pulp,  transferring  to  a  percolator  after  moisten- 
ing with  ether,  and  permitting  the  mass  to  stand  an  hour  in  a 
close  vessel ;  it_  should  be  displaced  with  ether,  and  from  the 
liquid  thus  obtained  the  ether  should  be  removed  by  evaporation. 
The  dose  is  flss  repeated  in  two  or  three  hours,  and  followed  by  a 
dose  of  castor  oil.  About  33  per  cent,  of  oil  is  the  yield  by  this 
process. 


CHAPTER  XII. 
syrups  and  honeys. 
Of  Syrups. 

The  term  Syrup  is  applied  to  any  saturated  or  nearly  saturated 
solution  of  sugar  in  water,  and  there  are  numerous  simple,  medi- 
cated, and  flavored  syrups  used  in  medicine  and  pharmacy,  both 
officinal  and  unofficinal.  The  kind  of  sugar  used  in  the  officinal 
preparations  is  that  named  in  the  list  of  the  Pharmacojmia,  Saccha- 
rum,  and  called  refined  sugar,  loaf  sugar,  or — as  variously  powdered 
— broken  down,  crushed,  or  granulated  sugar.  These,  as  supplied 
by  the  refineries,  consist  of  nearly  chemically  pure  cane  sugar,  and 
require  no  further  preparation  for  pharmaceutical  use.  Sugar  is 
soluble  in  less  than  half  its  weight  of  water ;  to  a  less  extent  in 
alcohol,  and  insoluble  in  ether.  It  crystallizes  from  its  solution 
in  the  form  of  oblique  rhombic  crystals,  containing  water,  called,  as 
found  in  the  shops,  rock  candy.    {See  Part  lY.) 

The  advantages  of  the  use  of  sugar  in  pharmaceutical  prepara- 
tions are,  Ist.  Its  agreeable  taste.  2d.  The  viscidity  and  blandness 
of  its  solution.  3d.  Its  conservative  properties,  when  in  sufficient 
proportion.  These  adapt  it  to  numerous  uses  in  pharmacy,  among 
which  the  preparation  of  syrups  is,  perhaps,  the  most  important. 
The  number  of  medicated  syrups  in  common  use,  and  the  great 
popularity  of  these  among  physicians  and  the  public,  are  character- 
istics of  French  and  American  pharmacy  as  contradistinguished 
from  that  of  Great  Britain. 

The  proportion  of  sugar  in  syrup  is  a  matter  of  primary  import- 
ance, as,  owing  to  nitrogenized  principles,  which  are  apt  to  be  acci- 
dentally present,  even  in  simple  syrup,  fermentation  will  be  set  up, 
unless  the  syrup  has  very  nearly  the  fnll  officinal  proportion. 

Previously  to  the  revision  of  the  U.  S.  Plumnacopozia  in  1860,  the 
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officinal  directions  ordered  an  excess  of  sugar  in  the  preparation  of 
most  syrups ;  to  Dr.  "Wilson  li.  Pile  we  owe  the  accurate  estima- 
tion of  the  quantity  required  to  produce  saturation,  and  the  precise 
increase  of  bulk  caused  by  sugar  in  solution.  In  accordance  with 
his  suggestions  and  those  of  Dr.  Squibb,  the  proportion  of  sugar 
has  been  slightly  reduced  in  most  of  tlie  formulas,  and  the  degree 
of  evaporation  regulated  so  that  the  required  proportion  of  result- 
ins;  syrup  to  the  drug  employed,  shall  be  accurately  maintained. 
jBy  calculation,  founded  on  its  specific  gravity,  12  troyounces  of 
sugar  =  5760  grains,  produce  in  solution  8  fluidounces,  but  owing 
to  a  slight  condensation  the  actual  increase,  as  ascertained  by  ex- 
periment, is  7.941  fluidounces ;  practically  two-thirds  of  the  weight 
of  sugar  Avill  equal  its  bulk  in  fluidounces.  In  the  formulas  of  the 
previous  Fharmacojoceias  30  troyounces  were  prescribed  to  a  pint  of 
Avater,  to  make  two  pints  of  syrup,  in  the  present  36  troyounces  are 
directed  to  20  fluidounces  to  make  2  pints  and  12  fluidounces  (=  44 
fluidounces),  any  evaporated  water  being  substituted  by  the  addi- 
tion through  tlie  strainer  of  exactly  sufficient  to  bring  it  up  to  the 
required  measure.  The  specific  gravity  of  officinal  simple  syrup  is 
1.317,  but  the  several  medicated  syrups  vary  from  this,  in  conse- 
quence of  the  presence  of  extractive  and  other  principles. 

The  following  curious  rule  is  given  by  Dr.  Ure  for  ascertaining 
the  quantity  of  sugar  in  simple  syrup:  "The  decimal  part  of  the 
number  denoting  the  sp.  gr.  of  a  syrup  multiplied  by  26  gives  the 
numl)er  of  pounds  of  sugar  it  contains  per  gallon  very  nearly." 
This  appears  to  refer  to  the  avoirdupois  and  not  the  officinal  weight. 

In  the  absence  of  extraneous  and  particularly  of  nitrogenized 
principles,  a  syrup  will  keep  well  enough  in  cold  weather,  without 
reference  to  its  proportions;  but  in  a  majority  of  instances  of  medi- 
cated syrups,  it  is  absolutely  necessary  to  observe  the  above  well- 
established  proportions,  which  insure  a  nearly  saturated  saccharine 
solution. 

If  impure  or  brown  sugar  is  employed,  it  is  necessary  to  boil  the 
syrup  until  the  proper  specific  gravity  is  attained,  skimming  or 
straining  ofl"  the  scum  which  contains  the  impurities;  but  when  the 
sugar  is  pure,  and  there  are  no  other  vegetable  impurities  to  be 
separated,  a  boiling  temperature  is  unnecessary. 

If  impurities  are  diffused  in  the  liquid,  which  will  not  readily 
rise  as  scum,  it  is  well  to  add,  before  applying  heat,  a  little  white 
of  egg,  previously  beaten  up  with  water,  which,  by  its  coagulating 
at  the  boiling  temperature,  forms  a  clot,  inclosing  the  impurities, 
and  facilitating  their  removal;  it  may  also  be  rendered  clear  and 
bright  hy  diffusing  filtering  paper  reduced  to  a  pulp  through  the 
syrup,  and  then  separating  by  straining  through  a  woollen  flannel, 
which  will  felt  with  it;  if  the  syrup  is  not  clear  it  should  again  be 
poured  through,  and  it  will  then  become  cleai*.  A  richer  and  more 
elegant  syrup  is  produced  by  the  use  of  Havana  sugar,  chirified  in 
this  way,  than  from  the  best  refined  sugar,  and  some  of  our  most 
careful  pharmacists  use  this  process  for  their  mineral  water  syrups, 
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on  account  of  its  superior  product,  though  so  much  more  trouble- 
some. 

In  some  of  the  medicated  syrups,  a  boiling  temperature  is  directed, 
in  order  that  the  vegetable  albumen  contained  in  the  medicinal 
ingredient  may  be  coagulated,  and  thus  separated.  Tliis  should  be 
done  before  adding  the  sugar,  and  the  liquid  should  then  be  filtered, 
so  that  a  perfectly  clear  syrup  may  be  obtained  from  the  first. 
Syrups  may  be  decolorized  by  filtration  through  animal  charcoal, 
and  to  obtain  perfect  transparency  should  be  strained  slowly,  after 
they  are  partially  cooled,  through  two  or  three  thicknesses  of  flannel. 
In  many  instances,  the  presence  in  the  drug,  or  in  the  menstruum 
employed,  of  antiseptic  properties,  insures  the  permanence  of  the 
preparation.  Syi'up  of  squill  is  an  instance,  in  which,  owing  to  the 
j)resence  of  the  antiseptic  element,  acetic  acid,  in  the  menstruum, 
we  are  enabled  to  reduce  the  proportion  of  sugar  somewhat  below 
that  necessary  in  other  instances.  Among  the  articles  added  to 
syrups,  to  prevent  fermentation,  the  following  may  be  mentioned : — 

Essential  oils,  which,  of  course,  greatly  modify  the  taste  and  other 
properties  of  the  preparation.  Brandy,  whicli  is  much  used  with 
aromatics;  a  small  proportion  of  pure  alcohol ;  glycerin,  which  does 
not  alter  the  taste  or  other  properties  of  the  preparation.  Sugar  of 
milk,  in  small  proportion.  Sulj)hite  of  lime,  a  small  proportion  of 
which  will  effectually  prevent  or  arrest  fermentation,  though  it  is 
liable  to  impart  an  odor  unless  afterwards  subjected  to  heat.  Hof- 
mann's  anodyne  is  one  of  the  best  antiseptics,  though  objectionable 
as  imparting  an  ethereal  odor  and  taste ;  it  should,  however,  be  i 
added  in  small  quantity  only;  one  fluidrachm  to  a  pint  has  gene- 
rally answered  the  purpose,  and  in  cases  where  an  acid  is  not  ob- 
jectionable acetic  acid  in  proportion  of  f§j  to  the  piat  is  very 
efiiicient. 

It  must  not  be  forgotten,  in  attempting  to  restore  syrups  that 
have  fermented,  by  boiling  them,  that  they  have  lost  sugar  in  pro- 
portion to  the  amount  of  acetic  acid  produced,  and  this  must  be 
restored  when  they  are  heated,  besides  the  addition  of  the  antiseptic. 
Syrups  should  be  kept  in  a  cool,  though  not  in  a  cold,  place;  those 
most  liable  to  ferment,  in  small  and  well-stopped  bottles. 

Syllabus  of  Officinal  Syrups. 

1st  Gkoup. — Used  as  excipients  and  flavors. 
Officinal  name.  Constituents,  etc. 

Syrupus,  Sugnr  Biij  (froy)  -J-  water  f§xx  =  2  pints  and  12  fluidouDces, 

or  weigh  tit'ty-five  troyounces. 
Syr.  acaciflB,  Sugar  14  piirts  -f  gum  2  -\-  water  8  fluid  parts. 

"   aniygdal89,  Emulsion  of  sweet  and  bitter  almonds  -(-  sugar. 

"   aurantii  cort.,         Sweet  orange-peel  (oil  extracted)  -|-  carb.  mugnes  ,  sugar,  and 

water. 

"         "     florum,       Orange-flower  water -f- sugar. 

"   acidi  citrici,  Acid  gj,  oil  lemon  tT\,ij,  syrup  Oj. 

"   Lmonis,  Lemon  juice  and  water  equal  parts -f-  sugar. 

"  tolutanus,  Tinct.  -f  carb.  magnes.  -\-  sugar  and  water. 

"   zingiberis,  Fid.  ext.       "  -f  sugar  and  water. 

"  rosffi  galhcse,  Extracted  with  dil.  ale,  astringent. 
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REMARKS. 

Simple  Syrnp,  as  made  by  the  officinal  working  formula  appended, 
is  a  viscid  liquid,  constituted  of  about  two-thirds  sugar  and  one- 
third  water,  and  having  a  specific  gravity,  when  boiling  hot,  of 
1.261  (30°  Baum^);  or  when  cold,  1.317  (35°  Baum^).  (Syrups  pre- 
pared from  the  juices  of  fruits,  or  others  which  contain  much  ex- 
tractive matter,  mark  about  2°  or  3°  higher  on  Baume's  scale.)  It 
is  of  a  pure  sweet  taste,  without  odor,  when  freshly  prepared.  The 
boiling  point  is  221°  F.  It  is  much  used  as  a  vehicle  and  to 
sweeten  extemporaneous  mixtures,  also  in  the  preparation  of  some 
of  the  medicinal  syrups  (second  group).  In  certain  chemical  solu- 
tions it  is  found  useful  as  preventing  the  oxidation  of  the  metallic 
base  by  excluding  contact  with  atmospheric  oxygen.  In  com- 
pounding pills  its  adhesiveness  renders  it  a  useful  excipient,  though 
less  so  than  honey,  or  molasses,  or  the  next  member  of  the  group. 

Syrup  of  gum  is  a  very  viscid  and  adhesive  fluid,  especially  useful 
in  compounding  prescriptions;  this  syrup  of  the  Pharmacopeia  must 
be  distinguished  from  the  French  Sirojj  de  Gomme,  which  is  flavored 
with  orange  flower ;  this,  diluted  with  water,  is  a  favorite  demul- 
cent drink.  Our  syrup  is  a  saturated  solution  of  gum  Arabic  and 
sugar,  so  adjusted  as  to  be  permanent ;  it  is  very  viscid,  so  much 
80  as  to  be  only  fitted  for  suspending  insoluble  substances,  and  for 
combining  unadhesive  materials  in  pill.  The  use  of  well-selected 
gum  Arabic,  in  lumps,  as  directed  in  the  officinal  formula,  insures 
a  clearer  and  more  elegant  syrup  than  can  be  made  from  the  ordi- 
nary powdered  gum. 

Almond  or  orgeat  syriq)  is  a  delightful  preparation  for  use  as  a  drink 
with  carbonic-acid  water;  it  is  frequently  modified  by  the  addition 
of  orange-flower  water,  vanilla,  or  other  flavoring  materials,  which, 
however,  seldom  improve  its  delicate  flavor.  Its  process  involves, 
first  the  blanching  of  almonds  by  maceration  in  warm  water,  and 
then  pressing  out  the  kernels  from  the  skins  between  the  fingers, 
or  by  rubbing  them  between  cloths;  second,  the  beating  of  these 
into  a  paste  with  a  portion  of  sugar;  third,  the  formation  of  a 
milky  mixture  or  emulsion  by  trituration  with  successive  portions 
of  water;  and  fourth,  the  solution  in  this  of  the  required  quantity 
of  sugar,  which  should  be  done  without  exposure  to  a  high  heat. 

In  syrup  of  orange-peel,  the  fresh  rind  of  the  sweet  or  Havana 
orange  is  preferred  to  the  bitter  orange-peel  pi'escribed  in  the  vari- 
ous tonic  preparations,  this  syrup  being  used  for  its  flavor  rather 
than  for  any  medicinal  effect.  The  method  adopted  in  the  officinal 
formula  for  the  extraction  of  this  delicate  flavor  of  the  peel  is  quite 
original  and  adapted  to  preserve  it  in  perfection.  The  formula  for 
orange  syrup,  among  the  mineral  water  syrups,  contains  also  the 
juice  of  the  fruit,  and  it  is  not  so  well  adapted  to  medicinal  prepa- 
rations. 

_  Syrup  of  orangeflower  is  necessarily  made  from  the  impoi'ted  dis- 
tilled water,  as  the  flowers  are  not  obtainable  in  a  fresh  condition 
'  except  in  remote  situations  in  our  southern  States.    This  flavor  is 
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increasingly  popular  in  this  country,  and  the  distilled  water  is  so 
decidedly  sedative  in  its  eliects  on  the  nervous  system  as  to  con- 
stitute a  valuable  remedy,  either  singly  or  in  appropriate  combina- 
tions. 

Lemon  syrup  and  syrwp  of  citric  acid  are  familiar  and  grateful 
refrigerant  drinks,  adapted  to  use  as  adjuvants  in  extemijoraneous 
phanuacy.  The  former  has  been  reduced  in  strength  in  the  late 
revision  of  the  Pharmacopoeia;  it  was  formerly  made  by  dissolving 
sugar  in  the  pure  lemon  juice;  this  is  now  diluted,  previously, 
with  an  equal  bulk  of  water;  the  syrup  is  thus  more  nearly  like 
syrup  of  citric  acid,  which,  beside  being  so  easily  made  extempora- 
neously, is  a  rather  more  elegant  preparation.  Lemon  syrup 
depends,  for  quality,  mainly  on  the  freshness  of  the  lemon  juice; 
citric  acid  syrup  on  the  purity  and  freshness  of  oil  of  lemon,  ' 

Ginger  and  Tolu  syrups  are  made,  according  to  the  last  edition 
of  the  Fharmacopoiia,  by  the  trituration  of  the  concentrated  tinc- 
tui-e,  in  the  case  of  tolu  and  fluid  extract  of  ginger,  with  carbonate 
of  magnesium  and  a  small  portion  of  sugar,  thus  making  an  aroma- 
tized water,  which  is  rendered  clear  hy  filtration  and  converted 
into  a  syrup  by  the  addition  of  sugar  in  the  usual  way;  this  i$ 
nearly  the  same  plan  adopted  in  the  preparation  of  syrup  of  orange- 
peel,  and  furnishes  an  unexceptional  aromatized  syrup,  though 
requiring  more  manipulation  and  consuming  more  time  than  the 
process  of  the  Pharmacopoeia  of  1840,  which  directed  the  addition 
of  the  tinctures  to  simple  syrup,  as  prescribed  for  ginger  syrup  under 
the  head  of  mineral  water  syrups.  Syrup  of  tolu  is  a  useful  bal- 
samic expectorant,  but  too  week  to  produce  a  decided  eflect,  such 
as  is  obtainable  by  the  tolu  mixtures,  described  among  the  extem- 
poraneous preparations. 

Syrup  of  red  rose  is  a  mild  astringent,  and  may  be  regarded  as  a 
medicinal  or  a  flavoring  preparation ;  its  color  is  one  of  its  merits 
as  an  adjuvant.  In  its  mode  of  preparation,  it  belongs  to  the  third 
group. 

2u  QROtrp. — Prepared  by  adding  simple  syrup  to  fluid  extract. 


Officinal  name. 

Proportions. 

Dose. 

Medical  properties,  etc. 

Syr.  ipecacuanhas 
"  rhei  (simp.) 
"  rubi  (blackberry  root) 

m  to  Oj 

f^iss  to  Oj 
f|iv  to  Oj 

Expectorant,  most  used  for  children. 
Laxative         "          "  " 
Astringent. 

REMARKS, 

These  very  familiar  preparations,  by  the  late  revision  of  the  offi- 
cinal formulas,  are  rendered  quite  convenient  in  their  mode  of  pre- 
I)aration.  This  mode  is  well  adapted  to  a  variety  of  syrups  which 
may  be  made  extemporaneously  from  the  corresponding  fluid  ex- 
tracts. The  "  eclectic  formularies"  direct  various  proportions— one 
part  of  fluid  extract  to  3,  4,  7,  8,  and  14  of  simple  syrup. 

Syrup  of  ipecacuanha  is  a  most  useful  expectorant,  and  in  domestic 
practice  is  perhaps  the  most  popular,  in  Philadelphia.    It  is  parti- 
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eularly  adapted  to  the  treatment  of  the  catarrhs  of  children.  _  The 
Jose  may  be  so  regulated  as  to  produce  a  gentle  relaxing,  or,  in  the 
case  of  children,  emetic,  effect,  with  the  advantage  of  causing 
neither  stimulating  nor  dejjressing  after-effects.  The  strength  of 
this  syrup  is  doubled  in  the  edition  of  1860. 

Simple  syrup  of  rhubarb  is  also  an  excellent  preparation  when 
Diade  by  the  new  officinal  process ;  it  is  very  extensively  used  as  a 
mild  carthartic  for  children.  It  is  very  different  in  its  properties 
and  mode  of  action  from  the  aromatic  syrup  referred  to  in  the  next 
group ;  the  proportion  of  rhubarb  is  larger  than  in  the  former 
editions. 

Syrup  of  blaclcberry  root  {syrupus  rubi)  is  another  new  officinal 
(1860),  which  is  designed  to  meet  the  demand  for  an  appi'oved  pre- 
paration of  our  indigenous  blackberry  root.  Most  of  these  as  now 
prepared  by  pharmacists  are  rendered  popular  by  introducing  aro- 
niatics,  some  of  which  class,  it  would  seem,  would  have  been  desi- 
rable additions.  The  process  in  the  new  edition  of  the  Pliarmaco- 
foeia  is  very  simple,  and  consists  in  mixing  the  fluid  extract  with 
simple  syrup. 


3d  Group. — Extracted  by  diluted  alcohol,  which  is  evaporated. 


Officinal  name. 

Proportions. 

Dose. 

Medical  properties. 

Syr.  lactucarii 
"  senegae 

"   scillae  comp. 

"  (Coxe's  hive  syrup) 

''  I'hei  aromat. 
"  sarsap.  comp. 

.^j  to  Oj 

§iv  to  Oj 

!:t|i;}*°oiij 

i  ant.  T.  gr.  j=f§j  | 
rh.  §iisa  to  Ovij 
sars.  §iv  to  Oj 

f3.) 
f3j 

f3j 

fgsa 
f  §ss 

Mild  narcotic. 
Acrid,  expectorant. 

f  Expectorant,  emetic. 
\  Arterial  sedative. 

Laxative,  carminative. 
Alterative,  diaphoretic. 

REMARKS  ON  THE  THIRD  GROUP. 

The  simplest  statement  of  this  process  for  making  syrups  is  the 
following:  Of  the  drug,  properly  powdered,  make  a  tincture  by 
percolation  with  diluted  alcohol;  evaporate  this,  in  a  capsule,  to  the 
point  named  in  the  Pharmacopoeia,  thus  getting  rid  of  the  alcohol 
contained  in  it ;  add  sugar,  in  the  j^roportion  of  two  parts  to  one  of 
the  liquid,  and  dissolve  it  by  the  aid  of  heat. 

Of  this  important  class  each  individual  should  be  carefully  studied 
and  the  working  formula  should  be  followed  strictly  in  preparing 
them.  The  importance  of  the  use  of  officinal  weights,  or  their 
equivalents  in  the  commercial  weights,  need  hardly  be  insisted 
upon. 

Syrup  of  lactuca.rium  \%  a  new  officinal  in  i\\Q  Pharmacopoeia  of 
1860;  it  is  much  stronger  than  Aiibergier's  syrup,  which  has  been 
extensively  prescribed  of  late  years,  and  a  formula  for  which  is 
given  among  the  unofficinal  syrups.  This  new  preparation  is  pre- 
pared by  trituration  and  percolation  with  diluted  alcohol,  the  evapo- 
ration of  this  tincture  and  its  incorporation  with  simple  syrup.  It 
has  a  very  bitter  taste,  is  destitute  of  any  flavoring  ingredient,  and 
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contains  about  four  grains  to  each  fluidracnm.  A  teaspoonful  con- 
taining from  five  to  six  grains  is  a  medium  dose.  The  Pharmacopeia 
does  not  designate,  in  the  list,  whether  "English"  or  "German" 
lactucarium  shall  be  used;  the  former  is  the  more  active  narcotic. 
The  pharmacist  who  has  at  hand  the  fluid  extract  of  "English" 
lactucarium,  described  in  the  chapter  on  fluid  extracts,  may  prepare 
the  ofiicinal  syrup  by  adding  one  fiuidounce  to  a  pint  of  simple 
syrup,  previously  heated,  and  straining  while  hot. 

Si/rup  of  red  rose  is  a  mild  astringent,  aad  from  its  rich  color  and 
flavor,  when  prepared  from  the  fresh  and  unfaded  flowers,  is  well 
adapted  to  use  as  an  adjuvant  in  extemporaneous  pharmacy.  The 
process  varies  from  the  foregoing  in  the  use  of  sugar  instead  of 
syrup,  and  the  reservation  of  the  first  portion  of  the  percolate  to  be 
added  at  the  close  of  the  process. 

Syrup  of  seneka  is  prepared  by  the  process  pertaining  to  this 
group;  the  evaporated  tincture  is  to  be  filtered  previously  to  adding 
the  sugar.  "We  have  been  accustomed,  perhaps  without  sujfficient 
reason,  to  bring  this,  like  the  following,  to  the  boiling  point  before 
filtration,  to  promote  the  precipitation  of  inert  fermentable  matter.. 

Coxe's  hive  syrup  {syr.  scillce  camp.)  has  been  a  subject  of  much 
discussion  with  reference  to  its  mode  of  prej)aration.  As  originally 
prepared,  manj'^  years  ago,  it  contained  honey,  which  being  objected 
to  from  its  alleged  agency  in  promoting  fermentation,  it  was  su- 
perseded, in  the  revision  of  1840,  by  sugar,  the  preparation  being 
removed  from  mellita  to  syrupi.  The  use  of  diluted  alcohol  in  its 
preparation  was  esteemed  a  great  improvement;  but  it  is  still  an 
opprobrium  of  our  art  on  account  of  its  liability  to  ferment. 

The  precaution  should  not  be  neglected  in  this  instance,  of  boil- 
ing the  diluted  alcoholic  preparation  during  the  evaporation,  and 
filtering,  before  adding  the  sugar.  A  copious  coagulation  of  thel 
vegetable  albumen  takes  place  at  the  boiling  temperature,  the  re- 
moval of  which  on  the  filter  obviates,  to  some  extent,  the  tendency 
to  fermentation  in  the  resulting  syrup.  The  solution  of  the  tartar 
emetic  in  the  syrup  should  be  accomplished,  while  it  is  hot,  by 
trituration  in  a  mortar,  as  prescribed  under  the  head  of  Solution. 

Spiced  syrup  of  rhubarb  is  improved  in  its  method  of  preparation, 
in  the  last  revision  of  the  Pharmacopoeia,  by  omitting  the  evapora- 
tion of  the  percolate  obtained  by  treating  the  rhubarb  and  aroma- 
tics  with  diluted  alcohol;  the  presence  of  the  alcohol  aids  in  the 
therapeutic  efieets  in  view.  An  old  recipe  for  this  preparation, 
credited  to  the  late  Dr.  James,  and  preferred  in  practice  by  my 
father,  the  late  Dr.  Joseph  Parrish,  and  some  contemporaneous 
practitioners,  prescribes  a  considerable  portion  of  French  brandy, 
not  to  be  evaporated,  but  retained  in  the  syrup  when  finished.  To 
meet  this  preference,  the  rhubarb  and  aromatics  may  be  percolated 
with  brandy,  which  may  be  mixed  with  the  proper  proportion  of 
syrup,  thus  rendering  the  preparation  more  decidedly  stimulatmg. 

Compound  syrup  of  sarsaparilla  is  the  only  remaining  membcr  ot 
this  group;  its  composition  is  similar,  though  not  identical,  with 
the  fluid  extract,  which  contains  mezereon,  a  most  acrid  and  stimu- 
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lating  alterative;  the  syrup  contains,  besides  the  soluble  principles 
of  sarsaparilla,  those  of  guaiacum-wood,  rose,  senna,  and  liquorice 
root,  extracted  by  diluted  alcohol,  evai^orated,  and  made  into  a 
syrup,  as  before  indicated  for  the  syrujDS  of  this  group.  For  the 
improvement  of  its  flavor,  and  as  antiseptics,  the  oils  of  anise,  sas- 
safras, and  partridgeberry  are  directed  to  be  added,  and  the  propor- 
tion of  sugar  is  properly  rather  less  than  that  indicated  for  syrups 
generally. 

Therapeutically  considered,  this  is  a  most  important  group  of 
syrups.  As  expectorants  and  ingredients  of  expectorant  com- 
pounds, compound  syrup  of  squill  and  syrup  of  senega  are  much  pre- 
scribed; the  former  has  for  many  years  been  a  most  common  remedy 
in  croup;  it  is  not,  however,  popular  either  among  physicians  or 
pharmacists,  the  former  regarding  it  as  therapeutically,  and  the 
latter  as  pharmaceutically,  objectionable.  The  presence  of  the  anti- 
monial  salt,  in  the  proportion  of  a  grain  to  the  ounce,  should  always 
be  remembered;  it  is  an  arterial  sedative  by  no  means  indicated  ia 
many  cases  to  which  the  other  expectorant  ingredients  would  be 
applicable. 

In  croup,  it  is  customary  to  increase  the  dose  of  hive  syrup  very 
much  above  that  mentioned  in  the  books,  or  to  repeat  it  every  fit- 
teen  or  twenty  minutes  till  the  patient  vomits.  The  dose  for  a 
child  one  year  old  may  be  ten  drops,  for  onfe  of  two  years  fifteen, 
of  three  years  twenty-five  drops,  and  so  on,  repeated  as  above. 
Syrup  of  seneka  is  the  most  acrid  of  its  class;  its  use  is  indicated 
in  chronic  catarrh  not  accompanied  by  inflammatory  action;  it  is 
seldom  urged  so  as  to  produce  its  emetic  eftect,  except  in  combina- 
tion with  other  remedies. 

In  compounding  expectorant  and  sedative  remedies,  syrup  of 
lactucarium  will  be  a  convenient  anodyne,  destitute  of  astringency, 
and  will  probably  be  more  used  in  that  way  than  by  itself. 

Spiced  syrup  of  rhubarb  is,  probably  without  exception,  the  most 
familiar  remedy  for  the  so-called  summer  complaint  of  children,  the 
form  of  diarrhoea,  usually  connected  with  teething,  so  extremely 
prevalent  and  fatal  in  our  large  cities  during  the  intense  heat  of 
summer.  It  has  the  advantage  of  being  a  warming  tonic  or  sto- 
machic, as  well  as  a  very  mild  laxative,  and  is  given  in  doses  from 
a  teaspoonful  for  an  infant  of  a  year  old  to  a  tablespoonful  or  more 
for  older  children  and  adults. 

Compound  syrup  of  sarsaparilla  is  manufactured  in  very  large 
quantities  by  pharmacists,  and,  after  many  fluctuations,  has  an 
extended  reputation  among  practitioners  of  medicine,  as  well  as 
the  public  at  large.  Its  chief  use  is  in  skin  diseases,  and  in  syphi- 
litic and  scrofulous  cases,  in  which  it  is  used  both  alone  and  com- 
bined with  mercurials,  iodides,  etc. 

The  extensive  range  of  diseases  to  which  sarsaparilla  is  applicable, 
and  the  harmless  character  of  the  remedy,  have  made  it  a  great 
favorite  with  empiincs,  so  that  there  are  an  immense  number  of 
quack  medicines  sailing  under  its  name,  and  not  a  few  called  alter- 
atives and  panaceas,  which  contain  it  as  one  of  their  ingredients. 
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So  numerous  and  so  generally  popular  were  these,  several  years  ao-o 
that  the  period  of  their  greatest  popularity,  from  1845  to  1850  has 
been  called  amono;  druggists  the  "  sarsaparilla  era."    Many  of  these 
as  the  notorious  Townseud's,  the  chief  merit  of  which  was  its  great 
dilution  and  the  large  size  of  the  bottles  in  which  it  was  put  up, 
have  gone  into  merited  disuse,  while  a  few  are  yet  in  demand.  ' 

It  is  greatly  to  be  regretted  that  educated  physicians  should  so 
frequently  lend  their  influence  to  the  empiric  by  countenancing, 
and  even  recommending,  these  medicines,  some  of  which  may  lio 
doubt  be  found  useful  in  their  hands,  but,  besides  the  disadvantage 
of  our  being  ignorant  of  their  composition,  they  are  generally  in- 
ferior to  the  officinal  and  other  legitimate  preparations,  ui  medicinal 
virtues. 


4th  Group. — Of  syrups.    Extracted  and  dissolved  by  water. 


0£3cinal  name. 

Proportions. 

Dose 

Medieal  properties. 

Syr.  krameriae 

"   pruni  Virg 
"   ferri  iodid. 

J-Rt.  gvjtoOj  I 
\  Ext.  §j  to  Oj  / 
§iis3  to  Oj 
gr.  58  to  fgj 

f5j 

f^ij 

gt.VtO  XX 

Astringent. 

Tonic,  nerv.  sedative. 
"  alterative. 

REMARKS  ON  THE  FOURTH  GROUP. 

Syrup  of  rhatany  is  made  either  directly  from  the  powdered  root 
by  percolation  with  cold  water,  evaporation,  and  incorporation  with 
sugar,  or  from  the  fluid  extract  by  mixing  twelve  fluidounces  of  it 
with  twenty-four  fluidounces  of  syrup.  This  syrup  leaves  nothing 
to  desire  as  an  elegant  and  efficient  astringent,  and  one  which  is 
prepared  with  great  facility. 

Syrup  of  wild  cherry  is  also  made  by  percolation  with  cold  water; 
the  process  requires  care  to  be  successful  in  extracting  the  whole  of 
the  soluble  principles  with  the  small  amount  of  water  allowable; 
evaporation  is  inadmissible  on  account  of  the  great  volatility  of  the 
contained  hydrocyanic  acid.  The  full  production  of  this  from  the 
amygdalin  and  emulsin  contained  in  the  bark  suggests  the  precau- 
tion of  subjecting  the  powder  to  the  action  of  water  for  twenty- 
four  hours  previous  to  displacement,  as  directed  in  the  Pharma- 
copoeia. The  infusion  acquires  richness  of  flavor  and  color  by 
standing  until  a  precipitate  begins  to  form  in  it,  before  adding  the 
sugar.  In  this  instance,  less  than  the  full  proportion  of  sugar 
directed  for  syrups,  generally,  is  sufficient  to  preserve  it,  owing  to 
the  antiseptic  properties  of  the  hydrocyanic  acid. 

Syrup  of  wild  cherry  is  one  of  the  most  popular  and  really  valu- 
able of  tonic  and  sedative  remedies,  being  much  used  in  pulmonary 
affections,  connected  with  an  atonic  condition  and  harassing  cough. 

6th  Gboup.— Syrups  containing  acetic  acid. 

Syrupus  allii.    By  maceration  of  garlic,  ^vj,  in  dil.  acet.  acid.  Oj,  sugftr  being  after- 
•wiu-ds  added.    Antispasmodic.    Dose,  f3j- 
Bcillse.    Vinegar  of  squill  Oj  -\-  sugar  Bbij.    Expectorant.    Dose,  fgj. 
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Of  these,  the  first  is  but  rarely  used ;  but  the  second  is  an  ex- 
tremely common  expectorant,  used  both  by  itself  and  in  combination 
with  camphorated  tincture  of  opium,  tincture  of  digitalis,  syrup  of 
ipecacuanha,  and  other  medicines.  The  presence  of  the  acetic 
element  takes  from  this  preparation  the  cloying  character  whicli 
belongs  to  the  syrups  generally. 

Working  Formulas  for  the  Officinal  Syrups. 
Synipus.    {Simjile  ^yj-iqj.)    U.  S.  P. 

Take  of  Sugar,  in  coarse  powder,  thirty-six  troyounces. 
Distilled  water,  a  suflScient  quantity. 

Dissolve  the  sugar,  with  the  aid  of  heat,  in  twenty  fluidouncea 
of  distilled  water,  raise  the  temperature  to  the  boiling  point,  and 
strain  the  solution  while  hot.  Then  incorporate  with  the  solution 
a  sufficient  quantity  of  distilled  water,  added  through  the  sti'ainer, 
to  make  the  syrup  measure  two  pints  and  twelve  fluidouuces,  or 
weigh  fifty-five  troyounces.  Syrup,  thus  prepared,  has  the  specific 
gravity  1.817. 

My  judgment  coincides  with  that  of  some  others  in  preferring 
to  make  syrup  with  a  very  slight  excess  of  water,  not  only  on 
account  of  the  convenient  relations  of  the  commercial  weisfhts  to 
the  required  proportion  of  liquid  by  measure,  but  also  because  it 
is,  on  the  whole,  more  satisfactory.  There  is  always  some  waste 
of  the  fluid  by  evaporation  where  heat  is  applied,  and  when  the  full 
officinal  proportion  of  sugar  is  used,  a  portion  is  liable  to  crystallize 
out  on  standing,  and  thus  by  abstracting  sugar  weaken  the  re- 
mainder, unless  the  direction  given  in  the  above  formula  for  sup- 
plying the  loss  by  evaporation  is  carefully  and  accurately''  complied 
with,  which,  on  the  large  scale  in  which  syrups  are  generally  made, 
is  not  to  be  expected. 

Reduced  to  commercial  or  avoirdupois  weights,  the  right  propor- 
tion to  make  syrup  of  standard  strength  is  a  pound  of  sugar  to 
eight  fluidouncea  and  a  fluidrachm  of  water;  the  fluidrachm  is 
obviously  superfluous,  and  hence  is  omitted  in  the  following  formula, 
which  I  have  used  for  many  vears  with  satisfaction : — 

Simple  Syrup. 

Take  of  Sugar  2  lbs.  com.      80  lbs.  com. 

Water  1  pint.  5  gallons. 

Dissolve  the  sugar  in  the  water  without  heating  unnecessarily. 
The  yield  from  the  pint  of  water  will  be  nearly  thirty-five  fluid- 
ounces,  not  a  quart  (thirty-two  fluidouuces)  as  formerly  stated  ;  to 
make  a  quart,  fifteen  fluidouuces  of  water  and  a  pound  and  fourteen 
ounces  of  sugar  should  be  used.  The  yield  from  the  larger  quantity 
in  the  formula,  would  bear  the  same  proportion,  being  a  fraction 
over  nine  and  a  half  gallons. 
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Syrupus  Acacice.    {Synqy  of  Gum  Arabic.)   U.  S.  P. 

Take  of  Gum  Ai-abic,  in  pieces,  two  troyounces. 

Sugar,  in  coarse  powder  {15^  oz.  com.),  fourteen  troyounces. 
Water,  eight  liuidouuces. 

Dissolve  the  gum  Arabic  in  the  water,  without  heat ;  then  the 
sugar  with  a  gentle  heat,  and  strain. 

Syrupus  Acidi  Citrici.    {Syi-up  of  Citric  Acid.)    U.  S.  P. 

Talie  of  Citric  acid,  in  fine  powder,  one  hundred  and  twenty  grains. 
Oil  of  lemons,  four  minims. 
Syrup,  two  pints. 

Rub  the  citric  acid  and  oil  of  lemon  with  a  fluidounce  of  the 
syrup ;  then  add  the  mixture  to  the  remainder  of  the  syrup,  and 
dissolve  with  a  gentle  heat. 

Syrupus  Allii.    (Syrup  of  Garlic.)  U.  S.  P. 

Take  of  Garlic,  sliced  and  bruised,  six  troyounces. 

Sugar,  in  coarse  powder  (1  lb.  10  oz.  com. ),  twenty-four  troyounces. 
Diluted  acetic  acid,  a  pint. 

Macerate  the  garlic  with  ten  fluidounces  of  the  diluted  acetic 
acid,  in  a  glass  vessel,  for  four  days,  and  express  the  liquid.  Then 
mix  the  residue  with  the  remainder  of  the  acid,  and  again  express 
until  sufficient  additional  liquid  has  been  obtained  to  make  the 
whole,  when  filtered,  measure  a  pint.  Lastly,  introduce  the  sugar 
into  a  two-pint  bottle,  pour  upon  it  the  filtered  liquid;  and  agitate 
until  it  is  dissolved. 

Syrupus  Amygdalce.  {Syrup  of  Almond.)  U.  S.  P. 

Take  of  Sweet  almond,  twelve  troyounces. 
Bitter  almond,  four  troyounces. 

Sugar,  in  coarse  powder  (4  lbs.  15  oz.  com. ),  seventy-two  troyounces. 

Water,  three  pints. 
Having  blanched*  the  almonds,  rub  them  in  a  mortar  to  a  very 
fine  paste,  adding,  during  the  trituration,  three  fluidounces  of  the 
water  and  twelve  troyounces  of  the  sugar.  Mix  the  paste  thoroughly 
with  the  remainder  of  the  water,  strain  with  strong  expression,  add 
to  the  strained  liquid  the  remainder  of  the  sugar,  and  dissolve  it 
with  the  aid  of  a  gentle  heat.  Lastly,  strain  the  solution  through 
muslin,  and,  having  allowed  to  cool,  keep  it  in  well-stopped  bottles 
in  a  cool  place. 

Syrupus  Aurantii  Corticis.    {Syrup  of  Orange-Peel.)  U.  S.  P. 
Take  of  Sweet  orange-peel,  recently  dried,  and  in  moderately  fine  powder, 
two  troyounces. 
Carbonate  of  magnesium,  half  a  troyounce. 
Sugar,  in  coarse  powder  (1  lb.  14ioz.  com.),  twenty-eight  troy- 
ounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 


*  Almonds  are  to  be  blanched  by  pouring  hot  water  over  ^'lem  .nnd  permitting  them 
to  remain  till  the  skin  is  soft,  when  a  slight  squeeze  between  the  'l'^"*^ -^l '^^^f 
will  cause  the  almond  to  slip  out  of  the  skin  ;  no  unnecessary  heat  should  be  usca, 
nor  should  it  be  continued  longer  than  is  required  to  soften  tlio  skin. 
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Moisten  the  orange-peel  with  half  a  fluidounce  of  alcohol,  intro- 
iluoe  it  into  a  conical  percolator,  and  pour  alcohol  upon  it  until  six 
tluidounces  of  tincture  have  passed.  Evaporate  this,  at  a  tempera- 
ture not  exceeding  120°,  to  two  fluidounces,  add  the  carbonate  of 
magnesium  and  a  troyounce  of  the  sugar,  and  rub  them  together, 
gradually  adding  half  a  pint  of  water  during  the  trituration.  Then 
filter,  and,  having  added  sufficient  water  to  make  the  liquid  mea- 
sure a  pint,  dissolve  in  it  the  remainder  of  the  sugar  with  the  aid 
of  a  gentle  heat,  and  strain. 

Syrupus  Aurantii  Flonim.    {Syrup  of  Orange  Flowers.)  U.  S.  P. 

Take  of  Orange-flower  water,  twenty  fluidounces. 

Sugar  (iu  coarse  powder),  thirty-six  troyounces. 

Dissolve  the  sugar  in  the  orange-flower  water,  with  the  aid  of  a 
gentle  heat. 

Syrupus  Ferri  lodidi,  IT.  S.  P. 

Take  of  Iodine,  two  troyounces. 

Iron,  in  the  form  of  wire,  and  cut  in  smaU  pieces,  three  hundred 
grains. 

Distilled  water,  three  fluidounces. 
Syrup,  a  suflicient  quantity. 

Mix  the  iodine,  iron,  and  distilled  water  in  a  flask  of  thin  glass, 
shake  the  mixture  occasionally  until  reaction  ceases  and  the  solution 
has  a  green  color  and  has  lost  the  smell  of  iodine.  Then,  having 
introduced  the  pint  of  syrup  into  a  graduated  bottle,  heat  it  by 
means  of  a  water-bath  to  212°,  and  through  a  small  funnel  inserted 
in  the  mouth  of  the  bottle,  and  reaching  below  the  surface  of  the 
syrup,  filter  into  it  the  solution  already  prepared.  When  this  has 
passed,  close  the  bottle,  shake  it  thoroughly,  and  when  the  liquid 
has  cooled,  add  sufficient  syrup  to  make  the  whole  measure  twenty 
fluidounces.  Lastly,  again  shake  the  bottle  and  transfer  the  con- 
tents to  two  ounce  vials,  which  must  be  well  stopped. 

Syrwpus  IpecacuanhcE.    {Syrup  of  Ipecacuanha.)    U.  S.  P. 

Take  of  Fluid  extract  of  ipecacuanlia,  two  fluidounces. 
Syrup,  tliirty  fluidounces. 

Mix  them. 

Syrupus  Kramerice.    {Syrup  of  Hhatany.)   U.  S.  P. 

Take  of  Khatany,  in  moderately  fine  powder,  twelve  troyounces. 

Sugar,  in  coarse  powder  (2  lbs.  1  oz.  com.),  thirty  troyounces. 
Water,  a  sufficient  quantity. 

Mix  the  rhatany  with  half  a  pint  of  water,  and,  having  allowed 
the  mixture  to  stand  for  two  hours,  introduce  it  into  a  glass  perco- 
lator and  gradually  pour  water  upon  it  until  four  pints  of  filtered 
liquid  are  obtained.  Evaporate  tliis,  by  means  of  a  water-bath,  to 
seventeen  fluidounces,  and  having  added  the  sugar,  dissolve  it  with 
the  aid  of  a  gentle  heat,  and  strain  the  solution  while  hot. 
45 
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This  syrup  may  also  be  prepared  in  the  following  manner  : — 

Take  of  Fluid  extract  of  rhatany,  twelve  fluidounces. 
Syrup,  twenty-four  fluidounces. 

Mix  them. 

Syrnpus  Laducarii.    {Syrup  of  Lactucarium.)   U.  S.  P. 

Take  of  Lactucarium,  a  troyounce. 

Syrup,  fourteen  fluidounces. 
Diluted  alcohol,  a  suflicicnt  quantity. 

Rub  the  lactucarium  with  sufficient  diluted  alcohol,  gradually 
added,  to  bring  it  to  a  syrupy  consistence.  Then  introduce  it  into 
a  conical  percolator,  and,  having  carefully  covered  the  surface  with 
a  piece  of  muslin,  gradually  pour  diluted  alcohol  upon  it  until  half 
a  pint  of  tincture  has  passed.  Evaporate  this,  by  means  of  a  water- 
bath,  at  a  temperature  not  exceeding  160°,  to  two  fluidounces,  mix 
it  with  the  syrup,  previously  heated,  and  strain  while  hot. 

Syrupus  Limonis.    {Syrup  of  Lemon.)    U.  S.  P. 

Take  of  Lemon  juice,  recently  expressed  and  strained,  a  pint. 

Sugar,  in  coarse  powder  (3  lbs.  5  oz.  com.),  forty-eight  troyounces. 
Water,  a  pint. 

Mix  the  lemon  juice  and  water,  and,  having  added  the  sugar  to 
the  mixture,  dissolve  it  with  the  aid  of  a  gentle  heat,  and  strain 
the  solution  while  hot. 

Syrupus  Pruni  Virginiance.  {Syrup  of  Wild  Cherry  Bark.)  U.  S.  P. 

Take  of  Wild  cherry  bark,  in  coarse  powder,  five  troyounces.  | 
Sugar,  in  coarse  powder  (1  lb.  14^  oz.  com.),  twenty-eight  troy-| 

oimces. 
Water,  a  sufiicient  quantity. 

Moisten  the  bark  thoroughly  with  water,  and  allow  it  to  stand 
for  twenty-four  hours  in  a  close  vessel ;  then  pack  it  firmly  in  a 
glass  percolator,  and  gradually  pour  water  upon  it  until  a  pint  of 
filtered  liquid  is  obtained.  To  this,  transferred  to  a  bottle,  add  the 
sugar,  and  agitate  occasionally  until  it  is  dissolved. 

Syrupus  Rhei.    {Syrup  of  Bhubaro.j    U.  S.  P. 

'  Fluid  extract  of 
Syrup,  twenty-ni 

Mix  them  thoroughly. 

Syrupus  Rhei  Aromaticus.    {Aromatic  Syrup  of  Rhubarb.)   U.  S.  P. 

Take  of  Rhubarb,  in  moderately  fine  powder,  two  troyounces  and  a  half. 
Cloves,  in  moderately  hne  powder, 

Cinnamon,  in  fine  powder,  each,  half  a  troyounce.         ,  ^ 
Nutmeg,  in  moderately  fine  powder,  one  hundred  and  twenty 

grains. 
Syrup,  six  pints. 

Jdilutcd  alcohol,  a  sufficient  quantity. 
Mix  the  powders,  and,  having  moistened  the  mixture  with  two 


Take  of  Fluid  extract  of  rhubarb,  three  fluidounces. 
Syrup,  twenty-nine  fluidounces. 
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fluUIoiinces  of  diluted  alcohol,  introduce  it  into  a  conical  percolator, 
and  pour  diluted  alcohol  upon  it  until  a  pint  of  tincture  has  passed. 
Add  this  to  the  syrup,  previously  heated,  and  mix  them  thoroughly. 

Synqnis  Hosce  Gallicce.    {Syrup  of  Bed  Rose.)    U.  S.  P. 

Take  of  Ked  rose,  in  moderately  fine  powder,  two  troyounces. 

Sugar,  in  coarse  jDowder  (1  lb.  3^  oz.  com.),  eighteen  troyounces. 
Diluted  alcohol, 

Water,  each,  a  sufficient  quantity. 

Moisten  the  rose  with  diluted  alcohol,  pack  it  firmly  in  a  conical 
glass  percolator,  and  gradually  pour  diluted  alcohol  upon  it  until  a 
iiuidounce  of  tincture  has  passed.  Set  this  aside,  and  continue  the 
percolation  until  five  fluidounces  more  of  tincture  are  obtained. 
Evaporate  this  with  a  gentle  heat  to  a  fluidounce  and  a  half,  and 
mix  it  with  seven  fluidounces  of  water.  Then,  having  added  the 
sugar,  dissolve  it  with  the  aid  of  a  gentle  heat,  and  strain  the  solu- 
tion while  hot.  Lastly,  when  the  solution  is  cold,  add  the  fluid- 
ounce  of  reserved  tincture,  and  mix  them  thoroughly. 

SyrupiLS  Ruhi.    {Syrup  of  Blackberry  Moot.)    U.  S.  P. 

Take  of  Fluid  extract  of  blackberry,  half  a  pint. 
Syrup,  a  pint  and  a  half. 

Mix  them. 

Syrupus  Sarsaparillse  Compositus.    {Compound  Syrup  of  Sarsapa- 

rilla.)    U.  S.  P. 

Take  of  Sarsaparilla,  in  moderately  coarse  powder  (1  lb.  10  ozs.  com.), 
twenty-four  troyounces. 
Guaiacum  wood,  in  moderately  coarse  powder,  three  troyounces. 
Pale  rose,  in  moderately  fine  powder 
Senna,  in  moderately  fine  powder. 

Liquorice  root,  in  moderately  fine  powder,  each,  two  troyounces. 

Oil  of  sassafras, 

Oil  of  anise,  each,  five  minims. 

Oil  of  gaultheria,  three  minims. 

Sugar,  in  coarse  powder  (6  lbs.  9  oz.  com.),  ninety-six  troyounces. 
Water,  a  pint. 

Diluted  alcohol,  a  sufficient  quantity. 

Mix  the  solid  ingredients,  except  the  sugar,  with  three  pints  of 
diluted  alcohol,  and  allow  the  mixture  to  stand  for  four  days  ;  then 
transfer  it  to  a  cylindincal  percolator,  and  gradually  pour  diluted 
alcohol  upon  it  until  six  pints  of  tincture  have  ])assed.  Evaporate 
this,  by  means  of  a  water-bath,  to  three  pints,  add  the  water,  filter, 
and  add  the  sugar,  dissolve  it  with  the  aid  of  heat,  and  strain  the 
solution  while  hot.  Lastly,  rub  the  oils  with  a  small  portion  of 
the  solution,  and  mix  them  thoroughly  with  the  remainder. 

Syrupus  Scillce.    {Syrup  of  Squill.)  TJ.  S.  P. 

Take  of  Vinegar  of  squill,  a  pint. 

Sugar,  in  coarse  powder  (1  lb.  10  ozs.  com.),  twenty-four  troy- 
ounces. 

Dissolve  the  sugar  in  the  vinegar  of  squill,  with  the  aid  of  a 
gentle  heat,  and  strain  the  solution  while  hot. 
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Syrupus  Scillce  Compositus.    {Compound  Syrup  of  Squill.)   U.  S.  P, 

Take  of  Squill,  in  moderately  coarse  powder, 

Sencka,  in  moderately  fine  powder,  each,  four  troyounces. 
Tartrate  of  antimony  and  potassium,  forty-eight  grains. 
Sugar,  in  coarse  powder  (2  lbs.  14  oz.  com.),  forty-two  troyounces. 
Diluted  alcohol, 

"Water,  each,  a  sufficient  quantity. 

Mix  the  squill  and  seneka,  and,  having  moistened  the  mixture 
with  half  a  pint  of  diluted  alcohol,  allow  it  to  stand  for  four  days. 
Then  transfer  it  to  a  conical  percolator,  and  pour  diluted  alcohol 
upon  it  until  three  pints  of  tincture  have  passed.  Boil  this  for  a 
few  minutes,  evaporate  it  by  means  of  a  water-bath  to  a  pint,  add 
fourteen  fluidounces  of  boiling  water,  and  filter.  Dissolve  the 
sugar  in  the  filtered  liquid,  and,  having  heated  the  solution  to  the 
boiling  point,  strain  it  while  hot.  Then  dissolve  the  tartrate  of 
antimony  and  potassium  in  the  solution  while  still  hot,  and  add 
sufficient  boiling  water,  through  the  strainer,  to  make  it  measure 
three  pints.    Lastly,  mix  the  whole  thoroughly  together. 

Syrupus  SenegcB.    {Syrup  of  Seneka.)  U.  S.  P. 

Take  of  Seneka,  in  moderately  fine  powder,  four  troyoimces. 

Sugar,  in  coarse  powder  (1  lb.  ^  oz.  com.),  fifteen  troyounces. 
Diluted  alcohol,  two  pints. 

Moisten  the  seneka  with  two  fluidounces  of  the  diluted  alcohol ; 
then  transfer  it  to  a  conical  percolator,  and  gradually  pour  on  it  the 
remainder  of  the  diluted  alcohol.  When  the  tincture  has  ceased 
to  pass,  evaporate  it,  by  means  of  a  water-bath,  at  a  temperature 
not  exceeding  160°,  to  half  a  pint ;  then  filter,  and,  having  added 
the  sugar,  dissolve  it  with  the  aid  of  a  gentle  heat,  and  strain  the 
solution  while  hot. 

Syrupus  Tolutanus.    {Syrup  of  Tolu.)  U.  S.  P. 

Take  of  Tinctm-e  of  Tolu,  two  fluidounces. 

Carbonate  of  magnesium,  one  hundred  and  twenty  grains. 
Sugar,  in  coarse  powder  (1  lb.  12^  oz.  com.),  twenty-six  troy- 
ounces. 
Water,  a  pint. 

Eub  the  tincture  of  Tolu  first  with  the  carbonate  of  magnesium 
and  two  troyounces  of  the  sugar,  then  with  the  water,  gradually 
added,  and  filter.  To  the  filtered  liquid  add  the  remainder  of  the 
sugar,  and,  having  dissolved  it  with  the  aid  of  a  gentle  heat,  stram 
the  solution  while  hot. 

Syrupus  Zingiberis.    {Syrup  of  Ginger.)    U.  S.  P. 

Take  of  Fluid  extract  of  ginger,  a  fluidounce. 

Carbonate  of  magnesium,  one  hundred  and  sixty  grams. 
Sugar,  in  coarse  powder,  seventy-two  troyounces. 
"Water,  forty-two  fiuidounces. 
Rub  up  the  fluid  extract  of  ginger  first  with  the  carbonate  of 
magnesium  and  two  troyounces  of  sugar,  and  then  with  the  watei 
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gradually  added,  and  filter.  To  the  filtered  liquid  add  the  re- 
niainder  of  the  sugar,  and,  having  dissolved  it  with  the  aid  of  a 
o-entle  heat,  strain  the  solution  while  hot. 

Unofficinal  Syrups. 
Syrup  of  Chamomile.    {Syrupus  Anthemidis.) 

Take  of  Chamomile  flowers,  in  coarse  powder    One  troyounce. 

Cold  water  Twelve  tiuidounces. 

Ketiued  sugar,  in  coarse  powder    .    .    Twenty  ounces. 

Make  an  infusion  by  displacement  of  the  chamomile  flowers  and 
water,  remove  the  residue  from  the  apparatus,  and  place  the  coarsely 
powdered  sugar  in  its  stead ;  on  this  pour  the  infusion  until  it  is 
entirely  dissolved. 

The  foregoing  formula  by  the  author  was  published  iu  the  Ame- 
rican Journal  of  Pharmacy,  vol.  xvi.  p.  18,  and  although  not  an 
active  medicinal  agent,  has  been  acceptable  to  some  of  the  many 
admirers  of  chamomile. 

The  dose  might  be  stated  at  a  tablespoonful. 

Sytnip  of  Fipsisseioa.    {Syrupus  ChimapJiilce.)   (Prof.  Procter.) 

Take  of  Pipsissewa  (Chimaphila,  77.  >S.)     .    .    Four  troyounces. 

Sugar  Twelve  troyounces. 

"Water  A  sufficient  quantity. 

Macerate  the  pipsissewa,  finely  bruised,  in  eight  fluidounees  of 
water  for  thirty-six  hours,  and  then  subject  it  to  displacement, 
until  one  pint  of  fluid  is  obtained;  reduce  this  by  evaporation  to 
eight  fluidounees,  add  the  sugar,  and  form  a  syrup  .in  the  usual 
manner. 

The  long  preliminary  maceration  is  rendered  necessary  by  the 
coriaceous  character  of  the  leaves,  which  impedes  their  easy  ex- 
haustion by  the  menstruum. 

On  account  of  this  property,  some  have  preferred  boiling  them 
in  successive  portions  of  water,  mixing  the  decoctions,  evaporating, 
and,  after  the  sugar  has  been  dissolved,  adding  a  small  portion  of 
alcohol,  to  obviate  the  proneness  to  decomposition  common  to  most 
syrups  made  in  this  way. 

One  fluidounce  of  this  syrup  represents  two  drachms  of  the  leaves. 
Syrup  of  pipsissewa  is  an  eflScient  preparation  of  one  of  our  most 
valuable  and  abundant  indigenous  tonic  and  alterative  medicines. 
Dose,  a  tablespoonful. 

Pipsissewa  is  much  used  in  combination  with  sarsaparilla  and 
other  alteratives,  and  enters  into  numerous  private  recipes  of  that 
description. 

Syrup  of  Uva  Ursi.    {Syrupus  Uvoe  Ursi.)   (Duhamel  and  Procter.) 

Take  of  Bearberry  leaves  (Uva  Ursi,  J7. /S.)   .    Four  troyounces. 

Water  A  sufficient  quantity. 

Sugar  One  pound. 

To  the  finely  bruised  uva  ursi,  add  water  till  it  is  thoroughly 
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moistened,  then  place  it  in  a  displacement  apparatus,  and  operate 
by  percolation  till  it  is  exhausted  of  all  its  soluble  active  })rinciples; 
then  evaporate  to  ten  fluidouuces;  add  the  sugar,  and  form  a  syrup, 
marking  31°  Baurad 

The  dose  of  this  might  be  stated  as  a  tablespoonful.  Like  the 
foregoing,  this  syrup  is  a  good  preparation  of  a  valuable  medicine; 
the  two  may  often  be  advantageously  associated  in  diseases  of  the 
urinary  organs. 

Compound  Syrup  of  Carrageen. 

Take  of  Horehound  (Marrubium,  TJ.  S.)    .    .    1  ounce. 

Liverwort  (Hepatica,  U.  S.)     ...    6  drachms. 
Water  4  pints. 

Boil  for  15  minutes,  express,  and  strain ;  then  add 

Carrageen  (Chondrus,  U.  S.)    .    .    .    6  drachms, 

previously  well  washed  with  cold  water.  Boil  again  for  15  or  20 
minutes,  strain  through  flannel,  and  add 

Sugar,  1  lb.  (commercial)  to  each  pint  by  measure. 

The  dose  of  this  agreeable  medicine  is  a  teaspoonful  occasionally; 
it  is  a  good  demulcent,  without  sedative  effects. 

The  foregoing  recipe  has  been  in  use  for  some  twenty  years  in 
our  establishment,  and  the  syrup  has  been  pretty  extensively  used 
as  a  popular  cough  medicine.  It  does  not  keep  well  in  summer, 
unless  in  a  cool  place. 

Compound  Syrup  of  Blackberry  Boot.    {Syrupus  Buhi  Comp.) 

Take  of  Blackberry  root,  bruised   8  troyoxmces. 

Cinnamon, 
Cloves,  and 

Nutmegs,  of  each   3  drachms. 

Sugar   4  pounds  (commercial).- 

"Water   4  pints. 

Boil  the  root  and  the  aromatics  in  the  water  for  one  hour;  ex- 
press and  strain;  then  add  the  sugar,  form  a  syrup,  and  again 
strain;  then  add 

French  brandy  6  fluidounces. 

Oil  of  cloves,  and 

Oil  of  cinnamon,  of  each  4  drops. 

Dose,  from  a  teaspoonful  for  a  child  of  two  years  old,  to  a  table- 
spoonful  for  an  adult,  repeated  as  occasion  requires. 

The  astringent  virtues  of  blackberry  root  are  almost  universally 
known,  and  it  is  much  used  in  the  form  of  decoction  and  syriip 
throughout  the  country,  both  as  a  domestic  remedy  and  in  regular 
medical  practice.  This  preparation  has  been  long  in  use,  and  lias 
the  merit  of  an  aromatic  and  gently  stimulant  effect  combined  with 
astringency. 
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Syrup  of  Sweet  Gum  Bark.    {Ligiddambar  Styracifiua.) 

Dr.  Charles  W.  Wright,  Professor  of  Chemistry  in  the  Kentucky 
School  of  Medicine,  recommends  a  syrup  made  from  the  bark  of 
Uquidanibar  styracijiua,  or  sweet  gum  tree  of  our  forests,  as  a  remedy 
in  the  diarrhoea  so  prevalent  among  children  in  our  large  cities  ia 
hot  weather,  and  which  frequently  terminates  in  cholera  infantum. 
Ilis  formula  is  that  of  the  officinal  syrup  of  wild  cherry,  merely 
substituting  one  bark  for  the  other.  The  advantage  claimed  for 
it  is  that  of  being  retained  by  'an  irritable  stomach  when  almost 
every  other  form  of  astringent  medicine  is  rejected;  the  taste  is 
very  agreeable.  The  dose  for  an  adult  is  a  fluidounce  after  each 
operation  of  the  bowels;  children  may  take  from  a  fluidrachm  to 
half  a  fluidounce. 

Syrup  of  Frostwort    {Syrupus  Helianthemi.) 

Take  of  Frostwort  (the  herb)   4  ounces. 

Water,  and 

Alcohol,  of  each   A  sufficient  quantity. 

Sugar   16  ounces. 

Macerate  the  bruised  herb  in  eight  fluidounces  of  diluted  alcohol, 
for  twenty -four  hours;  percolate  with  a  mixture  of  one  jDart  of 
alcohol  to  three  of  water,  till  the  liquid  comes  over  nearly  free  from 
the  taste  and  color  of  the  plant ;  then  evaporate  to  one  j)int,  add 
the  sugar,  boil  for  a  minute  or  two,  and  strain. 

Rock  rose,  frostwort,  and  frost  weed  are  common  synonyms  of 
the  herb  which  is  officinal  in  the  secondary  list  of  the  Pharmacopce.ia 
as  helianthemum,  the  herb  of  helianthemum  Canadense;  but  more 
familiarly  known  as  cistus  Canadensis,  the  name  given  to  it  by 
some  botanists. 

Having  for  some  years  prepared  a  syrup  of  this  plant,  which  was 
used  with  success  by  my  brother,  the  late  Dr.  Isaac  Parrish,  in  scro- 
fulous afl'ections  of  the  eyes,  and  also  by  several  other  practitioners 
in  diseases  of  the  scrofulous  type,  I  insert  the  formula  as  above  for 
the  information  of  such  as  are  disposed  to  make  a  trial  of  this 
valuable  indigenous  alterative. 

The  dose  of  this  syrup  is  a  fluidrachm  three  times  a  day. 

Syrup  of  Bittersweet.    {Syrupus  Dulcamarce.) 

Take  of  Bittersweet,  coarsely  powdered  4  ounces. 

Water  12  ounces. 

Alcohol  4  fluidounces. 

Mix  the  liquids,  and  having  moistened  the  bittersweet  with  six 
fluidounces  of  the  menstruum,  set  it  aside  for  four  days,  then  pack  it 
in  a  displacer,  pour  on  the  powder  menstruum  sufficient  to  obtain 
one  pint  of  tincture,  using  water  to  displace  the  mixed  alcohol  ami 
water  ;  evaporate  to  half  a  pint,  add  fifteen  ounces  of  sugar,  and  make 
a  syrup.    Dose,  a  tablespoonful, 

.  This  recipe  furnishes  a  syrup  which  is  adapted  to  use  by  itself,  or 
in  combination  with  those  of  sarsaparilla  and  other  alteratives  in 
cutaneous  and  rheumatic  diseases. 
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Syrup  of  Gillenia. 

Take  of  Gillenia  (root)   gij. 

Diluted  alcohol   Oj. 

Sugar   Thirty  troyounces. 

"Water   Sufficient.  . 

Reduce  the  gillenia  to  coarse  powder,  treat  it  by  displacement 
with  diluted  alcohol  till  Oj  is  obtained.  Evaporate  to  f. 5 vj,  filter, 
and  add  sufficient  water  to  make  the  liquid  measure  Oj,  then  add 
the  sugar  and  dissolve  by  the  aid  of  heat. 

This  syrup  has  the  same  proportion  of  the  medicinal  ingredient 
contained  in  syrup  of  ij^ecacuanha,  which  it  resembles  in  properties,, 
though  less  agreeable  to  the  taste.    The  dose  is  f^j. 

The  high  price  which  ipecacuanha  has  so  long  sustained  has  led 
to  inquiries  for  a  good  substitute  growing  on  our  own  soil,  and 
always  attainable.  "  Gillenia  trifoliata,"  Indian  physic,  is  a  common 
indigenous  herb,  the  root  of  which  has  long  been  known  to  possess 
very  decided  nauseant  and  emetic  properties.  It  cannot  be  claimed 
for  it  that  it  is  identical  with  ipecacuanha  in  therapeutical  action, 
although  sufficiently  allied  to  it  to  be  used  in  many  cases,  particu- 
larly of  catarrhal  affections,  as  a  substitute.  The  foregoing  syrup 
I  have  contrived  with  a  view  to  remove  one  of  the  chief  objections 
on  the  part  of  the  physician  to  the  trial  of  indigenous  drugs,  namely, 
the  absence  of  suitable  preparations.  As  far  as  it  has  yet  been 
used,  it  gives  promise  of  answering  a  good  purpose. 

Williams'  Sarsaparilla  Syrwp. 

This  preparation  was  much  prescribed  by  the  late  Dr.  J.  E. 
Mitchell,  who  furnished  the  following  formula : — 

Take  of  Compound  sjrrup  of  sarsaparilla  Oj- 

Corrosive  chloride  of  mercmy  gr.  ij. 

Extract  of  conium  Sj. 

Triturate  the  corrosive  chloride  with  a  little  alcohol  and  water 
till  dissolved,  then  incorporate  it  and  the  extract  of  conium  with 
the  syrup. 

Dose,  a  tablespoonful. 

Syrup  of  Assafcetida.    (R.  Peltz.) 

The  object  of  this  formula  is  to  furnish  a  preparation  of  assafce- 
tida, free  from  alcoholic  stimulus,  and  yet  tolerably  permanent. 
Although  an  old  specimen  of  this  syrup  has  a  more  fetid  odor  than 
a  recent  one,  yet  the  change  takes  place  much  less  rapidly,  and  to 
a  less  extent,  than  in  the  case  of  the  milk  or  mixture  of  assafoetida, 
for  which  it  may  be  substituted  by  the  physician  when  it  is  not 
convenient  to  prepare  the  former: — 

Take  of  Assafoetida  One  ounce. 

BoiUng  water    .    .    .'  One  pnit. 

Sugar  Two  pounds. 

Eub  the  assafffitida  with  part  of  the  boiling  water,  till  a  uniform 
paste  is  made  ;  then  gradually  add  the  rest  of  the  water,  strani,  aud 
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add  the  sugar,  applying  a  gentle  heat  to  dissolve  it._  Dose,  a  tal)le- 
spoonful,  containing  seven  grains  and  a  half  (15  grains  to  the  fluid- 
ounce)  of  assafo3tida. 

By  adding  one  part  of  tincture  of  assafoetida  to  four  parts  of 
syrup,  and  evaporating  ofl"  the  alcohol,  a  substitute  for  the  fore- 
going may  be  prepared. 

Syrup  of  Poppies.    {Syrupus  Papaveris.) 

Take  of  Poppj'  heads  16  ounces. 

Diluted  alcohol  4  pints. 

Sugar  30  ounces. 

Deprive  the  poppy-heads  of  their  seeds  ;  bruise  them  thoroughly, 
macerate  them  in  twice  their  weight  of  diluted  alcohol  for  two 
days,  express  powerfully,  add  the  remainder  of  the  diluted  alcohol, 
and  after  twenty-four  hours  again  express ;  evaporate  the  liquid  to 
one  pint,  strain,  and  add  the  sugar,  and  dissolve  by  the  aid  of  a 
gentle  heat. 

This  syrup,  which,  as  usuall}''  prepared,  is  extremely  liable  to 
ferment,  and  on  that  account  is  a  very  troublesome  preparation  to 
apothecaries  who  have  occasional  calls  for  it,  may  be  conveniently 
made  by  the  above  process  of  Professor  Procter,  so  as  to  be  perma- 
nent. 

The  proportion  of  the  capsules,  though  somewhat  smaller  in  this 
than  in  the  formula  of  the  London  Pharmacopoeia,  is  larger  than 
those  of  most  of  the  continental  authorities ;  the  dose  may  be  stated 
to  be  from  a  fiuidrachm  to  a  half  fluidounce.  There  is  consider- 
able diflerence  in  the  strength  of  this  syrup,  if  the  weight  of  the 
capsules  is  taken  before  the  removal  of  the  seeds,  as  implied  in  this 
recipe,  instead  of  afterwards,  as  implied  in  the  recipe  of  the  London 
College.  The  London  College  directs  its  preparation  with  boiling 
water,  and  the  subsequent  addition  of  alcohol  to  prevent  fermenta- 
tion, a  very  inferior  process  to  that  recommended  above. 

Dorvault  recommends  the  syrup  of  poppies  to  be  prepared  by  dis- 
solving half  a  troyounce  of  extract  of  jjoppies  in  eight  troyounces 
of  water,  filtering,  and  adding  this  solution  to  fifty  troyounces  of 
simple  syrup,  and  evaporating  to  fifty  troyounces  weight. 

Syrup  of  Sulphate  of  3forphia. 

I  believe  there  is  no  published  recipe  for  this  except  one  that  is 
given  in  Griffith's  Formulary,  credited  to  Cadet,  which  prescribes 
one  grain  of  the  salt  to  four  fluidounces  of  syrup.  Under  the  head 
of  Syrup  of  Poppies,  in  the  U.  S.  Disj)ensatory,  Dr.  "Wood  suggests 
the  use  of  a  syrup  made  by  dissolving  four  grains  of  the  sulplmte 
of  morphia  in  a  pint  of  syrup  (a  quarter  of  a  grain  to  the  ounce, 
the  same  as  Cadet's)  as  a  substitute  for  the  syrup  of  poppies,  which, 
made  by  the  old  recipe,  is  so  prone  to  ferment. 

Notwithstanding  that  we  have  no  officinal  or  other  recognized 
recipe  (that  of  Cadet  being  almost  unknown  in  this  countr3^),Yhysi- 
cians  frequently  prescribe  syrupus  morphito  sulphatis,and  generally, 
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as  far  as  I  have  inquired,  under  the  impression  that  there  is  a 
syrup  corresponding  in  strength  with  tlje  officinal  liquor  morphiii' 
sulphatis,  one  grain  to  the  ounce,  and  hence  the  habit  has  grown 
up  with  apothecaries  of  making  this  preparation  extemporaneously 
of  that  strength. 

This  is  more  remarkable,  from  the  fact  that  the  syrups  of  acetate 
and  muriate  of  morphia  of  the  Dublin  Fharmacoioceia  are  in  tlie 
proportion  of  one  grain  to  four  fluidounces. 

Tliis  discrepancy  in  practice  cannot,  I  think,  he  remedied  by  the 
further  publication  of  unauthorized  recipes,  and  physicians  should 
not  fail  to  indicate  the  proportions  designed  in  prescribing  the  salt 
in  solution  in  syrup.  Should  there  not  be  an  officinal  preparation 
with  such  a  distinctive  name  and  authorized  proportions  as  would 
remedy  so  serious  a  departure  from  uniformity  ? 

Jackson's  Pectoral  Syrup. 

Alfred  B.  Taylor,  in  the  American  Journal  of  Pharmacy,  vol. 
xxiv.  p.  34,  holds  the  following  language  :^ — 

"A  prescription  of  Prof.  Samuel  Jackson,  of  Philadelphia,  fami- 
liarly known  as  his  'pectoral  syrup,'  has  obtained  considerable 
reputation  from  its  beneficial  action  in  cases  of  coughs,  colds,  etc. 
We  believe  the  prescription  was  originally  given  to  Mr.  E.  Durand, 
but  as  the  syrup  has  for  some  time  been  a  standing  preparation 
with  many  of  our  druggists,  we  have  thought  that  a  published 
formula  would  be  acceptable  both  for  the  purpose  of  giving  its 
benefit  to  those  who  may  not  be  familiar  with  its  composition,  and 
of  promoting  uniformity  among  those  who  may  already  be  ac- 
customed to  prepare  it.  Dr.  Jackson  has  furnished  us  with  the 
following  recipe : — 

Take  of  Sassaf.  medullse   3j- 

Acacite   .Ij. 

Saccliari   lljjf. 

Morphise  mmiat   gr.  viij. 

Aquae    Oj.  or  q.  s. 

"  The  sassafras  pith  and  gum  Arabic  are  to  be  put  into  the  water 
and  allowed  to  stand  ten  or  twelve  hours  with  occasional  stirring. 
The  sugar  is  to  be  dissolved,  cold,  in  the  mucilage,  which,  after 
being  strained,  should  be  made  to  measure  two  pints  by  the  addi- 
tion of  water ;  lastly,  the  muriate  of  morphia  is  to  be  dissolved  iu 
the  syrup." 

In  one  recipe  which  has  been  used  for  a  number  of  years,  half  a 
grain  of  sulphate  of  morphia  is  prescribed,  in  place  of  a  quarter  of 
a  grain,  to  the  ounce,  as  in  the  above,  and  to  this  is  added  about 
half  a  drachm  of  Hoffmann's  anodyne,  and  a  drop  of  oil  of  sassafras 
to  each  pint. 

A  recipe  used  by  some  pharmacists  is  as  follows : — 

Take  of  Syrup  of  gum  Arabic   One  pint. 

Muriate  of  morphia   I^our  orauis. 

Oil  of  sassafras   Four  Hrops. 

Mix. 

The  adult  dose  of  this  syrup  is  a  teaspoonful. 
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Aubergier's  Syrup  of  Lactucarium. 

Tlie  recipe  of  Aubergier  contains  45  grains  of  extract  of  "Eng- 
lish" lactucarium,  15  grains  of  citric  acid,  and  suflicient  boiling 
\v;iter  with  the  proper  proportion  of  sugar,  and  sufficient  orange- 
llower  water  to  flavor  it,  to  constitute  one  pint  of  syrup.    It  is, 
I  however,  a  very  mild  preparation,  the  extract  being  very  partially 
■  soluble  in  the  citric  acid  and  water,  so  that  scarcely  half  a  grain 
of  lactucarium  is  contained  in  the  teaspoonful.    The  new  officinal 
syrupus  laducarii,  on  the  contrary,  is  a  comparatively  strong  prepa- 
:  ration,  which  would  be  very  unsuitable  to  dispense  when  Auber- 
;  gier's  is  called  for.    The  fluid  extract  of  lactucarium,  described  in 
:  the  chapter  on  that  class  of  preparations,  was  oi-iginally  prepared 
i  by  W.  C.  Bakes  and  myself  (see  Amer.  Journ.  of  Pharm.,  1860,  p. 
225)  for  the  purpose  of  making  a  substitute  for  Aubergier's  syrup 
and  for  tincture  of  lactucarium ;  the  following  is  the  modified 
formula  for  the  syrup: — 

Take  of  Fluid  ext.  of  (English)  lactucarium   .    .  A  fluiclrachm. 

Sugar   Two  pounds  (com.). 

"Water   One  pint. 

Syrup  of  orange-flower   Fom:  fluidounces. 

Triturate  the  fluid  extract  with  a  portion  of  the  sugar,  dissolve 
this  and  the  remainder  of  the  sugar  in  the  water  by  the  aid  of  heat, 
strain,  and  add  the  syrup  of  orange-flower. 

To  those  having  the  officinal  syrup  prepared,  the  following  for- 
mula may  be  a  convenience  in  preparing  a  modified  Aubergier's: — 


Take  of  SjTup  of  lactucarium,  77.     P   1  part. 

simple  syrup   10  parts.v 

Syrup  of  orange-flower   4  parts. 

Mix  them. 


This  is  a  mild  expectorant  and  sedative  preparation,  given  in 
doses  of  a  teaspoonful  to  a  tablespoonful. 

A  more  efficient  syrup  of  lactucarium  may  be  readily  prepared  as 
follows : — 


Take  of  Fluid  extract  of  lactucarium  j. 

Glycerin   f^j. 

Sugar .    .    Six  troj-ounces. 

Stronger  alcohol   f^ij. 


Rub  the  lactucarium  with  1  oz.  sugar  ;  then  add  very  gradually 
with  trituration  f5vj  of  water,  and  filter;  pass  water  through  the 
filter  till  fourteen  fluidrachms  have  been  obtained,  to  which  add 
f5ij  of  alcohol ;  then  mix  with  syrup  made  by  dissolving  five  troy- 
ounces  of  sugar  with  two  fluidounces  of  water  and  a  fluidounce  of 
glycerin. 

Syrup  of  Manna.    {Syrupus  3fanna;.) 

Th  is  is  often  directed  by  practitioners,  without  a  very  clear  idea 
of  what  they  are  prescribing,  since  neither  of  the  British  Pharma- 
copoeias nor  our  own  contains  any  mention  of  it.    The  following 
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recipe,  taken  from  the  Pharmacopee  Universelle,  I  have  used  with 
satisfactory  results : — 

Take  of  Flake  manna  Ten  ounces. 

Water  Twelve  ounces.  | 

Make  a  solution,  strain,  and  add 

Sugar  One  pound  (com.). 

"Which  dissolve  by  the  aid  of  heat. 

This  is  an  elegant  laxative,  where  not  contraindicated  by  debility 
of  the  digestive  organs,  and  is  chiefly  prescribed  for  children  and 
parturient  women. 

When  extemporaneously  prepared,  there  seems  no  necessity  of 
adding  the  sugar  at  all,  as  a  simple  solution  of  manna  in  water  is 
sufficiently  agreeable,  besides  being  stronger  than  the  above.  The 
peculiar  sugar  of  maniia  is  not  fermentable. 

Syrwpus  GallcE.    {Syrup  of  Galls.    Aromatic  Syrup  of  Galls.) 

This  old  and  esteemed  recipe  is  attributed  to  several  eminent 
physicians  of  the  last  generation.  It  is  used  in  chronic  diarrhoea, 
and  obstinate  cases  of  dysentery. 

Take  of  Bruised  galls  f  ss. 

Brandy  f^viij. 

Introduce  into  an  foviij  vial,  digest  in  hot  water  for  half  an 
hour,  and  filter ;  then  pour  it  into  a  saucer,  and  inflame  the  spirit 
with  a  lighted  taper;  add  sugar  §ij,  by  melting  it  in  the  flame  on 
a  fine  wire  support,  and  allowing  it  to  drop  into  the  brandy,  which 
must  be  stirred  till  it  ceases  to  burn,  and  a  syrup  is  formed.  Then 
introduce  it  again  into  the  faviij  vial,  and  fill  it  up  with  water. 

Some  recipes  direct  that  cinnamon  and  mace,  of  each  5ij,  shall  be 
digested  in  the  brandy,  which  is  an  improvement  on  the  foregoing. 
Dose,  a  teaspoonful  to  a  tablespoouful ;  for  infants  from  10  to  20 
drops.  I 

Syrup  of  Lado-phosphate  of  Lime. 

Take  of  Precipitated  phosphate  of  lime  giv. 

Dissolve  in  fivj  of  muriatic  acid  diluted  with  fsxvj  of  water; 
precipitate  with  sufficient  water  of  ammonia.  Wash  rapidl}^  on  a 
filter,  press  out  the  excess  of  M^ater,  and  add  fgiv  of  concentrated 
lactic  acid ;  when  dissolved,  add  f  3x1  of  distilled  Avater  and  54  oz. 
(avoir.)  of  sugar  ;  dissolve  the  sugar  without  heat  and  add  f  5X  of 
orange-flower  water.  Let  the  finished  syrup  be  made  up  to  80 
fluidounces  by  the  addition  of  water. 

This  syrup  has  been  much  prescribed  in  eases  where  the  phos- 
phatic  lime  salt  is  indicated. 

Mellita.  Honeys. 

The  officinal  class  Mellita  differs  from  the  syrups  in  being  made 
with  honey,  a  mixed  saccharine  product  described  in  Part  IV. 
They  are  only  three  in  number,  a-s  follows : — 
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Mel  Despumaiurn.    {Clarified  Honey.)   U.S.  P. 
Take  of  Honey,  a  convenient  quantity. 
Melt  it  by  means  of  a  water-bath,  and  then  remove  the  scum. 

Mel  Rosce.    {Honey  of  Hose.)    U.  S.  P. 

Take  of  Red  rose,  in  moderately  fine  powder,  two  troyounces. 
Clarified  honey,  twenty-five  troyounces. 
Diluted  alcohol,  a  sufficient  quantitjr. 

Moisten  the  powder  with  half  a  fluidounce  of  diluted  alcohol, 
pack  it  firmly  in  a  conical  glass  percolator,  and  gradually  pour 
diluted  alcohol  upon  it  until  six  fluidrachms  of  filtered  liquid  have 
passed.  Set  this  aside,  and  continue  the  percolation  until  half  a 
pint  more  of  liquid  is  obtained.  Evaporate  this,  by  means  of  a 
water-bath,  to  ten  fluidrachms,  add  the  reserved  liquid,  and  mix 
the  whole  with  clarified  honey. 

Mel  Soda  Boratis.    {Honey  of  Borax.)    U.  S.  P. 

Take  of  Borate  of  sodium,  in  fine  powder,  sixty  grains. 
Clarified  honey,  a  troyounce. 

Mix  them. 

The  uses  of  these  will  be  apparent.  Honey  of  rose  is  an  elegant 
;  astringent  adapted  to  relieve  diseased  conditions  of  the  throat  and 
fauces,  as  an  adjuvant  to  gai'gles,  mouth  washes,  etc.  Honey  of 
■  borax  has  similar  uses,  and  is  especially  efficient  in  the  sore  mouth 
t  of  infants.  The  peculiar  adhesiveness  of  honey  adapts  it  to  these 
;  purposes  better  than  sugar. 

Oxymel  of  squill,  officinal  in  the  previous  editions  of  the  Pharma- 
copoeia,  was  dismissed  from  that  of  1860.    It  consists  of  two  pints 
(  of  vinegar  of  squill  to  one  and  a  half  pints  of  honey,  evaporated  to 
I  the  sp.  gr.  of  1.32. 

Simple  oxymel,  formerly  officinal  in  the  British  Colleges,  consists 
(  of  mixtures  of  acetic  acid,  water,  and  honey. 

Citromels  and  tartromels  are  solutions  of  citric  and  tartaric  acid 
i  in  honey,  with  the  aid  of  a  small  proportion  of  water  ;  they  have 
I  been  proposed  as  vehicles  for  iodide  of  iron,  which  these  vegetable 
i  acids  are  said  to  aid  in  preserving  from  decomposition.  The  use  of 
honey  with  vegetable  acids  is  preferred  over  cane  sugar  on  account 
of  the  liability  of  the  latter  to  pass  into  grape  sugar  in  contact  with 
I  acids. 

i  Gltceeita,  CT".  ;S'.  P.  Glycerites.  (Glycerin a,  PA.  jBr.  Glycerines.) 
Glyceriium  Acidi  Carbolici,  U.  S.  P.    {Glycerite  of  Carbolic  Acid.) 

Take  of  Carbolic  acid  Two  troyounces. 

Glycerin  Half  a  pint. 

Rub  them  together  in  a  mortar,  until  the  acid  is  dissolved. 

Glyceriium  Acidi  Gallici,  U.  S.  P.    {Glycerite  of  Gallic  acid.) 

Take  of  Gallic  acid  Two  troyounces. 

Glycerin  Half  a  pint. 
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Rub  them  together  in  a  mortar;  then  transfer  to  a  glass  or  por- 
celain capsule,  and  heat  gently  until  the  acid  is  dissolved. 


Glyceriium  Acidi  Tannici,  U.  S.  P.    {Glycerite  of  Tannic  Add.) 

Take  of  Tannin  Two  troyounces. 

Glycerin  Half  a  pint. 

Rub  them  together  in  a  mortar;  then  transfer  them  to  a  glass  or 
porcelain  capsule  and  beat  gently  until  the  acid  is  dissolved. 

Glyceriium  Picis  Liquidce,  TJ.  S.  P.    (Glycerite  of  Tar.) 

Take  of  Tar   A  troyounce. 

Carbonate  of  maguesi  am,  in  powder    .    .  Two  troyounces. 

Glycerin   Foiu-  liuidounces. 

Alcohol   Two  fluidounces. 

Water   Ten  fluidounces. 


•  Having  mixed  the  glycerin,  alcohol,  and  water,  rub  the  tar  in 
mortar,  first  with  the  carbonate  of  magnesium  and  then  with  six 
fluidounces  of  the  mixed  liquids  gradually  added,  and  strain  with 
expression.  Rub  the  residue  in  like  manner  with  half  the  remain* 
ing  liquid,  and  strain  as  before.  Repeat  the  process  again  with  the 
remaining  liquid.  Put  the  residue  into  a  percolator,  add  gradu- 
ally the  expressed  liquids  previously  mixed,  and  afterwards  a  suffi- 
cient quantity  of  water  to  make  the  liquid  which  passes  measure  a 
pint.  ^  I 

Glyceriium  Sodii  Boratis,  TJ.  S.  P.    {Glyceriie  of  Borate  of  Sodium.) 

Take  of  Borate  of  sodium,  in  powder  Two  troyounces. . 

Glycerin  Half  a  pint. 

Rub  them  togetlier  in  a  mortar,  until  the  borate  of  sodium  is 
dissolved,  * 

This  class  was  made  officinal  at  the  late  revision  of  the  Pharma- 
copoeia. The  numerous  purposes  to  which  glycerin  has  been  found 
applicable,  and  its  ready  miscibility  with  aqueous  preparations, 
have  rendered  it  important  that  some  authoritative  standard  should 
be  had  for  prejDarations  of  this  class.  The  great  reduction  in  the 
price  of  glycerin  renders  its  introduction  much  more  easy  than  it 
would  have  been  a  few  years  since.  (For  remarks  respecting  the 
nomenclature  of  this  class  of  preparations,  see  13th  edition  of  U.  S. 
Dispensatory,  page  1197.) 

This  class  succeeds  that  formerly  termed  glyceroles,  which  are 
preparations  in  which  glycerin  is  used  in  the  place  of  other  anti- 
septics, wholly  or  chiefly,  in  the  preparation  of  remedies  for  inter- 
nal use.  In  England  they  were  called  glycerides;  those  used 
externally  are  called  plasma,  liniments,  lotions,  etc.,  mentioned 
among  tlie  topical  remedies.  Of  those  used  internally,  one  or  two 
will  be  found  among  the  chemical  remedies.  The  special  uses  of 
glycerin  in  pharmacy  are,  First,  as  a  solvent,  in  which  capacity  it 
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has  very  numevous  applications.  Second,  as  an  antiseptic,  for  which 
it  is  well  adapted.  Third^  as  an  emollient  in  irritable  and  inflam- 
matory conditions  of  the  raucous  surface  and  in  skin  diseases;  and 
fourth,  as  a  bland  nutritive  material  to  replace  oils  and  fats.  The 
chief  objections  to  its  use  are  founded  on  its  comparatively  high 
price,  and  the  fact  that  the  glyceroles  are  not  usually  as  agreeable 
in  taste  as  corresponding  syrups. 

The  solvent  powder  of  glycerin  is,  in  genei'al,  between  that  of 
water  and  alcohol,  and  generally  substances  may  be  said  to  be  more 
soluble  in  glycerin,  the  more  they  ai-e  so  in  alcohol.  A  high  tem- 
perature greatly  increases  its  solvent  power. 

Glycerole  of  Lactucarium.    (F.  Stearns.) 

Take  of  Lactucarium   One  ounce. 

Diluted  alcohol, 

Boiling  water,  each   Sufficient. 

Glycerin   Twelve  fluidounces. 

Citric  acid   Eifteen  grains. 

Orange-flower  water   Two  fluidounces. 

Reduce  the  lactucarium  to  a  moderately  fine  powder;  moisten 
with  one  fluidounce  of  diluted  alcohol  and  pack  into  a  small  dis- 
placer.  After  macerating  twelve  hours,  pour  upon  it  gradually 
diluted  alcohol  until  the  filtrate  measures  sixteen  fluidounces,  or 
until  it  passes  without  taste.  Evaporate  this  on  a  water-bath  nearly 
to  dryness,  then  boil  this  residue  with  six  fluidounces  of  water ; 
pour  this  ofl"  from  the  undissolved  residue  into  a  filter '  p)laced  over 
a  bottle  containing  the  glycerin;  add  four  fluidounces  of  water  to 
the  undissolved  residue,  boil,  and  filter  into  the  first  portion.  Then 
evaporate  the  whole  on  a  water-bath  to  fourteen  fluidounces,  and, 
when  cool,  add  the  orange-flower  water  in  which  the  citric  acid  has 
been  previously  dissolved.  Each  fluidounce  represents  a  half  drachm 
of  lactucarium.    Dose,  one  to  three  teuspoonfuls. 

Glycerole  of  Sumach.    (W.  C.  Bakes.) 

Take  of  Sumach  berries   Sixteen  troyounces. 

Boiling  water  Three  pints. 

Macerate  the  sumach  for  an  hour  and  a  half,  then  express  strongly, 
and  add  another  pint  of  boiling  water  to  the  mass  and  express 
again.  Mix  the  infusions  and  evaporate  to  eight  fluidounces,  then 
add  glycerin  sufficient  to  make  the  whole  measure  one  pint,  and 
Alter. 

Flavoring  Syrups  used  Chiefly  in  Connection  avith  "Mineral 
"Water"  and  other  Bevera&es. 

Lemon  Syrup. 

This  is  now  almost  universally  made  from  citric  or  tartaric  acid 
and  oil  of  lemon,  instead  of  lemon  juice.  Some  of  the  confectioners, 
when  they  are  overstocked  with  lemons,  make  them  into  syrup, 
but  from  the  use  of  fruit  that  has  partially  spoiled,  and  from  the 
syrup  being  made  in  such  large  quantities  at  once  as  to  become 
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more  or  less  altered  by  keeping,  before  it  is  consumed,  the  article 
thus  made  is  inferior  to  that  made  from  acid  and  oil  of  lemon.  A 
very  fine  flavoring  syrup  may,  however,  be  made  by  using  fresh 
lemons  and  making  the  syrup  in  small  quantities,  by  the  Fharma- 
copoeia  process. 

Citric  acid  is  preferable  to  tartaric  for  preparing  the  syrup;  when 
made  with  the  former  acid  it  has  a  more  agreeable  flavor,  which  it 
retains  longer  unimpaired.  The  syrup  made  with  either  acid,  when 
longer  kept,  is  liable  to  throw  down  a  white  granular  deposit  of 
grape  sugar.  A  "turpentine  taste"  is  very  common  in  the  lemon 
syrup  which  is  manufactured  and  sold  wholesale,  and  may  frequently 
be  due  to  the  employment  of  old  or  impure  oil  of  lemon.  A  com- 
mon adulteration  of  this  oil  is  the  admixture  of  recently  distilled 
oil  of  turpentine  or  campheue,  and  the  adulterated  oil  may  contain 
a  considerable  portion  of  it  without  its  being  perceptible  by  taste 
or  odor  while  new,  but  as  the  camphene  becomes  resinous,  the  tur- 
pentine flavor  is  developed.  But  even  pure  oil  of  lemon  degenerates 
in  flavor  and  odor  when  long  kept;  therefore,  it  is  better  to  pre- 
pare the  syrup  in  small  quantities,  so  that  it  will  be  consumed 
before  there  is  any  change  in  its  quality. 

A  more  delicate  flavor  of  the  lemon  may  be  obtained  by  macerat- 
ing the  outer  portion  of  lemon-peel  in  deodorized  alcohol,  allowing 
this  to  evaporate  spontaneously,  and,  when  it  is  nearly  all  dissipated, 
adding  it  to  sugar  to  be  incorporated  with  the  syrup,  or  triturating 
with  magnesia,  adding  water,  filtering,  and  making  a  syrup;  as 
directed  in  the  ofiicinal  process  for  syrup  of  orange-peel. 

The  simple  syrup  used  as  a  basis  of  these  flavoring  syrups  may 
be  made  by  the  process  given  on  page  703,  or  may  contain  a  less 
proportion  of  sugar,  say  seven  avoirdupois  j^ounds  to  half  a  gallon 
of  water.    The  lemon  syrup  will  then  be  made  easily,  as  follows: — ■ 

Take  of  Oil  of  lemon  20  drops. 

Citric  acid  An  ounce. 

Simple  syrup  One  gallon. 

Eub  the  oil  of  lemon  with  a  little  sugar  and  afterwards  with  a 
portion  of  syrup,  and  having  dissolved  the  acid  in  a  gill  of  Avater 
mix  the  whole  thoroughly  together.  The  addition  to  this,  and  to 
ginger,  orange,  and  capsicum  syrups  of  a  little  syrup  of  gum  Arabic 
promotes  their  frothing. 

Lemonade  may  be  made,  of  good  quality,  by  mixing  one  pint  of 
this  syrup  with  two  gallons  of  iced  water,  stirring  thoroughly. 

Orange  Syrup. 

1st  Process. — 

Take  of  Syrup  of  orange-peel,  U.  8.  P.  .    .    . '  .    .    •    •    0°®  P^^*' 
Citric  acid  •    •    •    •   4y  grains. 

Dissolve  the  acid  in  the  syrup. 

2d  Process.— Take  of  oranges,  the  fresh  fruit,  a  convenient  number, 
grate  ofi:'  the  yellow  outside  peel,  cut  the  oranges  and  express  the 
juice,  to  each  quart  of  which  add 
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Mix  the  sugar  with  the  grated  peel,  add  the  mixed  water  and 
juice,  and  apply  a  gentle  heat  till  it  is  dissolved,  then  strain. 

One  dozen  oranges  will  make  one  and  a  half  to  two  gallons  of 
syrup. 

If  a  pure  and  fresh  article  of  oil  of  orange  can  he  obtained,  the 
syrup  may  be  made  by  the  following  formula: — 


Take  of  Syrup   2  pints. 

Oil  of  orange   5  minims. 

Citric  acid   1  drachm. 

Mix. 


Ginger  Syrup. 

The  syrup  made  by  the  formulas  of  the  Pharmacopoeia,  lately 
revised,  is  all  that  can  be  desired,  in  the  way  of  a  bright,  clear 
syrup,  it  being  of  the  proper  strength  for  mineral  water  use. 

Some  druggists  prefer  to  boil  ginger  in  water,  which  extracts  a 
large  amount  of  starchy  matter,  and  makes  a  richer  and  more 
frothy  mineral-water  syrup.    The  following  is  the  recipe: — 


Take  of  Ginger,  bruised  3  ounces. 

"Water  2  pints. 

Boil  for  half  an  hour  in  a  covered  vessel,  strain,  and  add 

Sugar  4  lbs.  (cojn.). 

Continue  the  heat  until  it  is  dissolved. 

Capsicum  Syrup. 

Take  of  Simple  syrup  Two  pints. 

Tincture  of  capsicum  A  fluidounce. 


Heat  the  simple  syrup,  add  the  tincture,  keep  heated  until  the 
alcohol  has  evaporated,  then  mix  immediately  ;  care  should  be 
taken  not  to  allow  the  globules  of  resin  of  capsicum  to  separate 
from  the  syrup. 

This  is  a  fine  stimulant,  which  is  used  to  advantage  in  mineral 
water,  in  intensely  hot  and  debilitating  weather,  wheii  the  relaxed 
condition  of  the  digestive  organs  seems  to  contraindicate  the  use  of 
cold  drinks. 

Sarsaparilla  Syrup  for  Mineral  Water. 

As  this  syrup  is  intended  for  making  a  j)leasant  beverage,  it  is 
made  much  weaker  of  sarsaparilla  than  the  compound  syrup  of  the 
Pharmacopoeia,  and  the  senna,  guaiac,  etc.,  which  enter  into  the 
composition  of  the  latter,  are  very  properly  omitted. 

The  following  is  the  formula  of  Ambrose  Smith: — 


Take  of  Sarsaparilla,  finely  bruised, 

Liquorice  root,  finely  bruised,  of  each  .    .    .  2  lbs.  (com.). 

Sugar   30  lbs.  (com.).' 

Oil  of  anise,  wintcrgrcea,  and  sassafras,  of  each  40  drops. 

Oil  of  cinnamon   5  drops. 

Water   q.  s. 


Digest  the  roots  12  hours,  with  2  gallons  of  warm  water,  then 
put  into  a  percolator  and  displace,  adding  sufficient  water  until  2 
46 
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gallons  of  infusion  are  obtained.  In  this  dissolve  the  sugar  with 
the  aid  of  heat,  and  to  the  syrup  when  cooled  add  the  oils,  pre- 
viously rubbed  up  with  a  little  sugar. 

The  following  formula  is  employed  by  some  druggists: — 

Take  of  Sarsaparilla,  liquorice  root,  each   1  lb. 

Cinnamon,  sassafras,  each   .  6  oz. 

Cloves,  anise,  coriander,  each   2  oz. 

Red  saunders,  cochineal,  each   14^  oz. 

Alcohol   2  pints. 

Water   2  gallons. 

Digest  the  above  for  4  days,  strain,  and  make  a  syrup  with  27 
lbs,  (com.)  of  sugar.  It  is  also  frequently  made  by  diluting  the 
compound  syrup  with  twice  its  measure  of  simple  syrup,  and  adding 
the  essential  oils.  The  fluid  extract  of  sarsaparilla,  if  mezereon 
enters  into  its  composition,  does  not  answer,  as  the  persistent  acri- 
mony of  this  bark  is  so  perceptible  even  in  the  diluted  syrup  as  to 
make  it  unpalatable. 

The  following:  is  our  own  formula: — 


"to 


Take  of  Simple  syrup   Oij. 

Comp.  syrup  of  sarsap   f5ij. 

Caramel   f^vj. 

Oil  of  gaultheria,  and 

Oil  of  sassafras,  of  each   3  drops. 

Mix  by  shaking  up  in  a  bottle. 

Orgeat  Syrup. 

This  corresponds  with  the  officinal  syrupus  amygdalae  (see  p.  704), 
with  the  addition  of  some  more  decided  flavoring  substance,  as 
orange-flower  water,  bitter  almond  oil,  or  vanilla. 

The  following  formula  is  sometimes  preferred,  as  requiring  less 
time  and  trouble  in  its  preparation : — 

Take  of  Cream  syrup. 

Vanilla  syrup,  each  1  pint. 

Oil  of  bitter  almonds  4  drops. 

Mix  well  together,  observing  not  to  make  more  than  sufficient 
for  one  day's  sales. 

Fruit  Syrups. 

To  make  one  gallon  of  strawberry,  raspberry,  or  blackberry 
syrup  :— 

Take  of  the  fresh  fruit  4  quarts. 

Water  Suificicnt. 

Sugar  8  lbs.  (com.). 

Express  the  juice  and  strain,  then  add  water  till  it  measures  four 
pints ;  dissolve  the  sugar  in  this  by  the  aid  of  heat,  raise  it  to  the 
boiling  point,  and  strain.  If  it  is  to  be  kept  till  the  following 
season,  it  should  be  poured  while  hot  into  dry  bottles,  filled  to  the 
neck,  and  securely  corked. 

The  clothes-wringer  (Fig.  215,  page  579)  will  be  found  a  good 
press  for  obtaining  the  juice  from  the  fruit,  which  should  be  first 
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thorouo-lily  mashed  into  pulp  and  inclosed  in  a  very  strong  square 
canvas  bag. 

Strawbernj  syrup  is  made  by  inclosing  the  ripe  fruit  in  a  strong 
bag,  then  applying  pressure  by  means  of  a  screw  or  lever  press,  or 
between  elastic  rollers  as  above ;  small  quantities  may  be  pressed 
sufficiently  by  hand.  The  juice  is  now  diluted,  mixed  with  sugar, 
and  transferred  to  a  kettle,  in  which  it  is  heated  to  the  boiling 
point,  and  then  strained  while  hot. 

The  yield  of  juice  from  strawberries  is  from  one-half  to  one-third 
the  bulk  of  the  berries,  and  the  dilution  with  water,  by  the  above 
rule,  will  be  accordingly. 

Fig.  284  represents  the  straining  bag  ;  and  Figs.  235  and  236  the 
apparatus  for  straining  and  expressing,  by  means  of  a  square  piece 
of  flannel  or  muslin.    The  mode  of  using  them  will  be  apparent. 


Fig.  234.  Fig.  235.  Fig.  236. 


Anotlier  way  to  prepare  this  syrup,  where  a  fine  and  very  deli- 
cate flavor  is  desired,  is  to  macerate  the  ripe  berries  in  layers 
interspersed  with  powdered  sugar,  one  and  three-quarter  pounds 
of  sugar  to  a  pound  of  the  picked  berries  for  twenty-four  hours, 
in  a  cellar,  and  then  throw  them  on  a  sieve  or  perforated 
capsule  for  the  syrup  to  drain  off.  This  juice  is  to  be  put  into  a 
bottle,  loosely  corked,  set  into  a  vessel  of  water,  and  heated  to  the 
boiling  point ;  after  which  it  is  to  be.  tightly  sealed  and  laid  away 
in  a  cool  place. 

Raspberry  syrup  is  made  by  the  same  process ;  the  juice  is  richer 
in  pectin  and  more  liable  to  glutinize  than  the  foregoing,  so  that 
it  bears  a  larger  dilution ;  it  improves  the  flavor  of  this  syrup  to 
use  a  small  proportion  of  pie  cherries,  or  currants — say  a  pound  to 
four  quarts  of  the  raspberries. 

Blackberry  syrup  does  not  differ  from  the  other  fruit  syrups  in  its 
mode  of  preparation,  except  in  the  usual  addition  of  a  small  pro- 
portion of  French  brandy,  say  a  fluidounce  to  each  [)int  of  syrup. 

The  formula  for  these  three  syrups  being  the  same,  as  the  fruits 
yield  variable  quantities  of  juice,  the  degree  of  dilution  is  so  regu- 
lated that  every  quart  of  the  fruit  will  yield  a  quart  of  syrup. 

Blackberry  brandy  contains  a  much  larger  proportion  of  brandy 
and  less  sugar,  with  some  aromatics. 
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Aromatic  Blackberry  Syrup.    (Dr.  P.  33.  Goddard.) 

Take  of  Blackberry  juice   Oij. 

Sugar   lt)j. 

Nutmegs,  grated   No.  vj. 

Cinnamon,  bruised   gss. 

Cloves   gij. 

Allspice  •   gij. 

Brandy   Oj. 

Make  into  a  syrup  secundem  artem. 

The  astringent  properties  of  blackberry  juice  adapt  it  particu- 
larly, in  combination  with  carminatives,  to  the  treatment  of  bowel 
complaints. 

Raspberry  Yinegar. 

Take  of  Raspberry  syrup  Oij. 

Acetic  acid  f^ss. 

Mix  them. 

Added  to  iced  water  according  to  taste,  this  is  one  of  the  most 
delightful  of  refrigerant  drinks. 

Take  of  Raspberry  juice  Oijss. 

White  wine  vinegar  Oj. 

Sugar  ft)S.  6  (com.). 

Dissolve  the  syrup  with  a  gentle  heat,  and  strain,  if  necessary. 

This  latter  formula  yields  a  much  more  delicate  preparation. 

"With  the  object  of  removing  pectin  from  the  juice  of  fleshy  fruits, 
the  Prussian  Pharmacoposia  directs  the  production  of  incipient  fer- 
mentation.   The  following  is  a  type  of  the  class : — 

Cherry  Syrup. 

Take  of  fresh  sour  cherries,  a  convenient  quantity,  bruise  them 
with  the  stones  and  let  them  stand  for  three  days,  then  express  the 
juice  and  set  aside  until,  after  fermentation,  it  has  become  clear. 
To  20  ounces  (weight)  of  this  filtered  juice  add  of  sugar  36  ounces, 
and  make  into  a  syrup  by  raising  to  the  boiling  point. 

The  raspberry  and  other  similar  juices,  as  imported  into  this 
country  from  France  and  Germany,  are,  or  ought  to  be,  the  juices 
j)repared  in  the  above  way;  they  are  devoid  of  the  mucilaginous 
principles  (pectin,  etc.),  contain  a  small  quantity  of  alcohol,  and 
keep  well  in  sealed  bottles  ;  exposed  to  the  air,  of  course  they  soon 
undergo  acetous  fermentation. 

Artificial  Syrup  of  Raspberry. 

The  following  formula,  though  not  recommended  as  a  substitute 
for  the  true  fruit  syrup,  will  be  found  a  tolerable  approximation 
to  it : — 

Take  of  Orris  root  (selected)  1  oz. 

Cochineal  2  dr. 

Tartaric  acid  2  dr. 

Water  1  quart. 

Powder  the  orris  root  coarsely,  together  with  the  cochineal, 
infuse  in  the  water  with  the  acid  for  twenty-four  hours ;  strain, 
and  add  four  pounds  of  sugar ;  raise  to  the  boiling  point  and  again 
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strain.  A  few  drops  of  artificial  extract  of  raspberry  (see  Part  IV.) 
may  be  added  when  cold. 

Pineapple  Syrup. 

Take  of  the  fruit  a  convenient  number,  pare  them  and  mash 
them,  without  slicing,  in  a  marble  or  porcelain  mortar,  express  the 
juice,  and  take  for  each  quart — 

"Water  1  pint. 

Sugar  6  lbs.  (com.). 

The  water  and  sugar  maj'  be  placed  on  the  fire  and  heated  to 
near  the  boiling  point  before  adding  the  juice,  after  which,  continue 
the  heat  till  the  syrup  boils,  then  remove  from  the  fire,  skim,  and 
strain.    Preserve  this  as  the  foregoing. 

Vanilla  Syrup. 

Take  of  Vanilla   6  drachms. 

Boiling  water   4^  pints. 

Sugar   8  lbs.  (com.). 

Reduce  the  vanilla  to  fine  powder  by  trituration  with  a  portion 
of  sugar,  boil  this  with  water  two  hours  in  a  covered  vessel,  then 
strain,  and  dissolve  in  it  the  remainder  of  the  sugar. 

Another  formula,  which  is  preferable,  is — 

Take  of  Fluid  extract  of  vanilla   fgj. 

Syrup   f§xv. 

Mix. 

Coffee  Syrup. 

Take  of  Boasted  coffee   4  oz. 

Boiling  water   2  pints. 

Sugar   4  lbs.  (com.). 

Digest  the  coffee  in  coarse  powder  in  the  boiling  water,  in  a 
covered  vessel,  filter,  or  clarify  with  white  of  egg,  strain,  and  add 
the  sugar. 

Wild  Ghey^ry  Syrup  is  a  popular  and  wholesome  flavor  for  mineral 
water ;  the  officinal  article  can  hardly  be  improved  upon. 

Cream  Syrups. 

These  are  mixtures  of  highly  flavored  syrups  with  fresh  cream. 
They  must  be  made  fresh  every  few  days,  and  may  contaiti  equal 
parts  of  their  ingredients,  or,  preferably,  two  parts  of  the  flavored 
syrup  to  ope  of  cream. 

Some  pharmacists  prefer  to  make  syrup  of  cream,  and  to  flavor 
this  by  the  addition  of  strong  fruit,  and  other  syrups,  in  the  glass, 
on  drawing  the  mineral  water. 


Simple  Syrup  of  Cream. 

L  

igfir  

Mix  and  shake  well  together.    To  be  ke]3t  in  bottles  not  exceed- 


Take  of  Fresh  cream  1  pint. 

Powdered  sugar  1  lb.  (com.). 


726 


CONSERVES,  CONFECTIONS,  ETC. 


ing  a  pint.  The  formula  of  A.  B.  Taylor  directs  equal  parts  of 
cream  and  milk  with  the  same  proportion  of  sugar.  That  of  0.  S. 
Hubbell  directs  fourteen  pounds  of  sugar  to  each  gallon  of  cream. 

Nectar  Cream  is  variously  made  from  cream  syrup  and  flavored 
syrups.    The  following  is  a  good  mixture : — ■ 

Take  of  Simple  syrup  of  cream  1  part. 

Yanilla  syrup  3  parts. 

Pmeapple  syrup  1  part. 

Lemon  syrup  1  part. 

Mix. 

Hubbell's  formula  directs  the  addition  of  sherry  wine,  against 
which  objections  might  be  urged  as  tending  to  promote  a  taste  for 
alcoholic  stimulants.  A  great  variety  of  fancy  names  are  given  to 
these  combinations  of  cream  syrup  with  alcoholic  and  other  flavor- 
ing ingredients. 

Factitious  Cream  Syriip. 


Take  of  01.  amygd.  dulcis  (recent)   f 

Pulv.  acacice  

AqufB   §ix. 

M.  ft.  Emulsio,  et  adde 

Sacchari  albi   Ibj. 

Albumen  ovi   No.  ij, 


Dissolve  the  sugar  by  a  gentle  heat,  strain,  and  when  cold  add 
the  white  of  egg ;  fill  small  bottles  and  keep  in  a  cool  place,  well 
corked.  This  preparation  will  keep  for  a  long  time.  For  use,  mix 
one  part  with  eight  of  any  of  the  ordinary  syrups,  or  add  about  a 
drachm  to  every  glass. 

It  forms  an  imitation  of  orgeat  by  mixing  two  drachms  or  more 
with  two  ounces  of  simple  syrup,  and  flavoring  with  bitter  almond 
and  orange-flower  water. 


CHAPTEK  XIII. 

OF  CONSERVES,  CONFECTIONS,  ELECTUARIES,  PASTES,  LOZENGES,  AND 

CANDIES. 

Preparations  having  pectin  as  their  basis,  or  containing  medi- 
cinal substances  suspended  in  a  semi-solid  form  by  the  aid  of  honey 
and  syrup,  are  variously  termed  Conserves,  Electuaries,  and  Con- 
fections. 

The  ofiicinal  class  PulpcR  of  a  previous  Pharmacopma,  consisting 
of  the  pulps  of  prunes,  tamarinds,  and  figs,  was  dismissed  in  the 
revision  of  1860,  and  the  class  Confectiones  altered  so  as  to  embrace 
the  process  formerly  included  in  it. 


CONFECTIONES. 
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CONPECTIONES,  U.  S.  P. 

This  class  naturally  subdivides  into  two,  which  arc  nearly  alike 
iu  their  properties,  but  quite  unlike  in  their  mode  of  preparation. 

1st  Class. — Conserves. 

Confectio  Aurantii  corticis,  U.  S.,  1  part  peel  (grated)  to  3  sugar. 
"       Eosce  (by  nn  vnofficinal  process),  1  part  rose  leaf  to  3  sugar. 
"       Amygdalce  {Lojid.  I'h-),  sweet  almonds,  gum,  and  sugar. 

By  beating  with  powdered  sugar  a  fresh,  moist  substance,  as  un- 
dried  rose  petals,  or  the  rind  of  a  fresh  orange,  or  a  fruit  rich  in  oil, 
and  naturally  moist,  like  the  almond,  we  obtain  a  true  conserve. 
The  trituration  should  be  continued  till  a  smooth  and  uniform  firm 
paste  is  produced,  which  will  generally  be  permanent  if  kept  in  a 
well-covered  vessel,  except  in  the  instance  of  the  almond,  which  will 
be  rendered  unfit  for  use  by  long  keeping,  and  hence  the  confection 
has  been  omitted  in  the  recent  editions  of  the  U.  S.  Pharmacopceia. 

Confection  of  rose  is  more  frequently  made,  according  to  my  obser- 
vation, by  the  above  process,  with  the  common  hundred-leaved  and 
damask-rose  petals,  than  by  that  of  the  Pharmaeojjoeia,  in  which  the 
powdered  red-rose  petals  are  directed  to  be  made  into  an  electuary; 
80  that  Confectio  Eosse,  as  usually  met  with,  is  not  decidedly 
astringent. 

Confection  of  orange-jyeel  is  made  chiefly,  as  directed  by  the  officinal 
formula,  from  the  rind  of  the  common  sweet  orange,  so  abundant 
in  our  market,  and  not  from  bitter  orange-peel.  The  proportion  is 
one  part  of  the  grated  rind  to  three  of  sugar. 

Confection  of  almonds  is  made  from  the  blanched  almonds,  tritu- 
rated through  a  fine  sieve,  and  thoroughly  incorporated  with  the 
gum  and  sugar,  thus  forming  the  whole  into  a  mass.  It  furnishes 
a  ready  mode  of  forming  almond  mixtures. 

2d  Class, — Electuaries. 

Confectio  Rosae.    Powd.  red  rose  2  p.,  sugar  15  p.,  honey  3  p.,  rose-'water  4  p. 
"       Aromaticus.    Aromatic  powder,  honey,  equal  parts. 
''       Opii  (1  gr.  iu  36).    Opium  powd.,  aromatic  powd.,  and  honey. 
"       Sennoe.    P.  senna  and  coriander,  added  to  pulp  of  prunes,  figs,  tarmarinds, 
and  purging  cassia. 

All  of  this  division  of  the  confections  are  made  from  dried  and 
powdered  materials,  incorporated  mechanically  with  a  saccharine 
liquid  into  mass. 

Confection  of  rose  is  used  as  a  vehicle  in  the  preparation  of  pills, 
which  is  almost  its  only  use ;  it  is  directed  in  the  formula  for  blue 
pills. 

Aromatic  confection  and  confection  of  opium  are  somewhat  used  as 
vehicles ;  the  latter  is  prescribed  in  old  recipes,  and  sometimes  in 
prescriptions,  as  Theriaca  Andronica.  It  enters  into  the  compo- 
sition of  a  celebrated  fever  and  ague  mixture  introduced  among 
extemporaneous  preparations;  it  is  sometimes  called  Venice  treacle. 

Confection  of  senna  is  a  fine  laxative,  and,  when  properly  pre- 
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pared  is  one  of  the  most  agreeable  remedies  of  its  class.  If  given 
in  large  enough  quantities  to  purge  actively,  it  is  liable  to  disagree 
with  the  stomach  when  there  is  a  want  of  tone  in  that  organ,  and 
to  become  distasteful  to  the  patient. 

Confedio  Senjice,  U.  S.  P.  (Confection  of  Senna.  Ler^iive  Electuary.) 

Take  of  Senna,  in  fine  powder,  eight  troyounces. 

Coriander,  in  fine  powder,  four  troyounces. 

Purging  cassia,  finely  bruised,  sixteen  troyounces. 

Tamarind,  ten  troyounces. 

Prune,  sliced,  seven  troyounces. 

Pig,  bruised,  twelve  troyounces. 

Sugar,  in  coarse  powder,  thirty  troyounces. 

"Water,  a  sulficient  quantity. 

Digest,  in  a  close  vessel,  by  means  of  a  water-bath,  the  purging 
cassia,  tamarind,  prune,  and  fig  in  three  pints  of  water  for  three 
hours.  Separate  the  coarser  portions  with  the  hand,  and  pass  the 
pulpy  mass,  by  rubbing,  first  through  a  coarse  hair  sieve,  and  then 
through  a  fine  one,  or  a  muslin  cloth.  Mix  the  residue  with  a  pint 
of  water,  and,  having  digested  the  mixture  for  a  short  time,  treat 
it  as  before,  and  add  the  product  to  the  pulpy  liquid  first  obtained. 
Then  by  means  of  a  water-bath,  dissolve  the  sugar  in  the  pulpy 
liquid,  and  evaporate  the  whole  until  it  weighs  eighty-four  troy- 
ounces, or  until  it  has  been  brought  to  the  consistence  of  honey. 
Lastly,add  the  senna  and  coriander  and  incorporate  them  thoroughly 
with  the  other  ingredients  while  yet  warm.  The  whole  should 
weigh  ninety -six  troyounces. 
.  Few  manufacturers  take  the  trouble  to  make  this  preparation  in 
perfection.  The  above,  which  is  an  improved  and  simplified  formula, 
should  induce  every  pharmacist  to  make  the  confection,  and  by 
following  the  formula  carefully,  and  securing  a  perfectly  fine  powder 
of  coriander  seed,  a  good  preparation  will  be  the  result. 

Hcemorrhoid  Electuary. 

The  following  recijDC  has  been  in  use  for  many  years  as  a  remedy 
for  piles,  and,  from  the  numerous  cases  in  which  it  has  aflbrded 
relief,  is  believed  worthy  a  place  among  our  unofficinal  formulas: — 

Take  of  Bitartrate  of  potassium. 
Powdered  jalap. 

Powdered  "nitrate  of  potassium,  of  each  .    .    Half  an  ounce. 
Confection  of  senna     .    .    .  '  An  ounce. 

Make  an  electuary  with  syrup  of  ginger.^ 

Dose,  a  piece  the  size  of  a  marble  three  times  a  day. 

Pile  Electuary.    (Dr.  Parrish,  Sr.) 

Take  of  Senna,  in  fine  powder   lij- 

Extract  of  liquorice   .^.j- 

Sulphur   S.j; 

Bhubarb,  in  fine  powder   Si.j- 

Ginger   SU- 

Honey,  q.  s.  ft.  mass. 

Dose,  a  piece  the  size  of  a  hazel-nut  two  or  three  times  a  day. 
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Confection  of  Black  Pepper.    ( WanVs  Paste.) 

The  following  is  the  recipe  from  the  London  Pharmacopoeia^  for 
this  celebrated  preparation,  which  is  not  unfrequently  prescribed 
for  piles ;  it  is  said  to  reqnire  to  be  used  continuously  for  some 
mouths  to  realize  good  results : — 

Take  of  Black  pepper,  Reduced. 

Elecampane,  each   1  pound  5j. 

Fennel  (seeds)   3  pounds  giij. 

Honey, 

Sugar,  each   2  pounds  gij. 

Rub  the  dry  ingredients  together  into  a  very  fine  powder,  and 
keep  them  in  a  covered  vessel ;  but,  whenever  the  confection  is  to 
be  used,  add  the  powder  gradually  to  the  honey,  and  beat  them 
until  thoroughly  incorporated.    Dose,  5j  to  Sij,  three  times  a  day. 

Pastes. 

Medicines  having  sugar  and  gum  for  their  basis,  of  a  firm  yet 
flexible  consistence,  intei-mediate  between  confections  and  lozenges, 
are  called  Pastes.  These  are  usually  sold  in  sheets,  or  in  small 
squares,  each  of  which  is  of  suitable  size  to  be  taken  at  one  time 
into  the  mouth,  and  covered  with  powdered  sugar,  or,  in  the  case 
of  jujube  paste,  with  oil,  to  prevent  their  sticking  together. 

The  object  proposed  in  their  preparation  is  the  procluction  of  an 
agreeable  demulcent  and  expectorant  form  of  medicine ;  as  their 
pleasant  qualities  ai-e  to  a  great  extent  lost  by  age,  they  should  be 
frequently  prepared. 

The  transparent  kinds  are  allowed  to  cool  and  harden  spontane- 
ously, while  the  opaque  varieties  are  stirred  and  beaten  as  they  cool. 
A  few  recipes  for  pastes  are  appended : — 

Jujube  Paste.  {Transparent  Gum  Paste.) 

Take  of  Gum  Arabic  6  ounces. 

Water  8  tluidounces. 

Bruise  the  gum,  and  make  it  into  a  clear  mucilage,  which  may 
be  conveniently  done  by  inclosing  it  in  a  bag  of  coarse  gauze  sus- 
pended near  the  top  of  a  vessel  of  cold  water  ;  introduce  the  muci- 
lage into  an  evaporating  dish,  and  add — 

'  Syrup  7  ounces  (by  weight). 

Evaporate  to  a  very  thick  consistence,  adding,  towards  the  last — 

Orange-flower  water  2  fluidrachms. 

Let  it  cool,  remove  the  crust  which  will  have  formed  on  the  sur- 
face, and  run  the  paste  into  shallow  tin  pans,  which  lay  away  in  a 
warm  place  to  dry.  In  order  to  turn  out  the  paste,  some  are  in  the 
habit  of  slightly  greasing  the  pans  ;  but,  this  oil  sometimes  becom- 
ing rancid  and  giving  unpleasant  properties  to  the  paste,  it  is  sug- 
gested Ijy  Dorvault  to  make  use  of  tin  pans  prepared  by  spreading 
with  a  rag  a  globule  of  mercury  over  the  whole  inside  surface,  and 
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then  wiping  it  well.  The  moulds  need  to  be  gone  over  with  the 
mercury  only  once  in  eight  or  ten  times.  The  French  Codex  directs 
the  addition  of  a  decoction  of  jujube;  but  this,  which  was  the  original 
practice,  and  gave  name  to  the  preparation,  is  now  generally  aban- 
doned. The  use  of  orange-flower  water  is  generally  substituted  in 
this  country  by  oil  of  lemon  or  rose,  and,  where  the  latter  is  used, 
a  red  color  is  imparted  to  the  paste  for.  the  sake  of  distinction. 
Other  flavors  may  be  used. 

Marsh-mallow  Paste.    {Opaque  Gum  Paste.    Pate  de  Guimauve.) 

Take  of  Gum  Arabic  (wliite), 

Sugar,  of  each.   Bj. 

Water   Sufficient. 

Orange-flower  water   f.5iij- 

Wliite  of  eggs   No.  x. 

Bruise  the  gum,  dissolve  it  in  the  water,  and  strain ;  put  the  gummy 
solution  upon  the  fire  in  a  deep,  wide  pan,  add  the  sugar,  stirring 
continually  until  it  has  the  consistence  of  thick  honey,  carefully 
regulating  the  temperature.  Then  beat  the  eggs  to  a  froth,  add 
them  and  the  orange-flower  water  gradually  to  the  paste,  wliich 
must  be  constantly  stirred  ;  continue  to  beat  the  paste  until,  in  ap- 
plying it  with  the  spatula  upon  the  back  of  the  band,  it  does  not 
adhere  to  it,  then  run  it  out  upon  a  slab,  or  into  pans  covered  with 
starch. 

Formerly  this  contained  marshmallow ;  now  it  is,  properly  speak- 
ing, only  an  opaque  paste  of  gum. 

The  Iceland  moss  paste,  so  extensively  advertised  of  latter  years, 
may  be  closely  imitated  by  this  process,  slightly  varying  the  flavor. 
The  asserted  px-esence  of  Iceland  moss  in  it  improves  it  only  in 
name. 

Carrageen  Paste.  (Mouchon.) 

Take  of  Carrageen  §j. 

Water  Ovj. 

Boil  the  carrageen  (previously  soaked)  first  in  four  pints,  and  then 
in  the  remainder  of  the  water,  and  mix  the  liquids ;  to  this  add — 

Pure  gum  Arabic, 

Sugar,  of  each  8  ounces. 

Strain,  evaporate  to  a  very  thick  consistence,  cool  it,  and  separate 
any  crust,  and  run  it  out  into  pans  or  on  a  slab. 

Iceland  Moss  Paste.    (French  Codex.) 

Take  of  Iceland  moss  

Gum  Arabic   S^- 

Sugar   .Sviij. 

Water   Sufficient. 

"Wash  the  Iceland  moss  in  boiling  water,  and,  having  rejected 
this,  boil  it  in  an  additional  portion  of  water  during  an  hour. 
Express  and  strain,  add  the  gum  and  sugar,  and  evaporate  till  a 
drop  does  not  adhere  to  the  "back  of  the  hand ;  then  cool  it  on  a 
marble  slab. 
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Tuocnrsci. — Lozenges. 

The  manufacture  of  lozenges,  as  of  confections,  and  of  some 
syrups,  pertains  to  the  confectioner,  in  common  Avith  the  pharma- 
cist, and  is  principally  confined  to  the  former;  yet  the  obvious 
eligibility  of  this  form  of  preparation,  for  certain  expectorant  and 
other  medicines,  particularly  for  children,  makes  a  knowledge  of 
thorn  desirable  both  to  the  physician  and  pharmacist. 

The  process  for  preparing  tiiem  is  quite  simple,  and  so  well 
adapted  to  all  insoluble,  tasteless,  and  agreeable  medicines,  that  we 
may  with  propriety  resort  to  it  for  ordinary  purposes  in  prescribing. 

The  author  has  I'epeatedly  made  up  medicines  in  this  form  extem- 
poraneously by  physician's  prescription,  and  with  considerable 
advantage,  as  compared  with  the  usual  pharmaceutical  forms. 

The  lozenges  to  be  described  are  of  two  varieties. 

First. — Those  wdiich  consist  of  white  sugar  combined  with  a 
medicinal  substance,  and  made  up  by  the  addition  of  mucilage. 
The  dry  ingredients  are  first  to  be  thoroughly  reduced  to  powder 
and  mixed  together ;  then  beaten  in  a  suitable  mortar,  with  suffi- 
cient mucilage  of  tragacanth  or  gum  Arabic  to  form  a  tenacious 
and  tolerably  firm  mass ;  this  mass,  being  dusted  with  a  little 
powdered  sugar  (not  starch,  which  is  sometimes  used),  is  to  be 
rolled  out  upon  a  suitable  iDoard,  or  marble  slab,  to  the  required 
thickness,  previously  ascertained ;  and  then,  with  a  small  punch, 
either  round,  oval,  stellate,  or  cordate,  to  suit  the  taste  of  the 
maker,  cut  out  singly,  and  laid  away  to  dry  on  a  suitable  tray  or 
sieve. 

A  manufacturer  of  great  experience  informed  the  editor  that  he 
had  found  a  steel  roller  turned  perfectly  true,  and  a  slab  with  sup- 
porting strips  made  very  accurately,  were  essential  to  secure  hand- 
some lozenges.  If  it  be  desirable  to  have  the  roller  warm,  such  a 
one,  having  one  of  the  handles  to  unscrew  and  gum-elastic  "washer" 
interposed,  will  enable  the  operator  to  keep  the  temperature  at  any 
heat  a  little  below  that  of  boiling  water  for  some  time,  and  by 
renewing  the  heated  water  to  maintain  the  desired  temperature. 

Fig.  237  represents  a  simple  apparatus  used  for  rolling  and  cutting 
this  description  of  lozenges.  Among  the  recent  inventions  is  a 
glass  roller  of  considerable 
strength  and  durability,  de- 
signed for  rolling  out  pastry  ; 
being  open  at  iDOth  ends,  it 
may  be  filled  with  warm  water 
and  securely  corked ;  in  this 
way  a  temperature  is  main- 
tained favorable  to  the  softness 
and  tenacity  of  the  mass.  It 
is  well  adapted  to  use  in 
making  lozenges.  The  I'oller 
shown  in  the  cut  is  of  hard 
wood.  The  rolling-board  is 
adjusted  as  follows: "Having  a 


Fig.  237 


Board,  roller,  and  punch,  for  making  lozenges. 
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punch  of  a  certain  diameter,  a  small  portion  of  the  mass  is  rolled 
and  cut  out,  and  its  weight  ascei-tained ;  if  it  be  too  heavy,  the 
cake  is  rolled  thinner,  and  so  on  until  adjusted  to  the  required' 
weight ;  a  strip  is  now  tacked  on  to  each  side  of  the  board,  within 
the  range  of  the  roller,  and  corresponding  in  thickness  with  the 
cake,  so  that  the  roller,  when  passed  over,  will  reduce  the  medicated 
mass  to  the  right  thickness.  A  board  arranged  in  this  way  should 
be  kept  for  each  kind  of  lozenges,  as  the  weight  of  diffei'ent  materials 
varies,  and,  in  adjusting  it,  a  small  allowan'ce  must  be  made  for  the 
moisture  present  in  the  soft  mass,  which  increases  its  bulk.  In 
dividing  a  xxiass  extemporaneously,  it  is  convenient  to  roll  the  whole 
out  into  a  square  or  oblong  cake  of  suitable  size,  and  then,  with  a 
spatula,  divide  it  equally  into  a  definite  number  of  rectangular 
masses. 

Some  manufacturers  have,  independently  of  their  cutting  punches, 
a  stamp  bearing  the  name  of  the  base  of  the  lozenge,  or  the  card  of 
the  manufacturer,  which  they  impress  upon  each  lozenge ;  for 
white  lozenges,  the  punch  is  sometimes  dipped  in  an  infusion  of 
cochineal.  The  cutting  punches  are  sometimes  so  made  as  to  com- 
bine cutting  and  marking  in  one  operation. 

In  order  to  have  lozenges  nicely  cut,  it  is  important  to  clean  the 
cutting  punch  frequently  by  steeping  it  for  a  moment  in  water, 
then  wiping  it  dry. 

In  lozenges  made  of  vegetable  powders,  as,  for  instance,  those  of  I 
ipecacuanha,  the  use  of  thick  mucilage  is  advised  to  prevent  the 
extractive  matter  from  coloring  the  product. 

The  mucilage  used  is  nearly  always  made  of  gum  tragacanth, 
but  some  pharmacists  prefer  that  of  gum  Arabic,  as  giving  them  a 
more  translucent  appearance ;  white  of  egg  is  recommended  for  the 
same  purpose. 

The  quantity  of  mucilage  necessary  to  thicken  substances  varies 
somewhat ;  it  is  greater  for  lozenges  which  contain  dry  powders 
than  for  those  made  of  extractive  substances.  It  may  be  remarked 
that  lozenges  containing  a  large  proportion  of  mucilage  become 
very  hard  by  time. 

Mucilages  are  sometimes  made  with  simple  water,  and  sometimes 
with  aromatic  waters,  or  the  latter  are  replaced  by  essential  oils 
added  directly  to  the  mass,  or  in  advance  to  the  dry  powders. 

M.  Garot  mentions  a  German  method  which  confectioners  some- 
times make  use  of  to  aromatize  lozenges  extemporaneously  after 
their  desiccation.  It  consists  in  dissolving  a  volatile  oil  in  ether, 
and  pouring  this  solution  upoji  the  lozenges  contained  in  a  bottle 
with  a  large  mouth,  shaking  them  well,  then  pouring  the  lozenges 
upon  a  sieve,  and  instantly  placing  them  in  a  stove  to  dispel  the 
ether.  This  method  is  very  convenient,  as  it  permits  the  prepara- 
tion of  a  large  quantity  of  inodorous  lozenges,  which  may  be 
flavored  as  they  are  needed. 

By  means  of  an  atomizer  a  large  number  of  lozenges  may  be 
flavored  very  quickly  and  uniformly.  The  flavoring  ingredient  is 
dissolved  in  ether  or  strong  alcohol  and  put  into  the  bottle  ot  the 


i 


OFFICINAL  LOZENGES. 


733 


atomizer ;  the  current  of  air  driven  rapidlj'  through  the  instru- 
ment is  directed  for  an  equal  length  of  time  to  every  part  of  the 
mass  of  lozenges,  which  should  he  exposed  in  thin  layers  for  this 
purpose. 

Second. — Two  of  the  officinal  lozenges  contain  liquorice,  and  con- 
sist of  adhesive,  saccharine,  and  mucilaginous  materials,  softened 
by  Avater  and  beaten  into  a  mass  with  flavoring  and  medicinal  in- 
gredients, and  then  rolled  into  lozenges,  generally  of  a  different 
shape  from  the  others. 


Trochisci,  U.  S.  P 

IsT  Group. 


Officinal  name. 

Proportion. 

Adjuvants. 

Med.  properties. 

Trochisci  acidi  tannic! 

1  grain  in  eacli 

Sugar,  tragacanth 

Astringent. 

"  cretiB 

4  grains 

(( 

Sugar,  gum  Arabic, 
and  nutmeg 

Antacid  and  astrin- 
gent. 

"  magaesise 

3  " 

i< 

Sugar,  tragacanth, 
and  nutmeg 

Antacid  and  ape- 
rient. 

"      sodii  bicarb. 

3  " 

<( 

Sugar,  tragacanth, 
and  nutmeg 

Antacid. 

"      ferri  subcarb. 

5  " 

C( 

Sugar,  tragacanth, 
and  vanilla 

Tonic,  "haematic." 

"  ipecacuanhae 

i  grain 

t  c 

Sugar,  tragacanth, 
orange-flow,  water 

Expectorant. 

"      potassii  chloratis' 

5  grains 

t( 

Sugar,  tragacanth, 
and  vanilla 

Disinfectant. 

"  santonini 

^  grain 

(C 

Sugar,  tragacanth, 
orange-flow,  water 

Vermifuge. 

"      menthse  piperitse 

f  minim 

ft 

Tragacanth 

Carminative. 

"  zingiberis 

Tinct. 

Sugar,  tragacanth. 

2d  Group. 


C  Ext.  opii,  1  gr.  in  20  lozenges 
J  Liquorice,  gum  Arabic 
(  Sugar,  oil  anise 
(  Oleoresin,  ^  TTL  in  each  lozenge 
J  Liquorice,  gum  Arabic 
(  Sugar,  oil  sassafras,  and  Tola 
(  Morphia  sulph.  -^^  gr. 
morphite  et  ipecacuanhas  \  Ipecacuanha  gr. 

(Sugar,  tragacanth 


Trochisci  glycyrrhizae  et  opii 


cubehse 


I  Sedative. 
[  Expectorant. 

mulant. 
Expectorant. 

I  Anodyne, 
f  Expectorant. 


I  Sti 
f  Ex 


The  "prefaration  of  these  is  best  described  by  introducing  the 
officinal  formulas ;  their  therapeutical  properties  may  be  noticed  as 
follows:  Of  the  three  antacid  lozenges,  those  of  chalk  may  be  re- 
.garded  as  astringent,  adapted  to  an  acid  condition  of  the  secretions 
•of  the  stomach  with  diarrhoea;  those  of  magnesia.,  as  laxative  and 
■adapted  to  remedy  costiveness  connected  with  acidity ;  those  of 
'Soda^  as  more  purely  alkaline.    The  lozenges  of  ca7'bonate  of  iron 
>haye  been  recommended  in  the  former  editions  of  this  work,  from 
which  the  new  officinal  formula  was  taken,  as  having  been  long 
prepared  by  the  author  and  found  to  be  a  most  eligible  method  ot' 
'pving  this  nearly  tasteless  preparation  of  iron.    The  dose  for  chil- 
iren  is  one,  for  adults  two,  three  times  a  day. 
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The  lozenges  of  ipecac,  are  rarely  prescribed,  though  perhaps  wt  ll 
adapted  to  the  treatment  of  catarrhal  atfeetions  of  children  ;  among 
the  extemporaneous  preparations  in  Part  VI.,  a  combination,  in  this 
form,  containing  ipecac,  and  citrate  of  potassa  is  recommended  as 
a  diaphoretic.  Pejjpermint  and  ginger  lozenges  are  well-known  car- 
minatives. Those  sold  by  the  confectioners  have  seldom  any  special 
relation  to  the  proportions  directed  in  the  Fharmacopoeia.  Lozenges 
of  tannic  acid  are  introduced  as  a  pure  astiHngent  well  suited  to  cer- 
tain relaxed  conditions  of  the  throat.  Lozenges  of  sanionine  have 
been  introduced  in  the  last  edition  of  the  Pharmacopoeia;  their 
extensive  reputation  being  the  result  of  years  of  trial.  Lozenges 
ofmori^hia  and  ijoecacuanha  have  been  made  officinal  since  the  last 
publication,  and  have  been  long  made  under  the  improved  formula 
for  Wistar's. 

Wistoys  cough  lozenges  (trochisci  glycyrrhizse  et  opii),  of  which  an 
improved  formula  is  given  in  the  sequel,  have  long  afforded  a  very 
prominent  popular  expectorant  in  Philadelphia  and  throughout 
the  United  States;  their  peculiar  merit  consists  in  their  soothing 
effect  in  coughs  caused  by  local  irritation,  and  a  tickling  sensation 
in  the  throat;  frequently  a  single  lozenge  taken  at  night  will  allay 
this  symptom  and  compose  the  patient  to  sleep.    In  some  cases  of 
pulmonary  consumption  they  are  complained  of  as  producing  cos-  > 
tiveuess,  a  defect  remedied  in  the  improved  formula  by  the  sub- 
stitution of  moi'phia  for  opium  in  their  composition.    It  is  to  be  \ 
regretted,  that,  for  a  small  increase  of  profit,  to  undersell  conscien-  • 
tious  pharmacists,  some  of  the  largest  manufacturers  of  these  loz-  • 
enges  depart  from  the  long-established  and  well-recognized  propor-  • 
tions,  producing  a  very  inferior  preparation. 

Trochisci  cubeboe  are  designed  to  supersede  numerous  empirical . 
preparations  containing  cubebs,  which  are  extensively  used  for  • 
hoarseness  and  coryza.  The  new  formula  is  neai-ly  that  of  SjnUa's  •■ 
lozenges;  its  chief  fault  is  that  in  aiming  to  combine  great  efficiency  ' 
with  a  form  of  preparation  generally  designed  to  be  agreeable,  it  . 
aims  in  this  case  at  an  impossibility.  Most  of  the  popular  cubeb  i 
lozenges  contain  much  less  of  the  active  ingredient,  but  being  less  i 
disagreeable,  they  are  taken  freely  and  accomplish  the  purpose. 

"Working-  Formulas  pgr  the  Officinal  Lozenges. 

Trochisci  Acidi  Tannici,  U.  S.  P 

Take  of  Tannic  acid,  a  troyounce. 

Sugar,  in  fine  powder,  ten  troyounces. 

Tragacantli,  in  fine  powder,  one  hundred  and  twenty  grains. 
Orange-flower  water,  a  sufficient  quantity. 

Eub  the  powders  together  until  they  are  thoroughly  mixed;  : 
then  with  the  orange-flower  water  form  a  mass  to  be  divided  into  - 
four  hundred  and  eighty  troches.  , 
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Trochisci  Cretce.    ( Troches  of  Chalk.)    U.  S.  P. 

Take  of  Prepai-cd  chalk,  four  troyounces. 

Gum  Arabic,  in  line  powder,  a  troyounce. 
Nutmeg,  iu  tine  powder,  sixty  grains. 
Sugar,  in  tine  powder,  six  troyounces. 

Rub  them  together  until  they  are  thoroughly  mixed;  then  with 
water  form  a  mass,  to  be  divided  into  four  hundred  and  eighty 
troches. 

Trochisci  Ilagnesice.    ( Troches  of  Magnesia.)    U.  S.  P. 

Take  of  Magnesia,  four  troyounces. 

Nutmeg,  in  fine  powder,  sixty  grains. 
Sugar,  in  fine  powder,  nine  troyounces. 
Mucilage  of  tragacanth,  a  sufficient  quantity. 

Rub  the  magnesia  and  the  powders  together  until  they  are  tho- 
roughly mixed ;  then  with  mucilage  of  tragacanth  form  a  mass,  to 
be  divided  into  four  hundred  and  eighty  troches. 

Trochisci  Sodii  Bicarbonatis.    ( Troches  of  Bicarbonate  of  Sodium.) 

U.  S.  P. 

Take  of  Bicarbonate  of  sodium,  four  troyounces. 

Sugar,  in  fine  powder,  twelve  troyounces. 
Mucilage  of  tragacanth,  a  sufficient  quantity. 

Pub  the  bicarbonate  of  sodium  with  the  sugar  until  they  are 
( thoroughly  mixed ;  then  with  mucilage  of  tragacanth  form  a  mass, 
\  to  be  divided  into  four  hundred  and  eighty  grains. 

Trochisci  Ferri  Siibcarbonaiis,  U.  S.  P.    {Iroji  Lozenges). 

Take  of  Subcarbonate  of  iron,  five  troyounces. 
Vanilla,  sixty  grains. 
Sugar,  in  fine  powder,  fifteen  troyounces. 
Mucilage  of  tragacanth,  a  sufficient  quantity. 

Pub  the  vanilla  first  with  a  part  of  the  sugar  into  a  uniform 
powder,  and  afterwards  with  the  subcarbonate  of  iron  and  the  re- 
mainder of  the  sugar  until  they  are  thoroughly  mixed.  Then  with 
mucilage  of  tragacanth  form  a  mass,  to  be  divided  into  four  hun- 
dred and  eighty  troches. 

Ferruginous  Chocolate  Drops.  (Unofficinal.) 

Take  of  Eeduced  iron  (by  hydrogen)  1  part. 

Vanilla  chocolate  15  parts. 

With  the  fused  chocolate  incorporate  the  iron  uniformly,  and 
form  into  moulds  each  containing  eight  grains.  Dose,  one  for  a 
child,  two  for  an  adult,  three  times  a  day. 

Trochisci  Ipecacuanhce.    {Troches  of  Ipecacuanha.)   U.  S.  P. 

Take  of  Ipecacuanha,  in  fine  powder,  one  hundred  and  twenty  grains. 
Tragacanth,  in  fine  powder,  one  lumdred  and  twenty  grains. 
Arrowroot,  in  fine  powder,  two  troyounces. 
Sugar,  in  fine  powder,  eight  troyounces. 
Syrup  of  orangc-pccl,  a  sufficient  quantity. 
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Rub  the  powders  together  until  they  are  thoroughly  mixed  ;  then 
with  syrup  of  orange-peel  form  a  mass,  to  be  divided  iuto  four 
hundred  and  eighty  troches. 

Trochisci  Menthce  Piperitce.    {Troches  of  Peppermint.)   U.  S.  P. 

Take  of  Oil  of  peppermint,  a  fluidrachm. 

Sugar,  in  line  powder,  twelve  troyounces. 
Mucilage  of  tragacanth,  a  sulHcient  quantity. 

Rub  the  oil  of  peppermint  with  the  sugar  until  they  are 
thoroughly  mixed;  then  with  mucilage  of  tragacanth  form  a  mass, 
to  be  divided  into  four  hundred  and  eighty  troches. 

Trochisci  Zingiberis.    {Troches  of  Ginger.)   U.S. P. 

Take  of  Tincture  of  ginger,  a  fluidounce. 

Tragacanth,  in  fine  powder,  half  a  troyounce. 
Sugar,  in  fine  powder,  twenty  troyounces. 
Syrup  of  ginger,  a  sufficient  quantity. 

Mix  the  tincture  of  ginger  with  the  sugar,  and,  having  exposed 
the  mixture  to  the  air  until  dry,  reduce  it  to  fine  powder ;  to  this 
add  the  tragacanth,  and  mix  it  thoroughly.  Lastly,  with  syrup  of 
ginger  form  a  mass,  to  be  divided  iuto  four  hundred  and  eighty 
troches. 

Trochisci  Cubebce.    { Troches  of  Gubeb.)   U.  S.  P. 

Take  of  Oleoresin  of  cubeb,  half  a  fluidounce. 
Oil  of  sassafras,  a  fluidrachm. 
Liquorice,  in  fine  powder,  fom-  troyounces. 
Gum  Arabic,  in  fine  powder,  two  troyounces. 
Sugar,  in  fine  powder,  three  troyounces. 
Syrup  of  Tolu,  a  sufficient  quantity. 

Rub  the  powders  together  until  they  ai^e  thoroughly  mixed ;  then 
add  the  oleoresin  and  oil,  and  incorporate  them  with  the  mixture. 
Lastly,  with  syrup  of  Tolu  form  a  mass,  to  be  divided  into  four 
hundred  and  eighty  troches. 

These  are  conveniently  made  into  the  shape  of  Spilta's  lozenges, 
for  which  a  formula  was  given  in  a  previous  edition.  The  mass  being 
divided  into  portions  of  half  a  troyounce,  each  of  these  is  rolled 
out  between  two  boards  to  a  cylindrical  stick,  and  then  after  it  has 
partially  dried  it  is  cut  with  a  sharp  knife  into  twenty-four  equal 
parts,  each  weighing  about  ten  grains. 

Trochisci  Glycyrrhizce  et  Opii.  { Troches  of  Liquorice  and  Opium.) 

U.  S.P. 

Take  of  Extract  of  opium,  in  fine  powder,  twenty-fom-  grains. 
Liquorice,  in  fiiie  powder,  two  troyounces. 
Gum  Arabic,  in  fine  powder,  one  troyounce. 
Sugar,  in  fine  powder,  tlu-ee  troyounces. 
Oil  of  anise,  fifteen  minims. 

Rub  the  powders  together  until  they  are  thoroughly  mixed;  then 
add  the  oil  of  anise,  and  incorporate  it  with  the  mixture.  Lastly, 
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with  water  fovrn  a  mass,  to  be  divided  into  troches,  each 
six  ji-rains. 

The  fornuition  of  a  mass  with  these  ingredients  possessing  the 
requisite  softness  and  pliability,  and  3^et  iirra  enough  to  retain  the 
shape  given  to  it,  is  a  matter  of  considerable  difficulty,  even  with 
those  who  are  somewhat  accustomed  to  it,  while  those  who  are  not 
often  waste  their  material,  as  well  as  their  time,  in  the  manipulation. 

The  following  modified  formula  will  be  found  an  improvement : — 

Take  of  Powdered  liquorice, 

Powdered  gum  Arabic, 

Powdered  sugar,  each  5  ounces. 

Oil  of  aniseed   30  drops. 

Sulphate  of  morphia   12  gi-ains. 

Water,  and 

Tincture  of  Tolu,  of  each   A  suffi.  quantity. 

Dissolve  the  sulphate  of  morphia  in  one  fluidounce  of  water,  and 
add  the  oil  of  aniseed,  with  sufficient  powdered  gum  Arabic  to  in- 
corporate it  thoroughly.  To  this  add  one  fluidounce  of  water,  or  a 
sufhcient  quantity  ;  add  this,  now,  to  the  mixed  powders,  and  beat 
thoroughly  into  a  mass  of  the  proper  consistence.  This  is  to  be 
divided  into  lozenges,  each  weighing  six  grains,  and  these,  after 
they  are  dry,  are  to  be  varnished  with  tincture  of  Tolu. 

The  mode  of  rolling  and  dividing  these  (and,  consequently,  their 
shape)  is  different  from  that  indicated  for  the  lozenges  of  the  first 
group.  After  beating  the  ingredients  into  a  mass,  portions  of  168 
grains  each  are  weighed  out,  and  each  of  these,  being  rolled  between 
two  smooth  pieces  of  board,  into  a  cylindrical  stick  28  inches  in 
length,  is  laid  away  upon  a  drying  board  until  nearly  dry  and 
brittle,  and  then  cut  with  a  sharp  knife  or  scissors  into  24  equal 
lozenges,  each  about  1^  inch  in  length,  and  weighing  7  grains  when 
moist,  but  reduced  in  weight  by  drying. 

Abont  twelve  lozenges  contain  an  ordinary  adult  dose  of  sulphate 
of  morphia.  Made  by  this  recij)e,  they  are  less  liable  to  constipate 
the  bowels,  and  are  less  bitter  to  the  taste  than  the  officinal. 

Trochisci  Morphice  et  Ipeeaeuanhce.    {Troches  of  Moiyhia  and 

Ipecacuanha.) 

Take  of  Sulphate  of  morphia,  twelve  gi'ains. 

Ipecacuanha,  in  fine  powder,  forty  grains. 

Sugar,  in  fine  powder,  ten  troyounccs. 

Oil  of  gaultheria,  five  niinims. 

Mucilage  of  tragacanth,  a  sutBcient  quantity. 

Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then 
;  add  tlie  oil  of  gaultheria,  and  incorporate  it  with  the  mixture. 
Lastly,  with  mucilage  of  tragacanth  form  a  mass,  to  be  divided 
:  into  four  hundred  and  eighty  troches. 

Fig.  238  exhibits  the  apparatus  used  for  making  lozenges  of  the 
1  form  that  Wistar's  and  Spitta's,  two  popular  lozenges  in  Phila- 
*  delphia  and  many  other  parts  of  this  country,  are  ordinarily  made. 

A  represents  a  board  about  27  inches  long,  20  wide,  and  an  inch 
t  thick;  at  five  inches  from  one  side,  the  surface  is  planed  off  to  a 
47 
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thicknessof  one-foui'tli  of  an  inch,  slanting  uniformly.  On  the  under 
side  at  each  end  is  a  strip  f  of  an  inch  thick,  extending  the  whole 
width  of  the  boai-d;  and  at  each  end  on  the  top  are  brass  pieces  ^ 
of  an  inch  in  thickness,  secured  by  screws.    B  represents  the  roller 


Fig.  238. 


board,  which  is  about  33  inches  long,  four  or  five  inches  wide,  and 
I  of  an  inch  thick,  with  guides  which  fit  the  guides  on  the  board 
upon  which  the  mass  is  rolled ;  in  the  back  of  this  board  parallel 
pieces  of  brass  are  set  f  of  an  inch  apart.  C  represents  a  board 
having  parallel  semi-cylindrical  grooves  extending  from  end  to  end, 
in  which  the  lozenges  are  received  and  kept  till  dry  enough  to  pack. 

Unofpicinal  Lozenges. 
Dr.  Jackson^ s  Pectoral  Lozenges. 

Take  of  Powdered  ipecacuanha   10  gi'ains. 

Sulphuretted  anthnony  5  grains. 

^luriate  of  morphia  6  grainij. 

Powdered  gum  Arabic,  |i 
Powdered  sugar,  M 

Powdered  ext.  of  liquorice,  of  each    ...  11  drachms. 

Tincture  of  Tolu  ,  4  drachms. 

Oil  of  sassafras  4  drops. 

To  be  made  into  a  stifif  mass  with  simple  syrup,  and  divided  into 
200  lozenges,  or  into  lozenges  of  10  grains  each.    Each  lozenge  con- 
tains ^'jy  grain  of  ipecac,      grain  of  the  antimonial,  -^-^  grain  of* 
morphia.   They  are  usually  rolled  into  flat  cakes,  and  cut  out  with  a 
round  punch,  as  described  under  the  head  of  theoflicinal  lozenges. 

Few  remedies  for  pectoral  atFections  requiring  anodyne  and  nau- 
seant  treatment  are  so  popular  as  this.  Dose,  one  every  three  or 
four  hours. 

Dr.  Jackson's  Ammonia  Lozenges. 

Take  of  Muriate  of  ammonia  }h  drachms. 

Muriate  of  morphia  grains. 

Powdered  elm  bark  0  drachms. 

Powdered  gum  Arabic, 
Powdered  sugar, 

Powdered  ext.  of  liquorice,  of  each     ...    7  drachms. 

Tincture  of  Tolu  drachms. 

■  Oil  of  partridge-berry  4  drops. 

To  be  made  with  syrup  into  180  lozenges,  or  into  lozenges  of  10 
grains  each,  containing  J  grain  muriate  of  ammonia,  and  gV     *  ^ 
grain  of  the  morphia  salt. 
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These  are  used  for  somewhat  similar  atfoctions  with  the  fore- 
going, and  are  made  into  the  same  shape. 

Parrish's  Cough  Lozenges. 

Take  of  Powdered  ipecacuanha   50  grains. 

Kernies  mineral   100  grains. 

Sulphate  of  morphia   16  grains. 

Powdered  sugar, 
Powdered  gum  Arabic, 

Powdered  ext.  of  liquorice,  of  each  ...  3  ounces. 

Oil  of  anise   40  drops. 

Syrup  of  Tolu   Sufficient. 


To  be  made  into  a  mass  and  divided  into  320  lozenges,  each  con- 
taining about  ^  grain  of  ipecacuanha,  J  grain  of  kermes,  grain 
of  morphia  salt. 

We  have  been  in  the  habit,  for  the  last  ten  yeai'S,  of  preparing 
these  pectoral  lozenges,  which  are  not  unlike  those  of  Dr.  Jackson. 
The  recipe  was  made  with  the  advice  of  a  medical  friend,  and  has 
proved  a  useful  one,  producing  a  comparatively  active  preparation. 

The  dose  of  these  is  one  three  or  four  times  a  day. 

Fhosphatic  Lozenges. 


Take  of  Phosphate  of  calcium   10  ounces. 

Phosphate  of  iron   2  ounces. 

Phosphate  of  sodium   6  drachms. 

Phosphate  of  potassium   2  drachms. 

Phosphoric  acid  .   2  drachms. 

Sugar,  in  powder   17  ounces. 

Powdered  ginger. 

Syrup,  of  each   Sufficient. 


Mix  the  phosphates  of  calcium  and  iron  with  the  sugar  and 
ginger,  by  passing  through  a  fine  sieve;  then,  by  the  aid  of  heat, 
dissolve  the  phosphates  of  sodium  and  potassium  and  phosphoric 
acid  in  the  syrup,  and  make  into  a  mass  with  the  mixed  powders. 
Roll  this  into  a  cake  of  the  proper  thickness,  dusting  it  with  a  sifted 
mixture  of  one  part  of  phosphate  of  iron  and  eight  parts  of  sugar, 
and  cut  out  the  lozenges,  each  weighing  fifteen  grains. 

Each  lozenge  contains  five  grains  of  pliosphate  of  calcium,  one 
grain  of  phosphate  of  iron,  and  half  a  grain  of  the  mixed  phos- 
phates of  sodium  and  potassium. 

•  The  use  of  the  phosphates  ])re8cribed  above  has  recently  been 
adopted,  to  a  large  extent,  with  a  view  to  supplying  elements  to 
the  system  which  are  apt  to  be  deficient,  particularly  among  chil- 
dren, in  large  cities.  It  is  asserted  that  these  salts  not  only  aid 
in  building  up  the  bony  structure,  Avheu  it  is  deficient,  but  assist 
in  maintaining  the  irritability,  without  which  assimilation  and 
nutrition  are  always  lacking.  The  dose  for  children  may  be  from 
one  to  two,  three  times  a  day. 
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Astringent  Rose  Leaf  Tablets. 


Take  of  Powdered  catechu, 

Powdered  red  rose,  of  each   6  partij. 

Powdered  tragacanth   1  part.' 

Powdered  sugar   48  parts. 


Mix,  and  make  into  a  mass  with  rose-water  and  vanilla  sjTup, 
then  divide  into  lozenges  of  ten  grains  each.  To  be  taken  ad 
libitum  for  chronic  relaxed  conditions  of  the  throat  and  mouth. 

Chlorate  of  Potassium  Tablets. 


Take  of  Chlorate  of  potassium   200  grains. 

Powdered  red  rose                                        ,  300  grains. 

Powdered  sugar   500  grains. 

Oil  of  rose   15  drops. 

Oil  of  orange   100  drops. 


Reduce  the  chlorate  of  potassium  to  a  very  fine  powder,  sepa- 
rately, for  fear  of  explosion,  and  incorporate  it  thoroughly  with  the 
other  dry  ingredients  by  sifting  together  ;  add  to  these  the  flavoring 
oils  and  make  up  the  mass  with  jelly  of  black  currants,  then  divide 
into  100  lozenges,  each  containing  ten  grains.  Dose,  one  occa- 
sionally in  sore  throat,  ulcerated  mouth,  etc. 

Catechu  Lozenges. 


Take  of  Catechu   2  ounces. 

Tragacanth   h  ounce. 

White  sugar   12  ounces. 

Kose  water   Sufficient. 


Make  into  ten-grain  lozenges;  to  be  used  ad  libitum. 
These  are  particularly  adapted  to  cases  of  relaxation  of  the  uvula, 
irritation  of  the  larynx,  etc. 


Wild  Cherry  Tablets. 

Take  of  Wild  cherry  bark,  finely  powdered  ....  Bj.  (officinal). 

Alcohol   q.  s. 

Make  a  tincture  by  percolation,  evaporate  to  dryness,  and  power 
the  extract — to  this  add  * 

Powder  of  blanched  almonds  ^ 

Gum   5iv. 

Sugar   Kiij-^iv. 


The  above  modification  of  the  formula  of  W.  R.  Warner  pro- 
duces a  fine  preparation,  retaining  the  sedative  virtues  of  the  drug 
as  concentrated  as  is  safe  in  this  form  of  preparation. 

Make  a  mass,  and  divide  into  oval  lozenges  of  ten  grains  each. 
They  are  very  bitter,  and  develop  hydrocyanic  acid  when  intro- 
duced into  the  mouth,  acting  with  energy  as  a  sedative  remedy. 
One  lozenge  is  a  dose,  repeated  as  occasion  requires. 

The  pharmacist  will  often  find,  especially  in  very  damp,  warm 
weather,  difficulty  in  drying  lozenges,  particularly  those  which  con- 
tain deliquescent  and  very  "soluble"  salts,  such  as  muriate  of  ammo- 
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nia.  This  difficulty  has  been  overcome  by  the  use  of  a  box,  made 
of  well-seasoned  wood  free  from  cracks  or  loose  knots,  lined  with 
paper  pasted  carefully  over  the  inside,  the  lid  being  hinged  on,  and 
the  edge  of  the  box  where  the  lid  rests  being  covered  with  thick, 

■  soft,  white  skin.  Shelves  are  arranged  on  which  to  support  the 
lozenges  or  other  substances  while  drying,  and  a  tray  in  the  bottom 

:  is  provided  for  holding  a  quantity  of  unslaked  freshly  burnt  lime; 
;  after  the  lime  and  articles  to  be  desiccated  are  arranged  in  the  case, 
1  the  lid  is  securely  closed  and  kept  shut  for  such  a  space  of  time  as 
:  is  requisite  to  insure  the  absorption  of  the  moisture  from  the  article 
I  by  the  lime. 

Candy  and  Drops. 

Various  kinds  of  candy  are  used  in  medicine  for  the  well-known 
i  expectorant  or  demulcent  properties  of  the  sugar  alone,  or  for  the 

effects  of  such  medicines  as  may  be  conveniently  combined  with  it. 

The  manufacture  of  these  pertain  almost  exclusively  to  the  confec- 
:  tioner,  who  prepares  a  thick  semifluid  mass  by  using  with  the  sugar 
.  a  small  portion  of  water,  and  boiling  till  it  is  brought  to  such  con- 
.  dition  that  a  small  portion  removed  from  the  fire  upon  a  glass  rod 
1  will  solidify  into  a  transparent  candy  on  cooling;  it  is  then  poured 
f  out  upon  a  marble  slab.    If  the  coloring  or  flavoring  ingredient  is 

■  in  powder,  as,  for  instance,  tartaric  acid  used  in  making  lemon 
drops,  it  is  worked  in  with  the  melted  candy  on  the  slab ;  other- 

\  wise  it  must  be  added  before  testing  its  hardness  and  removing 
[from  the  fire.  The  sheet  of  melted  candy,  being  smoothed  upon 
t  the  surface,  if  designed  for  secrets,  a  very  common  form,  is  par- 
"tially  cut  through  into  squares,  and  then,  when  brittle,  broken  off; 
;  if  designed  for  drops,  the  candy  requires  to  be  run  into  moulds 
■upon  a  machine  constructed  for  the  purpose;  if  for  sticks,  it  is 
;  rolled  and  drawn  out  to  the  required  thickness. 

By  kneading  and  working  this  material  while  soft,  its  whiteness 

■  is  increased.  The  principal  art  in  making  candies  is  in  the  remov- 
ing them  from  the  fire  at  just  the  right  moment  before  caramel 
begins  to  be  formed,  and  not  until  the  whole  of  the  uncombined 

fwater  is  driven  off;  besides  the  proximate  mode,  with  a  glass  rod, 
; given  above,  the  elevation  of  the  boiling  point  to  exactly  a  certain 
point  is  an  indication  that  the  candy  is  finished. 

The  fruit  essences,  so  called,  prepared  by  artificial  processes  from 
'fusel  oil,  have  been  much  used  of  late  to  flavor  drops.    Lenion  and 
; ginger  drops  are  also  much  in  vogue;  the  latter  are  best  prepared 
from  the  piperoid  or  oleoresin  of  ginger  (see  p.  698). 
^  The  following  recipes  are  appended,  as  of  utility  to  the  pharma- 
cist, who  may  procure  the  admixture  of  the  medicinal  ingredients, 
'With  candy  at  the  confectioner's  for  a  few  cents  per  pound  advance 
'  on  the  cost  of  the  sugar. 
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Ginger  Drops. 

To  ten  pounds  of  the  melted  candy  add  one  ounce  of  piperoid  of 
ginger,  and,  by  means  of  an  appropriate  apparatus,  run  it  into 
drops  the  size  of  cherry-stones. 

Medicated  Secrets,  or  Cough  Candy. 

To  ten  pounds  of  melted  candy  add  the  following  mixture,  and 
divide  into  secrets: — 

Take  of  Tincture  of  squill   fsiv. 

Camphorated  tincture  of  opium, 

Tincture  of  Tolu,  of  each   f^ss. 

Fluid  extract  of  ipecacuanha, 

Oil  of  gaultheria,  of  each   Tn.viij. 

Oil  of  sassafras   "ivj. 

Oil  of  aniseed   "liij. 

Used  ad  libitum  in  ordinary  coughs. 


CHAPTER  XIV. 

EXTRACTA  RESINA  AND  "CONCENTRATED  REMEDIES." 

The  number  of  Eclectic  Concentrated  Remedies  in  common  use, 
and  the  general  interest  felt  in  them,  which  has  now  extended  to 
transatlantic  countries,  seem  to  demand  that  an  effort  should  be 
made  to  include  in  this  work  some  notice  of  all  of  them,  which  are 
liable  to  be  met  with  by  physicians  and  pharmacists.  The  manu- 
facturers of  these  preparations  are  all  independent  of  each  other; 
each  claiming  the  superiority  of  his  own  preparations  over  thoM' 
of  his  rivals ;  each  adopting  such  formulas,  and  such  nomenclature, 
as  his  own  convenience  suggests.  For  many  of  them  no  formulas 
are  published,  and  no  accurate  description  of  their  chemical  and 
physical  properties  has  appeared,  while  an  examination  for  the  pur- 
poses of  this  work  would  be  unnecessary. 

Some  of  the  "  Eclectic  remedies"  are  nearly  pure  resins,  like 
three  Resince  of  the  British  Fharmacopozia.  Viewed  as  pharmaceu- 
tical preparations,  eligible  for  use  in  medicine,  though  not  purified 
so  as  to  rank  as  distinctive  proximate  principles,  these  are  ver^ 
appropriately  named  resinous  extracts  or  resins.  The  term  "  Resi- 
noid,"  so  commonly  used,  is  less  appropriate  to  the  class,  implying, 
as  it  does,  a  resemblance  to  resins,  while  all  of  these  are  eitlier 
resins,  oleoresins,  or  more  or  less  mixed  proximate  principles  pos- • 
sessing  no  real  resemblance  to  the  class  of  resins.  Some^of  the 
concentrated  remedies  lay  claim  to  the  title  of  "  Alkaloids ;"  these 
either  are  or  are  not  vegetable  alkalies,  though  never  pure ;  and  the 
same  objection  applies  to  designating  them  under  a  name  which  is 
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far  from  being  clearly  descriptive  of  their  chemical  character.  It  is 
a  scientific  objection  to  the  nomenclature  of  the  eclectics  that  they 
use  the  terms  employed  by  chemists  to  designate  the  distinctive 
principles  isolated  from  the  plants  by  analysis,  and  it  is  a  practical 
objection  to  their  system  that  medicines  of  such  totally  different 
chemical  properties  are  grouped  together  under  similar  designa- 
tions. The  termination  m,  so  appropriate  to  resins  and  neutral 
principles, is  not  adapted  to  extractive  matters  containing  no  resin; 
and  the  termination  ia,  though  quite  appropriate  to  organic  alka- 
lies, is  unsuited  to  the  mixed  principles  precipitated  by  the  empi- 
rical processes  of  these  manufacturers.  Two  preparations  differ- 
ently prepared  from  the  same  drug,  such  as  "  sanguinarin  and 
sanguinarina,"  possessing  ditferent  degrees  of  therapeutic  power — 
the  one  classed  by  them  as  a  resinoid,  and  the  other  as  an  alkaloid 
— 'should  be  more  definitely  designated  than  by  names  diflering 
only  in  the  terminal  letter. 

A  frequent  cause  of  error  in  the  practice  of  pharmacy  arises  out 
of  the  substitution  of  the  "Eclectic  hyoscyamin,  atropin,  veratrin, 
and  similar  preparations,"  for  the  pure  vegetable  alkalies  found  in 
commerce.  The  dose  is,  of  course,  very  different ;  and,  the  genuine 
articles  imported  from  England,  France,  and  G-ermany  bearing  a 
very  high  price,  the  substitution  of  cheaper  and  inferior  products 
labelled  with  the  same  names  should  be  carefully  guarded  against. 

In  the  present  chapter  the  principal  resinous  and  other  "  Eclectic 
concentrated  remedies"  are  noticed  without  regard  to  their  strictly 
chemical  characters,  while  the  definite  proximate  principles  of 
plants  used  in  medicine,  which  have  been  isolated  and  examined, 
are  noticed  under  their  several  heads  in  Part  IV.  Many  of  the 
formulas  and  descriptions  given  in  this  chapter  are  not  practically 
familiar  to  the  author,  and  are  given  as  recorded  in  the  several 
works  on  this  system  of  practice.  Of  these,  the  chief  that  have 
been  consulted  are  the  following :  "  The  American  Dispensatory^  by 
John  King,  M.D.,"  published  in  Cincinnati  in  1859,  and  recom- 
mending the  "resinoid  and  alkaloid"  preparations  of  W.  S.  Merrill 
and  others  of  that  city.  "  Concentrated  Organic  Medicines,  being  a 
Practical  Exposition  of  the  Therapeutic  Properties  and  Clinical  JEm- 
ploj/ment  of  the  Combined  Proximate  Medicinal  Constituents  of  Indi- 
genous and  Foreign  Plants,  by  Grover  Coe,  M.D.,"  fourth  edition, 
1862,  published  by  B.  Keith  &  Co.,  New  York,  of  whose  prepara- 
tions it  treats.  And  '•'•Formulas  for  making  Tinctures,  Infusions, 
Syrups,  Wines,  Mixtures,  Pills,  etc.,  from  the  fluid  and  solid  extracts 
prepared  at  the  laboratory  of  Tilden  &  Co.,  New  Lebanon,  N.  Y." 
_  The  statements  of  these  authors  are  not  to  be  accepted  as  impar- 
tial. Each  of  the  two  first  named  is  much  engaged  throughout  in 
disparaging  the  preparations  recommended  by  the  other.  The  Cin- 
cinnati work,  in  which  many  formulas  appear,  justly  charges  the 
Kew  York  manufacturers  with  concealing  their  formulas,  and  ad- 
vances the  following  criticism:  "Unfortunately  some  persons  are 
80  wrapped  up  in  what  are  called  'concentrated  remedies'  that  they 
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will  blindly  employ  anything  presented  as  such  without  stoppino- 
to  inquire  or  examine  into  its  claims ;  this  is  decidedly  wrong." 

On  the  other  hand,  Dr.  Grover  Coe,  writing  in  the  interest  of  the 
New  York  manufacturers  of  concentrated  remedies,  repudiates  the 
single  principles  or  precipitates  obtained  by  the  same  process  for 
almost  every  variety  of  vegetable  substance  as  recommended  by 
Merrill  and  indorsed  by  Dr.  King.  He  claims  for  his  remedies 
that  they  embody  not  merely  single  "  resinoid,"  or  "  alkaloid,"  or 
"  neutral"  principles  from  plants,  but  all  these  as  contained  in 
their  several  plants  first  separately  isolated  and  then  recombined, 
which  is  practically  impossible  and  scientifically  absurd. 

This  extraordinary  assei'tion,  taken  in  connection  with  the  great 
number  and  variety  of  remedies  advertised  claiming  to  be  the 
"  concentrated  equivalents"  of  plants  but  little  known  to  chemists, 
and  never  satisfactorily  analyzed,  cannot  but  strike  the  mind  of 
any  one  in  the  least  acquainted  with  the  difiiculties  of  the  subject 
as  too  severe  a  tax  on  credulity. 

The  classification  of  the  proximate  principles  of  plants  adopted 
by  Dr.  Coe  is,  moreover,  difterent  from  any  known  to  science,  and 
some  of  the  definitions  given  to  the  several  classes  named  do  not 
correspond  with  those  of  the  recognized  authorities.  Thus  the 
oleo resins  are  stated  to  be  compounds  of  fixed  oils,  wax,  and  resin, 
while  balsams  are  defined  as  mixtures  of  resin  and  volatile  oil.  A 
distinction  is  drawn  without  a  difterence  between  resins  and  resi- 
noids.  iReutral  principles,  which  the  author  claims  to  have  been 
"the  first  to  recognize  in  their  true  remedial  value, and  the  first  to 
establish  iu  their  identity  as  a  class  of  distinct  proximate  principles, 
and  the  first  to  record  their  physical  and  chemical  characteristics," 
are  said  to  be  altered  in  their  composition  or  completely  destroyed 
in  the  preparation  of  extracts,  etc.  In  the  definition  of  these  they 
are  quite  confounded  with  the  nondescript  and  almost  infinitely 
varied  "  extractive"  substances  which  have  no  single  character  in 
common,  and  are  fast  disappearing  from  the  catalogue  of  vegetable 
products  before  the  searching  scrutiny  of  modern  chemistry. 

It  is  but  simple  justice  to  those  who  are  asked  to  accept  remedies 
prepared  by  secret  processes  upon  faith  in  the  manufacturer,  that 
his  claims,  and  those  of  his  sponsors,  should  be  somewhat  inquired 
into. 

It  would  be  in  vain  to  deny  that  improvement  in  the  extraction 
and  concentration  of  medicines  is  a  growing  demand  of  our  times, 
but  the  efibrts  of  the  so-called  "  eclectic  pharmaceutist"  in  that 
direction  have  been  marred  by  a  too  exclusive  reliance  upon  the 
single  process  of  precipitation  from  a  strong  alcoholic  tincture  by 
water — a  process  well  adapted  to  those  cases  in  which  the  active 
principle  of  the  drug  is  distinctly  resinous,  but  unsuited  to  a  large 
number  of  vegetable  substances,  the  active  principles  of  which  are 
more  or  less  completely  soluble  in  water. 

The  practice  of  bringing  all  these  concentrated  remedies  to  the 
condition  of  powders  by  the  addition  of  sugar  of  milk,  or  other 
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dry  material,  to  those  wliicli  are  naturally  soft  or  oily,  has  many 
objections,  among  which  are  their  unnecessar}^  dilution,  and  the 
increased  exposure  of  their  particles  to  oxidation  or  evaporation. 

An  important  objection  to  this  system  of  practice  is  that  while 
it  claims  to  be  eclectic,  it  is,  in  fact,  exclusive,  confining  its  reme- 
dies almost  entirely  to  indigenous  drug^  of  vegetable  origin.  It 
must  be  confessed  that  the  variety  of  our  indigenous  materia  mcdica 
is  very  great,  and  perhaps  sufficient  for  most  purposes  of  the  phy- 
sician ;  but  there  is  neither  philosophy  nor  policy  in  creating  an 
exclusively  American  system  of  practice,  while  by  commerce,  by 
literature,  and  science,  our  country  is  linked  with  all  the  civilized 
world. 

The  remaining  objection  to  this  system  is  the  want  of  candor  and 
scientific  truthfulness  which  pervades  its  literature.  There  is  an 
obvious  special  pleading  in  arguments,  and  an  aim  to  promote  local 
business  interests  in  its  publications,  which  necessarily  detract  from 
its  reputation  and  shut  out  its  professors  from  the  sympathy  and 
countenance  of  the  class  whose  influence  can  least  be  spared  from 
any  scientific  reform. 

The  so-called  "  American  system  of  practice"  requires  a  protest 
against  its  exclusiveness,  its  empiricism,  and  its  unprofessional 
character;  but  that  whatever  of  good  it  contains  may  be  made 
known,  the  present  chapter  is  devoted  to  a  notice  of  the  remedies 
ofiered  by  its  rival  schools. 

The  "  Eclectic  remedies"  are  preceded  in  the  present  chapter  by 
the  new  officinal  class  Hesince,  one  of  which,  resina  podophylli,  ori- 
ginated with  practitioners  of  that  school,  and  is  the  most  popular 
representative  of  its  class. 


Hesince,  U.  S.  P. 


Offlcinal  name. 

Dose. 

Properties. 

Synonyme. 

Resinae  jalapae 

grain  v 

Cathartic 

Jalapin. 

"  podophylli 

grain  ij 

Podophyllin. 

"  Bcammonii 

grain  v 

(( 

Resin  of  scammony. 

REMARKS, 

The  resins  of  jalap  and  May-apple  roots,  as  above,  are  prepared 
by  percolation  with  alcohol  through  the  finely  powdered  root  until 
the  percolate  ceases  to  cause  a  precipitate  on  being  dropped  into 
water,  in  the  case  of  the  former  preparation,  but  in  the  case  of  po- 
dophyllin acidulated  water  is  directed  to  be  used.  This  is  then  to 
be  reduced  to  about  half  the  quantity  of  the  root  employed  (the 
alcohol  being  recovered  by  distillation),  and  thrown  into  eight  times 
its  bulk  of  water,  which  precipitates  the  resin  ;  this  is  then  washed 
and  dried  and  powdered,  in  which  state  it  is  dispensed. 

For  the  characteristic  distinctions  of  resin  of  jalap  and  podo- 
phyllin, the  reader  is  referred  to  Am.  Journ.  Pharm.,  1862,  p.  113. 

Resin  of  podophyllum  is  of  a  color  varying  from  a  drab  to  a  bright 
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yellow.  As  above  prepared,  it  is  less  tinged  with  yellow  than  in 
the  usual  process  of  the  manufacturers,  iu  which  muriatic  acid  is 
added  to  the  water  with  which  it  is  to  be  precipitated.  It  is  partly 
soluble  in  ether,  and  the  residue,  when  dissolved  in  solution  of 
j)Otassa,  is  precipitable  by  dilute  muriatic  acid  in  excess.  Prof.  F. 
Fullager  has  lately  announced  the  existence  in  the  root  of  podo- 
phyllum of  the  alkaloid  berberina,  which  was  previously  noticed  by 
Mr.  Hodgson,  Jr.,  as  yellow  coloring  matter ;  being  soluble  iu  cold 
water  this  is  lost  by  the  officinal  method  of  preparation  ;  but  owing 
to  the  insolubility  of  the  yellow  muriate  of  berberina  it  is  mixed 
with  the  precipitated  resin,  and  accounts  for  the  yellow  color  of 
the  commercial  podophyllin,  and  in  part  for  some  of  its  properties. 

Resin  of  scainmony  is  directed  to  be  prepared  according  to  the 
U.  >S.  P.  from  commercial  scammony  by  digesting  with  successive 
portions  of  boiling  alcohol  until  exhausted,  mixing  the  tinctures, 
evaporating  to  a  syrupy  consistence  by  distilling  off  the  alcohol, 
adding  the  concentrated  liquid  to  water,  washing  and  drying  the 
precipitate.  It  is  wholly  soluble  in  ether,  also  in  officinal  solution 
of  potassa,  from  which  solution  an  excess  of  diluted  muriatic  acid 
does  not  precipitate  it. 

A  resin  of  scammony  is  prepared  from  the  dried  roots  by  the  pro- 
cess of  the  British  Pharmacopoeia,  which  diffex's  from  the  foregoing. 
The  roots  are  digested  with  water  and  with  diluted  acid,  by  which 
means  they  are  deprived  of  all  matter  soluble  in  these  menstrua, 
then  with  alcohol,  which  dissolves  out  the  resin,  which  is  collected 
on  the  recovery  of  the  alcohol  by  distillation.  The  roots  are  col- 
lected in  Asia  Minor,  dried  and  shipped  to  London,  where  this 
resin  is  now  manufactured.  The  physical  qualities  of  the  scam- 
mony thus  prepared  differ  considerably  from  virgin  scammony  and 
from  the  officinal  resin,  being  non-porous,  not  producing  a  lather 
when  rubbed  with  water,  and,  instead  of  possessing  a  musty  or  sour 
cheese-like  odor,  having  an  aromatic  and  fruity  smell.  Its  dose  is 
from  four  to  twelve  grains. 

Medical  Properties. — The  medical  properties  of  these  three  resins 
are  somewhat  similar.  Pesiji  of  Jalap  has  long  been  known  as  a 
powerful  cathartic,  iu  doses  of  from,  one  to  live  grains,  triturated 
with  sugar  or  other  diluents  or  correctives. 

Podophyllin  is  undoubtedly  one  of  the  most  powerful  purgatives 
in  use,  acting,  in  doses  of  two  to  four  grains,  as  a  drastic  cathartic, 
accompanied  in  its  action  with  much  nausea  and  griping,  in 
smaller  doses  Q  grain  to  one  grain),  it  operates  as  an  alterative  and 
cholagogue.  It  is  claimed  for  this  remedy  that  it  is  a  regulator  of 
the  secretions,  tending  to  restore  them  to  normal  activity,  and  that 
it  completely  supersedes  mercury  in  all  cases  where  it  is  indicated, 
even,  in  some  cases,  producing  ptyalism.  It  is  seldom  or  never 
employed  alone,  its  effects  betng  greatly  increased,  and  its  dose 
lessened,  according  to  the  testimony  of  practitioners  accustomed  to 
its  use,  by  long  trituration  with  four  to  ten  times  its  weight  ot 
sugar  or  sugar  "of  milk.  "  Caulophyllin"  combined  %yith  it  is  said 
to  materially  lessen  its  painful  and  disagreeable  effects.    A  com- 
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pound  of  podopliyllin,  with  ten  parts  of  "  leptandrin"  and  ten  of 
sugar,  is  esteemed  as  an  alterative  in  dyspepsia ;  the  discovery  of 
the  presence  of  berberiua  in  the  commercial  podophylliu  explains 
its  known  tonic  effects. 

Besin  of  scarmnony  has  been  very  rarely  prescribed  ;  it  was  offi- 
cinal for  the  first  time  in  1860,  as  distinct  from  the  impurities  asso- 
ciated with  it  as  commercial  scammony.  It  was  made  ofiicinal  for, 
the  purpose  of  introducing  it  as  an  ingredient  into  the  compound 
extract  of  colocynth.  Its  high  cost  deters  all  but  the  most  consci- 
entious manufacturers  from  complying  with  the  officinal  directions 
in  this  respect. 

Unofficinal  Concentrated  Remedies. 

Apocynin  is  the  name  given  to  a  preparation  by  J.  B.  Robinson, 
formerly  of  Cincinnati, from  the  rootof  Apocynuraandrosseniifolium, 
and  recommended  by  Dr.  John  King  in  his  Dispensatory.  The 
formula  directs  the  preparation  of  a  saturated  tincture  of  the  root, 
treating  this  with  ammonia,  then  filtering  and  precipitating  the 
apocynin  with  suljphuric  acid,  added  gradually  ;  it  is  to  be  washed 
in  one  or  two  waters  and  then  dried.  One  pound  of  the  root  yields 
about  half  an  ounce.  It  is  represented  as  a  powder  of  a  dark  brown 
color,  a  strong  odor  of  the  root,  and  a  bitter,  nauseous,  and  unplea- 
sant taste.  It  is  recommended  in  jaundice,  hepatic  torpor,  and 
constipation,  combined  in  equal  parts  with  leptandrin  and  myricin. 
This  dose,  as  given  by  Tilden,  is  ^  to  2  gr.  Another  remedy  called 
apocynine  is  mentioned  by  "  eclectic"  writers,  described  as  being 
very  bitter  and  of  a  dark  orange  color. 

Alnidne  and  Alnuin  are  names  given  to  preparations  derived  from 
the  bark  of  Alnus  rubra  (Tag  Alder).  The  last  named  is  recom- 
mended as  possessing  alterative,  tonic,  and  sub-astringent  properties 
in  doses  of  one  to  tlaree  grains  three  or  four  times  a  day.  The 
other  is  said  to  be  adapted  to  the  same  purposes.  Alnuin  is  an- 
nounced in  Tilden's  Formulary  as  useful  in  herpes,  syphilis, 
scorbutus,  impetigo,  etc.,  and  by  Dr.  Grover  Coe  as  adapted  to 
scrofula,  eruptions  of  the  skin,  rheumatism,  and  syphilis,  and 
wherever  an  alterative  is  required. 

Ampelopsin  is  a  preparation  from  Ampelopsis  quinquefolia  (Vir- 
ginia creeper),  made  by  an  unpublished  process ;  it  is  reputed  to  be 
alterative,  diuretic,  expectorant,  anti-syphilitic,  astringent,  and 
tonic.    Dose,  3  to  10  grains. 

Asdepidin  is  a  concentrated  preparation  from  Asclepias  tuberosa 
(pleurisy  root),  obtained  by  a  process  similar  to  that  for  the  resin 
cimicifugin,  and  is  a  dark  semi-liquid  extractive-like  mass.  Its 
dose  is  from  1  to  5  grs.  three  times  a  day,  as  an  expectorant,  dia- 
phoretic, and  tonic.  It  is  recommended  in  fevers  of  every  type, 
inflammatory  diseases,  hooping-cough,  and  in  chronic  diseases  of 
digestive  organs,  and  Dr.  Coe  speaks  of  Keith's  asclepin  as  uni- 
versally admissible  in  the  treatment  of  disease. 

Ascleline  is  described  as  a  white  powder,  with  but  little  taste  or 
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odor,  recommended  as  the  active  principle  of  the  plant ;  but  the 
editor  of  the  Eclectic  Dispensatory  thinks  it  "  an  imposition  upon 
the  profession." 

Barosmin,  derived  from  buchu  by  an  unpublished  process,  is 
asserted  by  Dr.  Grrover  Coe  to  be  a  diuretic,  alterative,  diaphoretic, 
tonic,  stimulant,  antispasmodic — properties  which  have  not  been 
claimed  for  the  leaves  themselves.    Dose,  from  2  to  4  grains. 

Baptisin  is  a  preparation  prescribed  by  the  "  eclectic"  practitioners 
from  the  bark  of  the  root  and  the  leaves  (?)  of  Baptisia  tinctoria 
wild  indigo),  one  of  our  familiar  indigenous  weeds.  In  its  chemi- 
cal nature  it  seems  to  be  a  resinous  extractive,  which  is  said  to  be 
precipitated  by  an  acid,  or  by  acetate  of  lead,  from  the  saturated 
tincture.  The  formula  has  not  been  published.  It  is  described  as 
of  a  yellowish-brown  color,  a  strong  and  characteristic  odor,  and  a 
bitter,  disagreeable,  persistent  taste.  It  is  only  partially  soluble  in 
alcohol,  much  more  so  on  the  addition  of  ammonia  or  potassa.  It 
is  given  in  a  dose  of  from  J  to  J  grain  with  a  view  to  increase  the 
action  of  the  glandular  system  and  to  arouse  the  liver,  also  as  an 
external  application  to  gangrenous  and  erysipelatous  ulcerations. 
Variously  combined  it  is  much  prescribed  in  "  eclectic"  practice. 
In  large  doses  it  is  said  to  produce  very  disagreeable  prostration. 

Caulophyllin. — This  preparation,  from  the  root  of  Leontice  thalic- 
troides  (Michx.),  Caulophyllum  thalictroides  (blue  cohosh),  is  made 
by  Merrill,  by  precipitation  from  the  saturated  tincture,  similar  to 
the  preparation  of  podophyllin  and  cimicifugin,  using,  however,  as 
small  a  quantity  of  water  as  possible  to  prevent  waste,  as  the  pre- 
cipitate is  soluble.  Caulophyllin  thus  prepared  is  an  extractive 
substance  of  a  light  brown  color,  with  a  peculiar,  not  unpleasant 
odor,  and  a  slightly  bitter  taste,  and  some  degree  of  pungency.  It 
is  said  to  be  insoluble  in  ether,  partially  soluble  in  water,  more  so  in 
alcohol ;  the  addition  of  solution  of  ammonia  renders  it  soluble  in 
either  menstruum,  and  the  solution  becomes  a  dark  wine  color. 

The  following  process  for  obtaining  caulophyllin  is  by  Dr.  F.  D. 
Hill,  of  Cincinnati :  Exhaust  the  root  of  caulophyllum  with  alcohol 
and  obtain  a  thick  fluid  extract,  add  this  to  twice  its  volume  of 
saturated  aqueous  solution  of  alum,,  and  j)lace  it  aside  to  rest  for 
three  or  four  days;  then  place  it  on  a  filter  cloth,  and  allow  the 
water  to  filter  through;  wash  the  product  two  or  three  times  with 
fresh  water,  and  let  the  residuum  dry  in  the  open  air.  When  dry, 
it  readily  forms  a  powder  of  a  light  grayish  color. 

The  ordinary  dose  of  caulophyllin  is  from  one-fourth  of  a  grain 
to  one  grain,  three  or  four  times  a  day,  its  therapeutic  eflect  being 
exerted  on  the  uterus,  as  a  tonic  and  alterative.  _  As  a  parturient 
it  is  given  in  doses  of  from  two  to  four  grains,  at  intervals  of  15  to 
30  minutes  after  actual  labor  has  commenced. 

Caulophyllin  is  said  to  be  prepared  by  some  manufacturers  from 
an  aqueous  infusion  of  the  root,  decolorized  by  animal  charcoal,  and 
concentrated  in  vacuo  by  adding  infusion  of  galls,  or  96  per  cent, 
alcohol,  collecting  the  precipitate,  drying  and  powdering  it.  It  is 
then  sold  as  an  " alkaloid"  although  its  properties  are  said  not  to 
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vary  much  from  those  of  the  first,  which  is  usually  considered  as  a 
resinoid." 

Ceanoihine  is  the  name  given  to  a  preparation  described  in  the 
Neio  York  Journal  of  Organic  and  Medical  Chemistry,  vol.  i.  page 
43,  as  prepared  from  the  leaves  of  the  New  Jersey. tea,  Ceano- 
thus  Americanus,  by  the  following  process :  First  extract  the  color- 
ing and  resinous  matter  from  the  leaves  by  alcohol,  then  place  the 
mass  in  an  alembic  apparatus  (?)  and  displace  the  alcohol  remaining 
in  it,  after  which  the  mass  is  to  be  subjected  to  the  percolating 
process  with  hot  distilled  water  until  the  active  principle  is  dis- 
placed. The  aqueous  solution  is  then  evaporated  in  vacuo  to  the 
consistency  of  thick  syrup,  and  precipitated  and  purified  in  nearly 
absolute  alcohoL  The  precipitate  is  then  directed  to  be  dried  into 
a  partially  crystalline  mass,  in  a  vacuum  at  about  100°  F.  The 
preparation  reduced  to  powder  is  said  to  be  nearly  white,  and  to 
resemble  green  tea  in  odor  and  taste.  It  is  soluble  in  water,  but 
nearly  insoluble  in  alcohol,  in  which  properties  it  appears  to  re- 
semble some  of  the  so-called  eclectic  "alkaloids,"  as  caulophyllin. 

This  process,  like  manj'  others,  is  too  obscure  to  be  used  by  the 
uninitiated,  and  the  preparation  can  only  be  adopted  by  those  who 
accept  it  on  the  ground  of  confidence  in  the  manufacturers. 

Cerasein  is  the  only  preparation  derived  from  the  uuoflicinal  bark 
of  Cerasus  Yirginiana  (choke  cherry).  It  is  highly  lauded  by  Dr. 
Grover  Coe  as  a  substitute  for  quinine  in  certain  conditions  of  the 
system  wherein  the  vegetable  alkali  is  inadmissible.  He  represents 
that  cerasein  contains  "  resinoid"  and  neutral  principles  besides 
amygdalin,  phloridzin,  and  picrin.  Dose,  5  to  10  grains.  It  is  not 
made  by  the  eclectic  manufacturers  generally. 

Chelonin'iQ  a  "resinoid,"  prepared  from  Chelone  glabra  (balmony). 
!N'o  formula  is  published  for  it,  but  it  appears  to  be  given  in  doses 
of  from  1  to  2  grains,  as  a  repreeentative  of  the  leaves  from  which 
it  is  prepared.  These  are  accounted  tonic,  cathartic,  and  anthel- 
mintic. 

Cimicifuffin,  or  Macrotin,  another  eclectic  "  resinoid,"  is  prepared 
by  forming  a  concentrated  tincture  of  black  snakeroot,  Gimicifuga 
racemosa,  dilating  it  with  its  bulk  of  water,  and  distilling  oft'  the 
alcohol.  It  is  then  collected  from  the  bottom  of  the  vessel  and 
powdered.  A  modification  of  this  process  by  Prof  E.  S.  Wayne, 
yields  a  more  elegant  and  more  active  preparation.  He  directs 
that  the  strong  tincture  shall  be  allowed  to  evaporate  sponta- 
neously, until  a  solid  mass  is  deposited,  the  remaining  fluid  is 
poured  oft' and  the  mass  dissolved  in  alcohol,  slowly  evaporated  to 
the  consistence  of  a  fluid  extract,  and  then  placed  in  thin  layers 
upon  glass  and  allowed  to  dry. 

As  usually  found  in  commerce,  this  is  a  dark-brown  powder,  of 
a  faint  odor,  and  a  slightly  bitter  nauseous  taste.  It  has  not  been 
analyzed,  but  appears  to  be  an  impure  resin.  I  obtained  4|  per 
cent,  of  it  in  my  experiments.  (See  paper  on  Eclectic  Pharmacy, 
Am.  Journ.  Pharm.,  vol.  xxiii.  p.  329.)  Its  medical  properties  are 
described  in  Dr.  King's  Dispensatory  as  tonic,  alterative,  nervine, 


750     EXTRACTA   RESIXA   AND   CONCENTRATED  REMEDIES. 


anti-periodic,  with  an  especial  affinity  for  the  uterus.  It  does  not, 
according  to  this  authority,  possess  the  narcotic  properties  of  tlie 
root.  Dr.  Grover  Coe  considers  the  macrotin  of  Keith  as  alterative, 
antispasmodic,  stimulant,  diaphoretic,  diuretic,  expectorant,  resol- 
vent, nervine,  eramenagogue,  parturient,  tonic,  and  narcotic,  and 
enumerates  twenty-eight  diseases  in  which  it  is  employed.'  In  re- 
gard to  this  particular  manufacture,  it  may  be  remarked  that  it 
claims  to  be  composed  of  three  principles,  "resinoid,  alkaloid,  and 
neutral."  Cimicifugin  is  considerably  used  by  practitioners  in  the 
treatment  of  chorea.  Of  course,  a  great  variety  of  combinations 
may  be  resorted  to  as  occasion  requires,  and  it  undoubtedly  deserves 
a  fair  trial  of  its  merits,  especially  as  it  is  a  preparation  free  from 
the  suspicion  of  empiricism  or  secrecy.  Its  dose  is  from  1  to  6 
grains. 

Chimcijjhilin,  catalogued  among  the  concentrated  medicines  of 
one  of  the  eclectic  manufacturers  as  an  alterative,  tonic,  diuretic, 
and  astringent,  is  derived  from  Chimaphila  umbellata  by  the  fol- 
lowing process:  Agitate  a  tincture  of  pipsissewa  with  chloroform, 
allow  the  mixture  to  stand,  remove  the  lighter  liquid,  and  permit 
the  chloroformic  solution  to  evaporate.  The  crystalline  residue 
should  be  purified  by  solution  in  alcohol,  filtration,  aud  spontane- 
ous evaporation.    The  dose  is  2  or  3  grains. 

Collinsonin^  derived  from  Collinsonia  canadensis  (hard-hack,  or 
stone  root),  is  represented  by  Dr.  Coe  as  a  valuable  tonic,  astringent, 
diaphoretic,  alterative,  resolvent,  and  diuretic,  in  doses  of  5  grains. 

Cornine  is  the  name  applied  to  a  precipitate,  obtained  b}'  adding 
to  water  a  saturated  tincture  of  the  bark  of  Cornus  Florida  (dog- 
wood). The  details  of  this  method  are  probably  varied  by  the 
several  manufacturers,  and  the  results,  doubtless,  differ  accordingly. 
It  is  usually  a  light  grayish-brown  powder,  of  a  peculiar  odor, 
slightly  bitter,  astringent  taste;  insoluble  in  water,  diluted  acids, 
and  volatile  oils  ;  nearly  soluble  in  alcohol,  entirely  with  the  assist- 
ance of  ammonia  or  caustic  potassa,  which  also  renders  it  partially 
soluble  in  water.  It  is  soluble  in  ether,  and  ammonia  added  removes 
the  cornine  in  solution,  leaving  the  ether  transparent  on  the  surface. 
(King's  Dispensatory.)  The  peculiar  bitter  principle  seems  to  have 
been  obtained  by  Prof.  J.  M.  Maiscb  in  solution,  but  its  extreme 
facility  of  decomposition  prevented  its  isolation. 

How  far  this  product  is  a  representative  of  the  active  principles 
of  the  bark  has  not  been  fully  shown,  nor  do  I  know  whether  it 
resembles  the  preparation  long  vended  under  the  same  name  by  the 
late  G.  W.  Carpenter,  of  Philadelphia. 

Dr.  Coe's  work  represents  the  cornin  of  B.  Keith  &  Co.  as  con- 
taining the  proximate  principles  soluble  in  alcohol  and  those  solu- 
ble in  water— tannic  acid,  etc.— in  the  proportion  in  which  they  exist 
in  the  bark,  and  hence  that  it  is  a  more  perfect  representative  of 
the  bark  than  the  "resinoid"  cornine  of  Merrill  and  other  manu- 
facturers. A  specimen  I  have  examined  was  equally  soluble  ni 
water  and  alcohol,  and  was  evidently  composed  iu  great  part  of 
tannic  acid.. 
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Do2:-wood  bark  has,  for  many  years,  had  an  excellent  reputation 
as  a  t'f)nic  and  astringent,  and  has  been  used  with  success  in  the 
treatment  of  intermittents,  and  it  is  claimed  that  cornino  in  10- 
grain  doses  is  an  excellent  anti-periodic,  adapted  to  supersede 
quinia  where,  from  any  cause,  it  is  contraindicated,  or  where  it  is 
not  readily  procurable.  Of  course,  this  statement  must  be  taken 
with  allowance.  As  a  general  tonic,  it  is  prescribed  in  doses  vary- 
ing from  one  to  ten  grains. 

'Cori/dalia. — The  small  round  tubers  of  Corydalis  formosa  are 
largely  collected  in  the  Western  States  of  the  Union,  and  conside- 
rably used  under  the  name  of  Turkey  corn,  as  a  domestic  and 
eclectic  alterative  remedy.  Analysis  has  discovered  the  presence 
of  a  vegetable  alkali  named  con/tlcdina,  which  is  described  in  the 
chapter  on  vegetable  alkalies.  The  eclectic  preparations,  as  issued 
by  different  manufacturers,  are  called  corydalia  and  corydalin  ;  the 
former  claiming  to  be  an  "alkaloid,"  and  the  latter  a  "resinoid" 
principle.  Merrill's  process  for  corydalia  consists  in  adding  water 
to  the  tincture,  collecting  the  precipitate,  then  adding  ammonia  and 
collecting  the  additional  precipitate,  filtering  and  adding  n)uriatic 
acid,  when  "  the  balance  of  the  alkaloid"  is  precipitated.  That  the 
mixed  precipitates,  which,  according  to  Merrill,  amount  to  little 
more  than  an  ounce  from  four  pounds  of  the  tubers,  can  lay  claim 
to  be  the  alkaline  active  principle  of  the  drug,  will  be  disputed  by 
many  ;  it  is,  however,  highly  spoken  of  as  an  alterative  by  Dr. 
King,  who  says  "  it  will  be  found  useful  in  all  scrofulous  and  syphi- 
litic atl'ections,  as  well  as  in  many  cutaneous  diseases."  Corydalin^ 
issued  as  a  "resinoid,"  of  which  there  is  no  published  formula,  is 
recommended  for  the  same  purposes,  in  the  same  dose — from  J  grain 
to  1  grain.  (King.)  Keith's  preparation  containing  resin,  resinoid, 
alkaloid,  and  neutral  principle,  is  given,  according  to  Coe,  in  2-grain 
doses.  Combinations  of  these  preparations  with  berberin,  hydras- 
tin,  ptelein,  etc.,  are  recommended  as  tonic,  and  with  podophyllin, 
xanthoxylin,  stillingin,  iridin,  phytollaccin,  etc.,  as  alterative.  The 
custom  of  giving  these  combinations  to  the  exclusion  of  individual 
remedies  is  not  favorable  to  a  clear  appreciation  of  their  respective 
therapeutical  properties. 

Cypripedin. — This  preparation,  named  on  the  catalogues  of  the 
manufacturers  of  eclectic  remedies,  is  generally  described  as  an  oleo- 
resin  ;  it  is  directed  to  be  prepared  by  the  precipitation  of  a  concen- 
trated tincture  of  the  root  of  Cyi)ripedium  pubescens,  yellow  ladies' 
slipper  root,  by  adding  it  to  water.  It  is  given  in  doses  of  half  a 
grain  to  three  grains  as  an  antispasmodic  and  anodyne.  Ten  grains 
are  mentioned  as  a  maximum  dose  of  Keith's  preparation,  which  is 
stated  to  be  composed  of  a  "  resinoid  and  a  neutral  principle." 

Dioscorein  is  a  resinous  extract,  prepared  from  a  satui-ated  tinc- 
ture of  the  root  of  Dioscorea  villosa,  wild  yam,  by  adding  it  to  its 
weiglit  of  water  and  distilling  off  the  alcohol,  when  the  precipitate 
remaining  in  the  water  may  be  collected,  dried,  and  pulverized  ; 
this  process,  which  is  the  same  as  for  other  resinous  extracts,  yields 
a  product  described  in  King's  Dispensatory  as  a  light  yellowish- 


752     EXTRACTA   RESINA   AND   CONCENTRATED  REMEDIES. 


brown  powder,  growing  darker  by  age,  deliqueBcent,  of  a  faint  smell 
and  slightly  sweetish,  resinous,  very  bitter,  acrid,  and  persistent 
taste.  Like  some  other  resinous  extracts,  it  is  much  more  soluble 
in  alcohol  when  fresh  than  after  long  exposure.  This  preparation 
is  said  to  be  a  valuable  antispasmodic  remedy,  especially  useful  in 
bilious  colic,  in  which  disease  Dr.  King  believes  it  to  be  as  much 
a  specific  as  quinia  is  in  intermittent.  It  is  given  in  doses  of  1  to 
4  grains  every  ten  or  twenty  minutes  in  colic ;  also  variously  com- 
bined in  some  foi'ms  of  uterine  disease,  and  in  combination  with 
extract  of  Cornus  cericea  to  overcome  tlie  vomiting  of  pregnancy. 

Euonymin  is  an  empirical  preparation,  issued  by  one  of  the  manu- 
facturers of  eclectic  remedies,  of  which  the  mode  of  preparation  is 
not  published.  It  is  a  product  from  the  bark  of  Euonymus  Arae- 
ricanus,  and  is  repreisented  as  consisting  of  a  "  resinoid,  a  neutral, 
and  an  alkaloid  principle,"  and  as  possessed  of  tonic,  laxative,  alte- 
rative, and  expectorant  properties.    Dose,  from  ^  to  4  grains. 

Eu'patorine  and  Eupiirpurin,  prepared,  according  to  King,  from 
eupatorium  purpureum,  difi'er  somewbat  in  their  mode  of  prepara- 
tion and  properties,  though,  according  to  the  published  process, 
both  are  precipitated  from  the  alcoholic  solution ;  the  former  by  au 
equal  bulk  of  water  acidulated  with  muriatic  acid,  and  the  latter 
by  twice  the  bulk  of  water  alone.  Eupatorine,  as  prepared  by  J. 
B.  Robinson,  of  Cincinnati,  is  described  as  a  solid  dark-brown  resin, 
witb  a  peculiar  slighly  aromatic  odor,  and  a  slightly  bitter  taste ; 
thougb  readily  pulverizable,  it  rapidly  runs  into  a  mass,  which 
blackens  by  age  ;  it  is  soluble  in  ammonia  and  potassa,  and  is  pre- 
cipitated of  a  lighter  color  from  the  latter  solution  by  muriatic  acid. 
Its  thei-apeutic  properties  seem  rather  undetermined.  Tilden  &  Co. 
prepare  eupatorine  from  Eupatorium  perfoliatum,  and  give  the  dose 
as  from  1  to  2  grains  as  a  tonic  diaphoretic,  while  eupurpurin  is 
made  from  E.  purpureum,  and  prescribed  as  a  diuretic  in  doses  of 
from  3  to  4  grains. 

JEujnirpurin,  of  Merrill,  is  stated  by  him  to  be  an  oleoresin,  of  a 
thick  pilular  consistence,  of  a  dark  greenish-brown  color,  having  a 
faint  peculiar  smell,  and  a  slightly  nauseous  taste ;  soluble  in  alcohol 
and  ether  and  in  oil  of  turpentine,  from  which  ether  precipitates 
the  resin,  holding  the  oily  portion  in  solution,  and  on  the  addition 
of  alcohol,  the  resin  is  redissolved  ;  it  is  almost  completely  soluble 
in  alkalies,  but  completely  so  on  the  addition  of  a  small  quantity 
of  ether.  This  is  prescribed  in  doses  of  3  grains,  repeated  every 
three  or  four  hours,  as  a  poAverful  diuretic. 

Dr.  Coe  repudiates  the  nomenclature  of  Tilden  and  the  Cincinnati 
eclectics  in  case  of  two  or  more  plants  from  the  same  genera  yieldnig 
concentrated  remedies,  and  prefers  to  call  that  from  eupatorium 
perfoliatum,  eupatorin  (perfo)  and  that  from  E.  purpureum,  eupa- 
torin  (purpu).  To  the  concentrated  remedies  issued  under  these 
names  by  B.  Keith  &  Co.,  he  attributes  very  different  properties, 
though  each  is  said  to  be  a  mixture  of  three  principles — a  "resinoia, 
neutral,  and  alkaloid."  Although  the  E.  (purpu)  is  recommended 
by  Coe  as  a  diuretic,  and  as  useful  iu  gravel,  he  does  not  mention 
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it  as  a  powerful  diuretic,  but  considers  its  powers  as  more  clirectly 
alterative  ;  he  says  it  operates  in  dropsy  by  reason  of  its  stimulant 
influence  on  the  absorbents,  as  well  as  by  its  powers  as  a  diuretic. 

Euphorbin,  derived  from  the  root  of  Euphorbia  corollata,  is  one 
of  the  so-called  "  concentrated  medicines,"  made  in  New  York,  and 
recommended  as  an  emetic,  cathartic,  diaphoretic,  expectorant,  and 
vermifuge.    The  dose  is  1  grain  or  less. 

Fraserin,  derived  from  the  root  of  Frasera  Carolinensis,  American 
Colombo,  consists,  according  to  Dr.  Coe,  of  a  resin,  a  neutral  prin- 
ciple, and  a  "  muci-resin;  "1 !  its  properties  tonic,  stimulant,  and 
mildly  astringent;  its  dose  from  2  to  10  grains. 

Gelsemin  is  the  name  given  to  a  "  concentrated  remedy"  prepared 
by  B.  Keith  &  Co.,  from  the  root  of  one  of  the  most  beautiful  indi- 
genous products  of  our  Southern  States,  Gelseminuin  sempervirens^ 
yellow  jessamine.  Tilden  &  Co.  prepare  a  "  resinoid"  from  the  same 
root,  under  the  name  of  Gelseminin  ;  neither  of  these  preparations 
is  brought  within  the  range  of  legitimate  practice  by  the  publica- 
tion of  the  formula  for  their  preparation,  nor  are  physicians  even 
assured  of  their  actual  chemical  and  physical  characters.  Like 
many  other  medicines  of  their  class,  they  are  presented  for  our 
adoption  solely  on  the  personal  guarantee  of  their  respective  manu- 
facturers that  they  represent  the  drug  from  which  prepared,  and 
however  high  the  estimate  physicians  may  place  upon  the  knowl- 
edge, skill,  and  integrity  of  their  respective  manufacturers,  and  the 
judgment  of  the  few  physicians  who  have  published  the  results  of 
their  experience  ia  the  use  of  the  preparations,  the  medical  and 
pharmaceutical  profession  universally  feel  a  proper  hesitation  in 
adopting  any  remedy  the  preparation  of  which  is  confined  to  a  single 
house,  of  whose  processes  they  are  not  allowed  to  judge,  and  whose 
preparations  are  not  thrown  open  to  the  results  of  free  competition 
and  scientific  criticism. 

Gelsemin  is  recommended  in  doses  of  from  ^  to  2  grains  in  fevers, 
pneumonia,  pleuritis,  hysteria,  amenorrhoea,anddysmenorrh(Ea,  etc., 
and  the  popularity  of  this  root,  and  the  scarcity  of  well-known  pre- 
parations of  it,  have  given  this  currency  among  physicians. 

Geranin  or  Geraniin  is  prepared  from  the  root  of  Geranium  macu- 
latum,  cranesbill,  or  crowsfoot,  a  well-known  indigenous  astringent. 
Tbe  process  described  in  King's  Dispensatory  is  similar  to  that 
for  preparing  podophyllin  and  other  resinous  extracts,  though  it 
would  seem  that  the  most  important  constituent  of  the  root,  tannic 
acid,  from  its  ready  solubility  in  water,  would  be  lost  by  this  method 
of  preparation.  Dr.  King  says  that  "  many  manufacturers  prefer 
making  it  by  evaporating  an  aqueous  decoction  of  the  root  to  dry- 
ness and  evaporating,"  a  process  which  would  yield  the  tannin. 
The  dose  indicated  in  the  books  is  from  one  to  five  grains. 

Hamamelin  is  the  name  of  a  preparation  from  the  root  of  witch- 
hazel,  Hamamelis  Virginica ;  its  principal  utility  seems  to  be  as  an 
astringent,  of  which  we  have  an  immense  number  in  use.  Dr.  Coe 
states  that  it  also  possesses  sedative  powers.    The  dose  is  5  grains. 

Melanin,  derived  from  Ilelonias  dioca,  false  unicorn  root,  is  a  so- 
48 
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called  neutral  principle,  employed  in  eclectic  practice  as  a  uterine 
tonic,  used  in  prolapsus  uteri,  and  diseases  peculiar  to  females,  and 
"  to  remove  the  tendency  to  repeated  and  successive  miscarria"-e." 
Dose,  J  grain  to  2  grains.  It  is  recommended  as  a  vermifuge  in  4- 
grain  doses. 

Hydrastin  is  the  name  applied  in  commerce  to  a  yellow  crystalline 
precipitate,  produced  on  the  addition  of  muriatic  acid  to  an  infusion 
,  of  hydrastis  Canadensis," golden  seal  or  yellow  puccoon  root,  a  plant 
of  the  family  Ranunculaceee.  The  true  nature  of  this  j)recipitate 
was  not  suspected  till  in  the  number  of  the  American  Journal  of 
Science  and  Arts  for  January,  1862,  Prof.  F.  Mahla,  of  Chicago, 
announced  the  discovery  that  the  so-called  hydrastin  is  muriate  of 
berberina.  The  vegetable  alkaline  salt,  under  the  name  hj'drastin, 
is  extensively  used  as  a  tonic  remedy,  especially  adapted  to  treating 
dyspepsia  and  chronic  inflammation  of  the  stomach,  and  is  said, 
combined  with  bitters,  to  have  the  effect  of  gradually  removing  the 
abnormal  condition  of  the  stomach  in  cases  of  intemperance,  and 
in  many  instances  of  destroying  the  appetite  for  liquor.  The  dose 
for  an  adult  is  3  to  5  grains,  repeated  three  to  six  times  a  day. 

The  existence  of  another  alkaloid  in  this  root,  the  true  hydrastia, 
was  discovered  by  A.  B.  Durand,  of  Philadelphia,  in  1850,  and  an- 
nounced by  him  in  the  American  Journal  of  Pharmacy,  vol.  xxiii.p. 
113.  The  reader  is  referred  to  the  chapter  on  Vegetable  Alkalies,  in 
Part  IV.  of  this  book,  for  further  account  of  these  principles. 

Iridin  is  classed  as  an  oleoresin  by  the  Cincinnati  School  of  Ec- 
lectics, though  under  the  name  Irisin  a  difi'erent  preparation  is 
made  in  ISTew  York.  Both  are  derived  from  the  root  of  Iris  versi- 
color, blue  flag,  and  recommended  as  possessed  of  alterative,  siala- 
gogue,  laxative,  diuretic,  and  anthelmintic  properties.  Dose,  from 
^  grain  to  5  grains. 

Juglandin  is  a  laxative,  diuretic,  and  in  larger  doses  cathartic 
agent,  prepared  from  the  bark  of  the  root  of  Juglans  cinerea,  but- 
ternut, or  white  walnut.  The  process  is  identical  with  that  given 
for  the  other  precipitated  resinous  extracts.  It  is  said  to  be  nearly 
soluble  in  alcohol,  and  completely  in  ammonia  and  potassa,  being 
precipitated  from  its  solution  in  alkalies  by  muriatic  acid.  The 
dose  is  from  2  to  5  grains  ;  combined  with  leptandrin,  in  pills  of 
2  to  4  grains  each  given  after  eating,  it  is  highly  recommended  by 
eclectic  authors  for'chronic  hepatic  disorders  and  constipation. 

Lupulin.— The  preparation  of  a  "  concentrated  remedy"  from  hoi^s 
is  the  undoubted  right  of  any  manufacturer,  but  we  protest  against 
the  appropriation  of  the  well-known  and  recognized  name  of  a  drug 
by  which  it  is  universally  known  in  commerce  and  in  the  Pharma- 
copoeia to  designate  a  proprietary  preparation.  We  have  had  a 
prescription  for  lupulin  in  combination,  which  we  have  ascertained 
from  the  physician  issuing  it  was  meant  to  designate  this  peculiar 
preparation,  and  although,  as  pharmacists,  wedded  to  no  exclusive 
views,  we  were  disposed  to  furnish  the  medicine  intended,  we 
should  certainly  have  been  held  blameless  if  we  had  dispensed  an 
officinal  article  when  ordered  by  its  appropriate  officinal  name. 
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The  lupulin  of  Keith,  Tilden,and  perhaps  other  manufacturers  is  a 
mixed  vosinous  material,  prepared  by  an  unpublished  process ;  it  is 
prescribed  in  doses  of  from  5  to  10  grains.* 

Lycopin  is  represented  as  astringent, styjrtic,  sedative,  and  tonic; 
it  is  derived  from  Lycopus  Virginicus  (bugle  weed),  and  is  highly 
recommended  by  Dr.  Coe  in  hemorrhages,  diabetes,  dysentery,  and 
cardiac  affections.    Dose,  2  or  3  grains. 

Leptandrin. — This  is  an  impure  "resinoid,"  obtained  from  the 
root  of  Leptandra  Virginica  (black  root),  an  indigenous  plant, 
formerly,  but  not  at  present,  officinal  in  the  U.  S.  P.  It  is  pre- 
pared like  the  foregoing,  using  high  proof  alcohol  for  the  extrac- 
tion of  the  root,  as  a  small  proportion  of  vv^ater  present  in  the  tinc- 
ture prevents  its  successful  precipitation.  The  character  of  the 
precipitate  is  also  affected  by  the  temperature,  which,  should  not 
exceed  180°  F.  Roots  of  the  second  year's  growth  are  said  to  yield 
the  most  of  this  product. 

Leptandrin,  as  thus  prepared,  is  of  a  gray  or  brown  color,  with 
a  peculiar  faint  odor  and  taste.  Like  most  of  these  preparations, 
it  is  generally  sold  in  powder.  Though  at  first  soluble  in  alcohol, 
it  becomes  less  so  by  age ;  it  dissolves  in  solution  of  ammonia  and 
potassa,  from  which  acids  throw  it  down. 

B.  Keith  &  Co.,  of  New  York,  claim  for  leptandrin,  of  their 
manufacture,  that  it  contains  four  distinct  principles,  "  resin,  resi- 
noid, alkaloid,  and  neutral."  In  view  of  the  fact,  ascertained  by 
Prof.  E.  S.  Wayne,  that  this  root  contains  a  bitter  crystalline  prin- 
ciple, soluble  in  water,  it  would  seem  that  the  method  of  precipi- 
tation by  water  from  a  concentrated  tincture  would  fail  to  secure 
a  preparation  representing  the  full  therapeutic  power  of  the  drug, 
but  in  the  absence  of  any  information  in  regard  to  the  process  of 
Keith,  or  any  analysis  of  his  preparation,  it  is  impossible  to  tell 
how  far  it  meets  the  requii-ements  of  a  preparation  representing  the 
root  from  which  it  is  prepared. 

The  remedy  is  highly  valued  by  many  practitioners  as  a  chola- 
gogue  or  stimulant  to  the  hepatic  secretion,  without  so  decided  a 
purgative  action  as  usually  pertains  to  that  class  of  remedies ;  it  is 
highly  recommended  in  chronic  dysentery  and  diarrhoea,  and  in 
typhoid  and  other  fevers ;  according  to  Dr.  Coe,  it  possesses  the 
advantage  of  being  a  tonic,  which  invigorates  while  it  deterges. 
Like  podophyllin,  it  is  a  leading  article  of  production  with  several 
large  manufacturing 'pharmacists  in  the  United  States.  The  dose 
is  two  to  four  grains. 

Menispermin  is  prepared  by  Keith  &  Co.  from  Menispermura 
Canadense,  yellow  parilla,  but,  no  formula  being  published,  and  no 
analysis  having  been  made,  it  is  only  prescribed  by  those  who  are 
prepared  to  accept  medicinal  agents  on  trust.  It  is  said  to  be  an 
alterative,  tonic,  laxative,  diuretic,  and  stimulant,  in  a  medium 
dose  of  two  grains.    {See  Vegetable  Alkalies.) 

Myricin. — The  published  formula  of  Dr.  Hill  &  Co.  for  this 


*  See  Extract  of  Lupulin. 
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remedy  exhibits  a  departure  from  the  usual  method  of  preparation 
of  the  class,  which  appears  to  be  an  improvement.  A  saturated 
tincture  of  bayberry  bark  (Myrica  cerifera),  being  evaporated  by  a 
water-bath  until  of  a  syrupy  consistence,  is  spread  in  thin  layers 
on  glass  plates  till  dried  by  spontaneous  evaporation,  requiring 
several  weeks. 

This  is  then  an  alcoholic  extract,  carefully  dried  to  a  pulverulent 
condition,  which,  as  the  bark  does  not  appear  to  possess  important 
volatile  or  readily  oxidizable  constituents,  gives  a  convenient  repre- 
sentative of  the  soluble  principles  of  the  bark.  It  is  a  stimulant 
and  decided  astringent,  and  is  asserted  to  possess  alterative,  diuretic, 
and  antispasmodic  properties.    Dose,  2  to  10  grains. 

Phytolaccia,  Phytolacmi,  is  a  concentrated  remedy  from  poke  root 
(Phytolacca  decandra).  No  process  is  published  for  its  preparation, 
and  it  is  not  made  by  all  the  "  eclectic"  pharmacists,  nor  recom- 
mended by  all  the  authors  of  that  school.  It  is  said  to  be  a  light- 
brown  powder,  soluble  in  water  and  insoluble  in  alcohol  or  ether, 
and  to  be  alterative,  aperient,  and  slightly  narcotic.  Dose,  from 
one-fourth  of  a  grain  to  a  grain  three  times  a  day. 

Popidin,  from  the  bark  of  Populus  ti'emuloides,  aspen,  or  Ameri- 
can poplar,  is  recommended  by  eclectics  as  a  tonic  and  febrifuge;  and 
Dr.  Coe  attributes  to  it  numerous  valuable  properties  alone  and  in 
combination.    Dose,  4  to  8  grains. 

Prunin,  a  "  concentrated  remedy"  pi-epared  from  wild  cherry 
bark,  Cerasus  serotina,  by  the  same  manufacturers,  finds  no  favor 
with  the  author  of  the  American  Dispensatory ;  Dr.  Coe,  however, 
claims  for  Keith's  preparation  that  it  contains  three  principles, 
"  resinoid,  neutral,  and  amygdalin,"  of  which  the  neutral  principle 
is  the  long-sought  active  constituent  of  the  bark.  It  is,  of  course, 
destitute  of  hydrocyanic  acid,  though  stated  to  be  stimulant,  tonic, 
expectorant,  and  in  large  doses,  sedative.  The  dose  as  a  tonic  is  2 
grains,  as  an  expectorant  1  to  2  grains,  as  a  sedative  4  to  8  grains. 
We  have  no  process  for  nor  analysis  of  this  and  many  of  the  pre- 
ceding preparations,  and  little  or  no  impartial  testimony  as  to  their 
merits.  Like  many  others  of  their  class,  they  are  introduced  in 
this  work  from  no  design  to  recommend  them,  but  for  the  necessary 
information  of  physicians  and  pharmacists  who  meet  with  them  in 
the  course  of  their  professional  practice. 

Ptelein.—?ve^2iVQ(^  from  the  bark  of  the  root  of  Ptelea  trifoliata, 
wafer  ash,  by  adding  a  saturated  tincture  to  twice  its  volume  of 
water  and  distilling  off  the  alcohol,  when  the  ptelein  remains  as  a 
soft  oleoresinous  precipitate,  of  a  dark-brown  color,  a  peculiar  odor, 
and  an  oily,  bitter,  acrid,  persistent  taste;  soluble  in  alcohol, ether, 
and  oil  of  turpentine,  and  imperfectly  in  alkaline  solutions.  It  is 
recommended  as  a  tonic,  and,  in  combination  with  various  other 
remedies,  has  been  used  in  dyspepsia,  hepatic  torpor,  chronic  erysi- 
pelas, and  chronic  dj'sentery. 

jR/msm.— The  account  of  this  substance,  given  by  Dr.  King  m 
his  Dispensatory,  taken  from  the  Eclectic  Journal  of  Medicine,  Eo- 
chester,  vol.  iv.,  No.  vi.,  p.  232,  is  one  of  the  most  curious  instances 
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of  the  inaccuracy  of  many  of  the  processes  and  descriptions  of  the 
eclectic  works.  It  is  represented  to  be  the  active  principle  of  the 
leaves  of  Bhus  glabnim,  sumach,  which  are  to  be  percolated  by 
alcohol  of  sp.  o-r.  .830,  and  this  displaced  by  means  of  a  vacuum 
apparatus.  "The  rhusine  is  then  precipitated  and  washed  with 
distilled  water,  dried  on  filter  cloth  in  an  airy,  dry  room,  and 
reduced  to  a  fine  powder."  It  is  said  to  be  a  "light  brown  powder, 
soluble  in  hot  -water ^  insoluble  in  alcohol,  and  having  a  slightly 
bitter  taste." 

The  reader  will  observe  that  a  precipitate  thrown  out  of  solution 
in  alcohol  by  water  is,  when  dried,  said  to  be  soluble  in  hot  water 
and  insoluble  in  alcohol.  If  this  were  the  only  instance  of  similar 
inconsistency,  it  might  be  attributed  to  carelessness  in  the  compiler, 
or  incompetency  in  the  proof-reader.  The  well-known  existence 
of  tannic  and  gaillic  acids  in  large  proportion  in  the  leaves  of 
sumach,  renders  it  impossible  that  a  ]Drc]3aration  representing  their 
medical  properties  could  be  prepared  by  the  process  above  quoted. 
The  rhusin  of  Keith  &  Co.  is  stated  to  be  from  the  bark  of  the  root, 
and  to  contain  resinoid  and  neutral  principles ;  tannin  is  not  men- 
tioned, and  yet  the  remedy  is  esteemed  tonic,  astringent,  and  anti- 
septic. 

Humin  is  a  concentrated  preparation  from  yellow  dock  root,  Rumex 
crispus.  The  formula  is  not  published.  The  manufacturers  attri- 
bute alterative,  mildly  astringent,  and  laxative  properties  to  it, 
and  assert  that  it  resembles  rhubarb.  It  is  generally  prescribed  in 
combination.    Average  dose,  3  grains. 

Rhein. — One  of  the"  eclectic"  manufacturers  has,  of  late,  attempted 
the  application  of  his  unpublished  modes  of  preparation  to  rhubarb 
root,  with  what  success  we  do  not  know.  The  dose,  as  given  by 
Dr.  Coe,  is  from  1  to  4  grains. 

Scutellarine,  Scutellarin. — The  formula  of  Prof.  C.  H.  Cleaveland 
is  as  follows:  Make  a  tincture  of  the  herb  Scutellaria  lateriflora 
with  alcohol  of  76  per  cent.,  distil  ofl"  the  alcohol  until  the  liquid  is 
of  the  consistence  of  a  fluid  extract,  add  to  it  several  times  its 
weight  of  water,  and  precipitate  with  solution  of  alum.  Wash  the 
precipitate  to  free  it  from  the  alum,  and  dry  it  in  the  open  air  with- 
out heat.  This  process  furnishes  an  extractive  material  of  a  light 
greenish-brown  color,  partially  soluble  in  alcohol  and  more  so  in 
ether;  insoluble  in  water.  Its  medical  properties  are  those  of  a 
nervine  and  tonic.  Dr.  King  considers  it  especially  useful  in  cases 
of  depression  of  the  nervous  and  vital  powers  after  long  sickness, 
over-exercise,  excessive  study,  or  from  long-continued  exhausing 
labor.    Dose,  from  2  to  6  grains. 

Sanguinarina  and  sanguinarin  are  two  very  difi'erent  preparations, 
from  the  root  of  Sanguinaria  Canadensis  (bloodroot),  which  belongs 
to  the  natural  family  PapaveracicB,  the  pop};)y  tribe.  Of  the  alka- 
loid sanguinarina  mention  is  made  in  Part  IV.  It  is  a  powerful 
remedy,  being  used  in  doses  of  one-tenth  to  one-thirtieth  of  a  grain, 
and  should  be  carefully  distinguished  from  the  so-called  "alka- 
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resinoid,"  which  is  chiefly  used  in  the  eclectic  practice,  and  which  1 
contains  an  uncertain  proportion  of  it. 

Sanguinarin  is  thus  prepared:  Take  of  hloodroot,  in  coarse  \ 
powder,  a  convenient  quantity,  and  alcohol  sufficient;  make  a  satu- 
rated tincture,  as  in  the  case  of  the  other  "  resinoids ;"  filter  and 
add  an  equal  quantity  of  Avater;  distil  oti"the  alcohol  and  allow  the 
residue  to  rest  until  precipitation  ceases.  Remove  the  supernatant 
liquid,  wash  the  precipitate  in  water,  dry  it  carefully  by  moderate  j 
heat,  and  pulverize  it  for  use.  As  thus  prepared,  the  powder  is  of 
a  deep  reddish-brown  color,  peculiar  odor,  and  bitter,  rather  nause- 
ous taste,  followed  by  a  persistent  pungency  on  the  fauces.  It  is 
insoluble  in  water,  soluble  in  boiling  alcohol,  and  partially  soluble 
in  alkaline  solutions,  acetic  acid,  and  ether.  This  is  given  as  a 
tonic  in  doses  of  from  ^  to  1  grain,  and  as  a  hepatic  and  alterative 
from  ^  a  grain  to  2  grains. 

Senecin,  the  "concentrated  active  principle"  from  Seneeia  gracilis, 
precipitated  from  a  saturated  tincture  of  the  root  and  herb,  by  add- 
ing it  to  an  equal  bulk  of  water  and  distilling  ofl'  the  alcohol.  It 
is  called  an  oleoresin  by  Dr.  King,  but  is  sold  in  powder  by  some 
manufacturers  who  mix  it  with  dry  materials  to  give  it  this  char- 
acter. The  dose,  as  a  diuretic,  emmenagogue,  and  expectorant,  is 
from  3  to  6  grains,  but  it  would  seem  that  dilution  with  an  inert 
powder  would  modify  the  quantity  required  to  produce  a  given 
efl:ect. 

Senecionine  is  a  modification  of  the  foregoing,  directed  to  be  pre- 
pared, accoi'ding  to  Dr.  P.  Hill,  by  adding  two  or  three  times  its 
weight  of  water  to  the  tincture,  evaporating  to  the  consistence  of  ; 
a  fluid  extract,  and  further  precipitating  with  a  solution  of  alum, 
washing,  and  drying  without  heat;  it  forms  a  dark\green  powder,  i 
which  may  be  given,  as  the  representative  of  the  plant,  in  doses  of  |- 
from  1  to  5  grains. 

Siillingiyi  is  advertised  as  the  active  principle  of  Stillingia  sylva- 
tica.  Queen's  delight,  a  plant  indigeiious  to  our  Southern  States. 
The  process  for  its  preparation  is  concealed.    Dr.  King,  in  his  Dis- 
pensatory, asserts  that  the  specimen  he  has  seen  is,  undoubtedly,  the  | 
preparation  known  as  oil  of  stillingia,  triturated  with  sugar  or  | 
sugar  of  milk.    The  oil  of  stillingia  is  made  by  treating  the  root 
with  95  per  cent,  alcohol  or  with  ether,  and  evaporating  ofl:'  the  j 
menstruum.    It  is  not  a  uniform  liquid,  but  is  liable  to  deposit 
flocculi  on  standing.    According  to  Dr.  King,  it  contains  about  40 
per  cent,  of  fixed  oil,  the  remainder  consisting  chiefly  of  extrac- 
tive matter  and  resin.    Externally  applied,  it  is  recommended  as 
a  valuable  stimulating  application,  too  acrid  for  internal  use,  un-  | 
less  incorporated  with  viscid  ingredients  and  largely  diluted.  Dr. 
Coe  gives  it  in  doses  of  1  drop,  which  he  repeats  every  half  hour 
in  croup,  or  in  bronchitis  and  laryngitis,  every  four  or  six  hours,  1 
incorporated  with  mucilage  or  dropped  on  sugar. 

Smilasin  is  the  name  applied  to  a  preparation  of  sarsapariUa, 
lauded  in  the  work  of  Dr.  One.  I  confess  to  incredulity  about  its 
merits,  though  founded  on  no  experiment  or  positive  information. 
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The  dose  is  2  to  5  grains.  It  must,  of  course,  be  distinguisjied 
from  the  neutral  crystalluie  principle  obtained  from  sarsaparilla, 
and  resembling  saponin.  See  chapter  on  Neutral  Crystalline  Prin- 
ciples, Part  IV. 

Trillim,  a  "  concentrated  medicine"  extracted  from  Trillium  pen- 
dulum, bethroot,  is  represented  as  an  astringent,  tonic,  alterative, 
and  expectorant,  in  doses  of  4  to  8  grains.  It  must  not  be  con- 
founded with  trilline,  a  neutral  acrid  principle,  resembling  saponine, 
isolated  from  this  root  by  Prof.  E.  S.  Wayne. 

Viburnin  is  the  name  applied  by  one  of  the  "  eclectic"  manufac- 
turers to  a  secret  preparation,  said  to  be  obtained  from  the  bark  of 
Viburnum  opulus,  and  recommended  as  an  antispasmodic,  anti- 
periodic,  expectorant,  alterative,  and  tonic,  in  doses  of  2  grains. 


CHAPTER  XV. 

ON  DISTILLATION,  DISTILLED  PRODUCTS,  AND  PERFUMERY. 

The  process  of  distillation,  the  reverse  of  evaporation  in  its  ap- 
plications, is,  like  it,  designed  to  separate  the  volatile  from  the 
fixed  ingredients  in  a  solution.  While  in  evaporation  the  object  is 
to  dissipate  and -reject  what  is  volatile,  preserving  and  retaining 
what  is  comparatively  fixed,  in  distillation  the  volatile  ingredient 
is  to  be  secured.  To  distil  a  solution,  it  is  first  converted  into 
vapor  by  the  application  of  heat,  and  the  vapor  is  then  condensed 
in  a  separate  part  of  the  apparatus. 

•  In  a  work  of  the  design  and  scope  of  the  present,  any  elaborate 
description  of  the  apparatus  used  in  distillation,  and  the  mode 
of  conducting  the  process  on  a  large  scale,  would  be  quite  superfluous. 
The  uses  of  the  still  in  the  manufacture  of  spirituous  liquors,  spirit 
of  turpentine,  and  coal  oil  of  commerce,  and  in  the  rectification  of 
these,  and  of  petroleum,  and  in  various  other  branches  of  manu- 
facture, are  among  the  most  important  subjects  connected  with 
chemical  technology,  and  occupy  a  prominent  place  in  works  on 
that  subject. 

The  reader  is  referred  to  papers  upon  this  subject,  describing  stills 
suitable  for  the  use  of  pharmacists,  in  Amer.  Journ.  Pharmacy^  vol. 
xxxvi.  12,  22,  xxxvii.  166,  xli.  197 ;  those  desirous  of  obtaining 
information  respecting  stills  for  rectification  of  spirits  can  consult 
Muspratt's  Chemistry,  subject  Alcohol,  and  a  paper  by  Dr.  E.  R. 
Squibb,  in  vol.  xxx.  page  1,  of  Amer.  Journ.  Pharmacy. 

It  should  be  remembered  in  performing  distillations  that  the 
largest  quantity  of  liquid  that  can  be  drawn  off  in  a  given  time  is 
not  to  be  regarded  as  the  most  desirable  result ;  the  sp.  gr.  of  the 
spirit  obtained  must  also  be  considered.  If  the  heat  be  too  great, 
more  of  the  less  volatile  portions  will  pass  over  and  the  distillate 
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be  less  desirable  for  future  use,  while  the  liquid  remaining  in  the 
still  will  be  objectionably  strong  in  spirit.  For  this  reason  the  re- 
frigeration must  be  attended  to.  The  condensation  of  liquids  of 
alcoholic  or  ethereal  character  should  be  conducted  at  such  tempe- 
ratures as  will  j)ermit  the  less  volatile  matters  associated  with  them 
to  flow  back  to  the  still  Mdiile  the  stronger  spirit  passes  on,  to  be 
fully  refrigerated,  and  then  kept  for  the  use  designed.  Without 
thorough  I'efrigeration  great  loss  of  material  must  necessarily  occur, 
and  serious  accidents  have  happened  from  the  vapor  of  volatile 
liquids  impregnating  the  apartment  in  consequence  of  deficient  re- 
frigeration. 

In  the  chapter  preliminary  to  the  treatise  on  pharmaceutical 
chemistry.  Part  III.,  the  forms  of  apparatus  adapted  to  the  pur- 
poses of  the  pharmacist  in  his  more  strictly  chemical  processes  are 
described  and  figured ;  in  the  present  chapter  only  such  apparatus 

is  figured  and  described  as  is 
adapted  to  the  preparation  of  dis- 
tilled spirits  and  waters,  and  the 
recovery  of  alcohol  from  evapora- 
ting tinctures. 

Fig.  239  exhibits  a  copper  still 
and  block-tin  condensing  worm, 
such  as  may  be  conveniently  used 
for  the  distillation  of  liquids  which 
are  not  liable  to  corrode  metallic 
vessels.  Such  an  apparatus  is  par- 
ticularly adapted  to  distilling  water  for  pharmaceutical  use,  also 
rose-water  and  the  alcoholic  solution  of  essential  oils,  called  spirits. 
If  of  sufiicient  capacity,  it  is  adapted  to  the  distillation  of  essential 
oils.  The  chief  obstacle  to  its  general  use  for  the  various  purposes 
of  the  pharmacist  lies  in  the  comparative  difiiculty  of  depriving  the- 
sis. 240. 


Tin  retort  with  water  joints. 


condensing  worm  of  the  odor  of  different  substances  distilled  and 
the  consequent  liability  of  these  to  contaminate  the  next  succeeding 
distillate. 
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Fig.  240  represents  a  vessel  of  tinned  iron  which  I  have  used  as 
a  substitute  for  a  glass  retort  in  operations  in  which  no  corrosive 
or  acid  substance  enters  into  the  liquid  to  be  distilled.  Near  the 
top  of  a  deep  tin  vessel  is  soldered  on  a  small  gutter,  so  arranged 
on  its  inside  as  not  to  reach  quite  up  to  the  level  of  the  sides  of  the 
vessel.  The  top,  b,  has  a  rim  projecting  downwards,  which  sets 
into  this  gutter,  as  shown  at  c,  in  the  section.  "When  about  to  use 
this,  after  charging  it  with  the  substance  to  be  distilled,  the  little 
gutter  is  filled  with  water  and  the  top  fitted  on.  The  water  joint 
thus  formed  prevents  the  escape  of  any  portion  of  the  vapor,  while 
it  is  prevented  from  becoming  empty  by  the  moisture  condensed  on 
the  inside  of  the  conical  top  dropping  into  it  as  it  descends. 

This  may  be  used  in  connection  with  any  means  of  refrigeration 
at  hand,  such  as  a  worm  and  tub,  or  a  Liebig's  condenser  figured 
in  the  first  chapter  on  Pharmaceutical  Chemistry.  Among  its  ad- 
vantages are  the  absence  of  bumping,  a  phenomenon  which  inter- 
feres with  the  use  of  glass  retorts,  and  its  freedom  from  the  liability 
to  fracture.  In  using  it,  however,  care  must  be  taken  to  withdraw 
the  heat  as  soon  as  the  required  quantity  of  liquid  has  been  dis- 
tilled ;  otherwise  the  solid  contents,  becoming  caked  on  the  bottom 
of  the  retort,  will  give  rise  to  empyreumatic  products,  contaminating 
the  distillate. 

Fig.  241  shows  a  cooler  which  may  be  attached  to  any  still-head 
or  retort,  and  is  especially  applicable  to  the  condensation  of  alco- 
holic vapor ;  it  consists  of  a  square 
box  of  tinned  iron,twicethe  height 
of  its  diameter,  with  a  diaphragm 
soldered  on  diagonally  so  as  to  be 
lower  at  one  corner  than  at  the 
other  three.  At  this  lowest  corner 
a  vertical  tube  is  soldered  in  the 
diaphragm,  which  descends  in  that 
corner  of  the  box  nearly  to  a  lower 
diaphragm.  Between  this  dia- 
phragm and  the  upper  one  the 
space  is  separated  into  equal  parts 
by  a  series  of  transverse  partial 
partitions  or  plates,  meeting  alter- 
nately at  acute  angles,  within  an 
inch  of  the  opposite  sides  of  the 
box,  so  as  to  separate  the  water 
for  condensing,  which  passes  down 
through  the  tube  and  gradually 
fills  one  side,  from  the  condensing 
surface  and  space  for  the  vapor,  which  enters  at  a  conical  neck  c 
just  below  the  upper  diaphragm;  a  series  of  plates  are  soldered  to 
the  side  penetrated  by  the  neck  so  as  to  extend  into  the  condensing 
space  and  compel  the  vapor  to  take  a  zigzag  course,  as  indicated 
by  the  arrows.    As  the  coldest  part  of  the  condensing  surface  is 


Fie  241. 


Warner's  condenser. 
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Fig.  242.  near  the  bottom,  the  va-por  is  tho- 

roughly condensed  in  its  course  through 
the  apparatus;  the  cold  water  enteriiia- 
at  /  is  discharged  warmed  at  e,"tlie  dis- 
tillate linds  an  outlet  at  d. 

The  pharmaceutical  still,  invented  by 
Prof.  Procter,  is  a  cheap  and  very  con- 
venient apparatus  for  the  uses  now 
under  consideration ;  it  is  well  adapted 
to  recovering  the  alcohol  from  tinctures 
to  be  made  into  syrups,  fluid  extracts, 
or  extracts;  the  alcohol  obtained,  evea 
though  impure  and  below  standard 
strength,  is  suited  to  preparing  the  same  tincture  again ;  and  the 
saving  of  alcohol  by  this  means  will  be  very  considerable. 

It  may  be  made  of  tinned  ii'on,  but  preferably  of  tinned  copper, 
of  any  required  size  from  a  gallon  up  to  five  or  even  ten  gallons 
capacity ;  the  condenser  is  in  this  case  immediately  over  the  boiler 
in  which  the  liquid  is  heated,  and  the  distillate  is  collected  by  means 
of  a  ledge  or  gutter  on  its  lower  surface.    Fig.  243  represents  a  sec- 


Pharmaceutical  still. 


A 


Section  of  pharmaceutical  BtilL 

tion  of  this  still.  J.  is  a  deep  tin  boiler,  with  a  rim  soldered  round 
its  top  at  a  a,  forming  a  gutter  for  the  water  joint,  by  which  it  is 
connected  with  the  dome  or  head  JB.  This  is  the  refrigerator,  ou 
the  inner  surface  of  which  the  condensation  occurs;  C  is  the  neck 
or  tube  for  carrying  off  the  distillate;  c  c  is  a  circular  rim  sot 
dered  on  to  the  base  of  the  head  B  in  such  a  position  that  the  upper 
pi'ojection  forms  a  gutter  for  conducting  the  condensed  fluid  as  it 
runs  down  on  the  under  surface  of  the  cone  d  d  into  the  neck  C, 
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while  the  lower  part  projects  downward  into  the  gutter  a  a  to  form 
the  water  joint. 

Tlie  course  of  the  circular  rim  c  (?  is  of  necessity  inclined  down- 
,  wards  towards  the  under  edge  of  the  neck  C,  as  indistinctly  shown 
iu  the  section,  in  order  to  determine  its  liquid  contents  in  that 
direction. 

b  is  an  opening  in  the  top  of  the  condenser,  stopped  by  a  cork,  for 
:  inspecting  the  progress  of  the  distillation,  and  adding  to  the  con- 
;  tents  of  the  boiler ;  e  is  a  funnel  tube  into  which  a  current  of  cold 
,  water  is  directed  during  distillation,  while  as  it  becomes  warm  it 
ascends  and  escapes  by  the  tube  on  the  otber  side.    The  water  joint 
;  is  to  be  nearly  filled  at  the  commencement  of  the  operation,  and 
effectually  prevents  the  escape  of  the  vapor.    It  is  important  that 
the  inner  rim  which  forms  part  of  the  water  joint  be  kept  lower 
than  the  outer  one,  so  that  any  liquid  which  is  added  by  condensa- 
rtion  to  the  water  in  the  joint  shall  flow  back  into  the  still. 

The  long-continued  application  of  a  pretty  high  heat,  which  is 
!  necessary  in  distillation,  involves  an  expense  which,  if  gas  or  even 
L  charcoal  fuel  is  employed,  may  approach  the  value  of  the  alcohol 
'  recovered,  so  that  in  the  winter  time  it  is  well  to  avail  ourselves 
,  of  the  stove  used  for  heating  the  apartment  by  fitting  the  still  to  it, 
II  and  distilling  slowly  at  the  moderate  heat  thus  obtained.  The  ad- 
f.  vantage  gained  by  the  exclusion  of  the  atmosphere  in  distillation 
t  is  not  to  be  overlooked  when  vegetable  preparations  are  being  con- 
L  centrated.  The  head  of  the  still  becoming  full  of  steam  excludes 
the  air,  for  the  most  part,  and  the  condensation  of  the  steam  brings 
;iahout  a  partial  vacuum  which  favors  evaporation  at  low  tempera- 
:  tures. 

The  proper  refrigei'ation  of  the  condensing  surface  requires  pretty 
'  free  use  of  cold  water ;  and  the  application  of  this  has  direct  relation 

to  the  degree  of  heat  required  to  vaporize  the  liquid  being  distilled, 
i  An  indication  by  which  the  operator  may  always  judge  wlien  the 

refrigeration  is  insufficient,  is  the  escape  of  uncoudensed  vapor. 
^Wlien  this  is  observed,  he  should  diminish  the  heat  applied,  and 
j  increase  the  application  of  cold  to  the  condensing  surface  ;  this  pre- 
r  caution  is  very  important  when  the  vapor  is  inflammable.  The 
ji methods  indicated  in  Part  III.  for  the  continuous  application  of 
I  cold  water  by  a  funnel,  and  by  a  small  cock,  near  the  bottom  of  a 
I  tin  bucket,  are  also  well  adapted  to  the  kinds  of  apparatus  now 
j.deacrihed.  In  using  this  still  I  have  usually  conducted  the  opera- 
i  tion  by  the  use  of  a  movable  gas  stove,  Fig.  127,  on  a  counter,  at 
I  the  end  of  which  are  a  sink  and  hydrant ;  by  the  use  of  a  few  feet 
'  f>f  elastic  tube,  the  cold  stream  from  the  hydrant  may  be  determined 

into  the  cooler,  while  the  warmed  water  is  conducted  off  into  the 
I  sink  by  a  similar  attachment. 

I  _  The  application  of  heat  must  of  course  be  regulated  by  the  vola- 
'  tility  and  inflammability  of  the  liquid  treated.  Strong  alcoholic  or 
I  ethereal  liquids,  being  volatilized  at  low  temperatures,  may  be 
s  heated  by  a  water-bath  or  a  sand-bath,  not  too  hot,  which,  besides 
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preventing  the  excessive  boiling  of  the  liquid,  will  diminish  the 
danger  from  fracture  if  a  glass  vessel  is  used. 

In  distilling  from  flovvers  or  herbs  for  obtaining  essential  oils  or 
medicated  waters,  there  is  great  liability  to  scorching  from  the  con- 
tact of  masses  of  the  solid  material  with  the  heated  surface  of  the 
still,  thus  producing  empyreumatic  products  which  quite  destroy 
the  agreeable  fragrance  of  the  product.  A  false  bottom  or  perfo- 
rated diaphragm,  a  few  inches  above  the  point  of  contact  with  the 
flame,  is  a  preventive  of  this,  adopted  in  large  operations.  In  some 
cases  even  this  is  not  sufficient,  and,  as  in  preparing  oil  of  bitter 
*  almonds,  it  will  be  found  necessary  to  introduce  the  pulpy  mass 
upon  a  layer  of  straw  over  the  bottom  or  upon  a  diaphragm ;  by 
this  means  the  contact  of  the  material  with  the  spot  where  the 
heat  is  applied  is  effectually  prevented.  The  application  of  care- 
fully regulated  steam  heat  is,  of  course,  in  this  as  in  most  other 
heat  operations  on  a  large  scale,  a  great  improvement. 

Distillation  is  frequently  applied  to  obtain  products  for  the  per- 
fumer, and,  in  some  instances,  particularly  those  of  the  fragrant 
waters,  the  terms  double  distilled  and  triple  distilled  are  frequently 
used;  the  meaning  being  that  the  same  liquid  has  been  twice  or 
three  times  distilled  from  separate  fresh  portions  of  the  flowers. 

Galenical  Preparations  made  by  Distillation. 
Aquce  Destillata,  JJ.  S.  P.    (Distilled  Water.) 

This  is  directed  to  be  used  in  a  great  many  preparations  in  thl 
Pharmacopeia.    In  some,  its  employment  seems  called  for,  while 
in  others,  the  river  or  spring  water,  so  freely  supplied  in  nearly  all 
towns  and  cities,  answers  every  purpose. 

The  inorganic  impurities  imparted  to  spring  waters  by  the  rocks 
through  which  they  permeate  are  in  the  highest  degree  important 
in  connection  with  solutions  of  delicate  chemical  substances,  and 
the  same  may  be  said  of  the  organic  substances  which  contaminate 
some  of  the  natural  sources  of  water,  and  form  precipitates  with 
nitrate  of  silver,  tartrate  of  antimony  and  potassium,  and  a  few  other 
very  delicate  chemical  agents.  It  is,  however,  generally  sufficient 
that  water  should  be  pure  enough  for  safe  and  wholesome  drinking 
to  be  fit  for  use  in  preparing  the  Galenical  and  even  many  of  the 
chemical  preparations. 

One  of  the  most  important  uses,  to  the  apothecary  and  phj'siciau, 
of  the  apparatus  for  distillation  figured  and  described  on  the  fore- 
going pages,  is  to  enable  him  to  prepare,  and  keep  at  hand  for  spe- 
cial occasions,  aqua  destillata. 

AqUvE  MEDICATiB.  \ 

Under  tlie  head  of  Medicated  Waters,  Chapter  lY.,  it  has  beei 
stated  that  most  of  this  class  of  preparations  may  be  made  by  the  solu- 
tion of  the  essential  oils  in  water,  or  preferably  by  the  distillation 
of  water  from  the  fiowers  or  other  odorous  parts  of  plants  which 
contain  the  essential  oils  in  their  fresh  and  unchanged  condition. 
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Perhaps  the  most  important  case  of  this  kind  is  aqua  cinnamomi, 
which,  as  hetbre  stated,  when  made  by  the  distillation  of  water 
from  the  true  Ceylon  cinnamon,  is  one  of  the  most  clelicious  of 
flavors,  and  besides  the  peculiar  odor  of  the  cinnamon  is  pleasantly 
sweet  to  the  taste,  a  property  which  must  he  due  to  some  volatile 
ingredient  at  present  unknown.  The  proportion  of  true  cinnamon 
to  the  water  used  is  18  troyounces  to  the  two  gallons.  The  bark 
should  be  coarsely  powdered  and  macerated  some  hours  before 
applying  the  fire,  and  from  the  two  gallons  only  one  gallon  is 
recovered. 

Aqua  rosce  is  one  of  the  medicated  waters  in  most  common  use, 
designed  to  be  made  by  distillation,  and  prescribed  as  a  solvent  for 
salts  which  are  incompatible  with  chemical  substances  often  present 
in  minute  quantities  in  water  from  springs  and  rivers.  It  is,  how- 
ever, very  liable  to  undergo  spontaneous  changes  which  render  it 
unfit  for  use.  3  lbs.  and  5  oz.  com.  of  rose  petals  are  directed  to  two 
gallons  of  water,  from  which  one  gallon  is  to  be  collected.  The 
rose  petals  collected  in  season  may  be  preserved  in  salt  till  needed. 

Aqua  aurantii  florum  is  also  directed  to  be  made  in  the  same 
manner. 

Fennel  water.,  mint  water,  and  peppermint  water  are  all  indicated  in 
the  Pharmaco'pceia  as  adapted  to  this  mode  of  preparation,  the  pro- 
portion indicated  being  18  troyounces  (1\  lbs.  com.)  to  two  gallons, 
from  which  one  gallon  is  to  be  distilled ;  while  anise  water  is 
directed  to  be  made  with  ten  troyounces  to  two  gallons,  from  which 
one  gallon  is  to  be  distilled. 

Olea  Dbstillata,  TJ.  S.  P. 

The  distilled  oils  are  prepared  by  mixing  the  bruised  herb  or 
other  part  containing  the  oil  with  a  small  portion  of  water  in  a 
still,  when,  after  macerating  for  a  suitable  length  of  time,  and  ad- 
justing the  apparatus,  heat  is  applied.  The  oil,  though  its  boiling 
point  is  always  much  above  that  of  water,  is  readily  difi'used  in  the 
steam ;  and  when  this  is  condensed  in  the  refrigerated  part  of  the 
apparatus,  the  oil,  if  in  excess,  separates,  and  if  specifically  lighter 
collects  on  the  surface  of  the  distilled  water ;  or,  if  heavier,  it  set- 
tles to  the  bottom,  and  may  be  separated.  The  mode  of  preparing 
the  officinal  aqua  rosce,  and  other  common  distilled  waters,  corre- 
sponds with  this,  the  proportion  of  water  being  so  adjusted  that 
no  excess  of  the  oil  beyond  what  is  soluble  in  the  water  shall  be 
present. 

Spiritus,  U.  S.  p. 

Alcoholic  solutions  of  essential  oils  are  usually  called  spirits  or 
essences ;  they  are  sometimes  prepared  by  distilling  alcohol  from 
the  fresh  herb,  which  thus  gives  up  its  essential  oil,  and  on  conden- 
sation retains  it  in  solution.  In  the  last  edition  of  the  Pharma.co- 
poeia  (1870)  this  method  of  making  the  spirits  lavand.  and  nutmegs 
was  dropped.    This  is  to  be  regretted,  as  the  spirits  obtained  by 
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distillation,  ns  has  been  already  observed,  are  much  more  free  from 
resinous  and  terebinthinate  flavor  than  those  made  by  solution.  They 
are  also  prepared  by  dissolving  the  oil  directly  in  alcohol,  as  in  tlie 
spiritus  menthse  piperit{E,  spiritus  menthse  viridis,  called  essences 
of  peppermint  and  spearmint,  and  spiritus  camphoraj.  For  the 
preparation  of  all  spirits  by  solution,  fresh  volatile  oils  ought  to  be 
selected,  to  impart  the  flavor  in  its  purity  ;  old  resinified  oils  should 
be  rejected  for  this  purpose,  or,  if  used,  should  be  purified  by  redis- 
tillation, with  the  previous  addition  of  a  little  water.  The  greater 
portion  of  the  class  spiritus  are  merely  solutions  of  the  essential  oil 
in  alcohol. 

In  the  edition  of  the  Pharmacojjoeia  for  1860,  several  preparations 
were  added  to  this  series  which  were  formerly  classed  among  the 
chemicals.  Spiritus  cetherus  compositus,  spiritus  cetherus  nitrosi, 
spiritus  ammonice,  spiritus  ammonice  aromaticus,  and  spiritus  chloro- 
formi,  are  of  this  description.  The  reader  is  referred  to  the  chemical 
part  of  this  work  for  a  description  of  these.  The  following  syllabus 
displays  those  which  do  not  belong  to  any  chemical  series. 

Spiritus,  U.  S.  P. 

Solutions  of  essential  oils. 


Offlcinal  name. 

Proportion. 

Use. 

Spiritus  anisi 

"  camphoroB 
"  cinnamonii 
"  juniperi 

"          "      com.  1 

"  lavandula 
"           "  comp 
"  limonis 

"      menthsB  piperitaa 
"          "  viridis 
"  myristicBB 

Oilfgi,  alcohol  .817f|xv 
f.^ij,    "      .835  f.?xvj 
Oil  f §),     "  .817f§xv 
"  f§j,     «'  .817f5xlviij 
j^-'iperfSiss,  0, 

"  F!=™a.'Trix(^*^^'"0"j 
"  f§j,  alcohol  .817  fgxlviij 

See  formula 
"  f§ij,  lemon-peel  §j,  alco- 
hol .817  fgxxxij 
"  f,^,j,  alcohol  .817  f  |xv 
"  f'^j,      "      .817  f.^xv 
"  f§j,      "     .817  f^xlviij 

Carminative. 

Antispasmodic,  nervous  stim. 
Aromatic,  carminative. 
Carminative,  diuretic.  y 

ft  t( 

Stimulant,  aromatic. 

Stim.,  aromatic,  carminative. 

Flavoring  adjuvant. 

Carminative. 

Flavoring  adjuvant. 

The  uses  of  this  class  are  familiar  to  most;  they  are  chiefly  used 
as  flavoring  ingredients  of  various  preparations,  and  this  use  is  also 
connected  in  some  cases  with  medical  properties.  Comj).  spirit  of 
Jimiper  is  a  close  approximate  to  Holland  gin,  and_  may  take  the 
place  of  Schiedam  schnapps  as  a  stimulating  diuretic.  The  other 
spirits  are  mostly  the  kind  of  stimulants  conveniently  designated 
as  carminatives. 

The  simple  spirit  of  lavender  prepared  by  distillation  is  one  of  the 
most  pleasant  of  perfumes.  That  made  by  solution  from  the  recipe 
to  be  given  hereafter  is  dependent  on  the  freshness  and  fine  quality 
of  the  oil  for  its  value  as  a  perfume.  The  cultivated  or  garden 
lavender  yields  a  much  better  oil  than  the  common  wild  plant ;  the 
finest  quality  oil  of  garden  lavender  comes  from  England,  and  com- 
mands a  high  price.    The  next  in  quality  is  of  French  origin,  dis- 
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tilled  by  A.  Chiris,  and  is  somewhat  cheaper,  though  not  identical 
ill  flavor. 

The  only  preparations  of  this  series  which  are  much  prescribed 
are  compound  spii-it  of  lavender-  and,  spirit  of  camphor.  The  former  is 
very  often  directed  by  practitioners  as  a  flavoring  and  coloring 
ingredient  in  prescription.  The  choice  of  saunders  as  the  coloring 
agent  is,  however,  unfortunate  from  the  resinous  deposit  v^hich  is 
apt  to  separate  by  dilution  with  water  and  on  long  standing. 
Cochineal  is  a  much  brighter  and  handsomer  coloring  ingredient, 
and  the  compound  tincture  of  cardamom  is,  on  that  account,  to  be 
preferred  to  the  lavender  compound  as  a  coloring  ingredient  in 
solutions  and  mixtures.  Spirit  of  camphor  is  made  by  solution  of 
the  camphor  in  alcohol ;  it  is  ill  adapted  for  internal  use,  owing  to 
its  precipitating  on  being  added  to  water.  The  dose  when  properly 
suspended  is  twenty  drops. 

"WoRKiNa  Formulas  for  some  of  the  Officinal  Spirits. 
Spiritus  Anisi.    {Spirit  of  Anise.)    U.  S.  P. 

Take  of  Oil  of  anise,  a  fluidounce. 

Stronger  alcohol,  fifteen  fluidounces. 

Dissolve  the  oil  in  the  stronger  alcohol. 

In  the  same  way  make  spiritus  cinnamomi,  from  oil  of  cinnamon. 
Spiritus  Camphorce.    {Spirit  of  Camphor.)    U.  S.  P. 

Tinctura  CamphoriB,  U.  S.  P.  1850. 
Take  of  Camphor,  four  troyounces. 
Alcohol,  two  pints. 

Dissolve  the  camphor  in  the  alcohol,  and  filter  through  paper. 

Spiritus  Limonis.    {Spij^it  of  Lemon.    Essence  of  Lemon.)   U.  S.  P. 

Take  of  Oil  of  lemon,  two  fluidomices. 

Lemon  peel,  freshly  grated,  a  troyounce. 
Stronger  alcohol,  two  pints. 

Dissolve  the  oil  in  the  stronger  alcohol,  add  the  lemon  peel, 
macerate  for  twenty-four  hours,  and  filter  through  paper. 

Spiritus  Menthce  Piperita.    {Spirit  of  Peppermint.)    U.  S.  P. 

Tinctura  Olei  Mentha)  Piperita;,  U.  S.  P.  1860. 
Take  of  Oil  of  peppermint,  a  fluidounce. 

Peppermint,  in  coarse  powder,  one  hundred  and  twenty  grains. 
Stronger  alcohol,  fifteen  fluidounces. 

Dissolve  the  oil  in  the  stronger  alcohol,  add  the  peppermint, 
macerate  for  twenty-four  hours,  and  filter  through  paper. 
In  the  same  way,  make — 

Spiritus  Mentha;  Viridis.    {Spirit  of  Spearmint.)    U.  S.  P. 
From  oil  of  spearmint. 
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Spiritus  Myristic(B. 

Take  of  Oil  of  nutmeg,  a  fluidounce. 

Stronger  alcohol,  three  pints. 

Dissolve  the  oil  in  the  stronger  alcohol. 

Spiritus  Lavandulae^  U.  S.  P.    {Spirit  of  Lavender.) 

Take  of  Oil  of  lavender,  a  fluidounce. 

Stronger  alcohol,  three  pints. 

Dissolve  the  oil  in  the  stronger  alcohol. 

Spiritus  Lavandulce  Compositus.    (Compound  Spirit  of  Lavender.) 

U.  S.  P. 

Take  of  Oil  of  lavender,  a  fluidounce. 

Oil  of  rosemary,  two  fluidi-achms. 

Cinnamon,  in  moderately  fine  powder,  two  troyounces. 

Cloves,  in  moderately  fine  powder,  half  a  troyounce. 

Nutmeg,  in  moderately  fine  powder,  a  troyounce. 

Eed  Saunders,  in  moderately  fine  powder,  three  hundred  and  sixty 

grains. 
Alcohol,  six  pints. 
"Water,  two  pints. 

Diluted  alcohol,  a  suflieient  quantity. 

Dissolve  the  oils  in  the  alcohol,  and  add  the  water.  Then  mix 
the  powders,  and,  having  moistened  the  mixture  with  a  fluidounce 
of  the  alcoholic  solution  of  the  oils,  pack  it  firmly  in  a  conical  per- 
colator, and  gradually  pour  upon  it  the  remainder  of  the  alcoholic 
solution,  and  afterwards  diluted  alcohol,  until  the  filtered  liquid 
measures  eight  pints. 

Spiritus  Juniperi.    {Spirit  of  Juniper.) 

Take  of  Oil  of  juniper,  a  fluidounce. 

Stronger  alcohol,  three  pints. 

Dissolve  the  oil  in  the  stronger  alcohol. 

Spiritus  Juniperi  Compositus.  {Compound  Spirit  of  Juniper.)  U.  S.  P 

Take  of  Oil  of  juniper,  a  fluidrachm  and  a  half. 
Oil  of  caraway, 

Oil  of  fennel,  each,  ten  minims. 
Diluted  alcohol,  eight  pints. 

Dissolve  the  oils  in  the  diluted  alcohol. 

On  Perfumery  and  Toilet  Articles. 

Among  the  uses  to  which  the  products  of  distillation  are  applied, 
those  connected  primarily  with  the  sense  of  smell  possess  an  interest 
and  importance,  especially  to  the  pharmacist,  who  has,  from  the 
earliest  time,  been  called  upon  to  manufacture  and  sell  thein,  which 
justifies  the  appropriation  of  a  portion  of  this  work  to  their  modes 
of  preparation. 

Besides  the  use  of  fragrant  essences  for  the  mere  gratification  of 
the  sense  of  smell,  they  serve  a  good  purpose  in  headache,  and  as 
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o-rateful  refrigerant  applications  in  dry  and  hot  conditions  of  the 
skin. 

Although  some  of  the  finest  perfumes  are  derived  from  the  East 
Indies,  Ceylon,  Mexico,  and  Peru,  yet  we  owe  most  of  the  supplies 
I  used  in  the  perfumer's  art  to  the  extensive  flower  farms  of  Nice, 
Grasse,  Montpellier,  and  Cannes,  in  France,  and  owing  to  the  pecu- 
,  liar  fitness  of  the  climate  of  those  provinces,  and  the  adaptation  of 
I  the  French  people  to  pursuits  requiring  delicate  perceptions  and 
refined  tastes,  tlie  art  of  perfumery  has  attained  a  perfection  in 
France  towai'ds  wliich  most  of  our  manufacturers  make  hut  a  faint 

-  approximation.  The  French  recipes  call  for  so  many  ingredients 
I  not  readily  obtained  in  this  country,  and  altogether  derived  from 
•  their  own  gardens  and  manufactories,  that  they  require  consider- 
.  able  modification  to  make  them  practicable  to  us.  I  shall,  there- 
!  fore,  confine  myself  to  inserting  a  few  tried  reei^Des  which  constitute 
1  a  pretty  good  assortment  of  essences. 

Unlike  the  medicinal  preparations  spoken  of  throughout  the 
( other  parts  of  this  work,  these  perfumes  allow  of  an  unlimited 
choice  of  ingredients,  and  a  corresponding  variety  of  combinations 
:  and  proportions,  restricted  only  by  that  most  capricious  of  all 

-  standards — taste. 

For  further  accounts  of  the  art  of  making  fragrant  essences  and 
all  other  perfumes,  see  the  admirable  work  on  the  subject  by  G.  "W. 
■Septimus  Piesse,  published  in  London,  and  republished  in  Phila- 
i  delphia,  in  1856  and  1863. 

Colognes. 

Eau  cle  Cologne^  as  imported  from  Cologne  and  from  Paris,  is  a 
:  highly  rectified  spirituous  perfume  obtained  by  distillation  from  a 
variety  of  fragrant  plants.  Of  the  numerous  Farina  colognes  im- 
ported, all  are  highly  rectified  and  apparently  distilled  from  the 
plants,  while,  as  prepared  in  this  country,  Cologne  water  is  almost 
always  made  from  essential  oils  dissolved  in  alcohol.  This  may  be 
very  good,  if  the  oils  are  fresh  and  combined  with  reference  to  their 
relative  strength  and  accord. 


Best  Cologne  Water.    {No.  1.) 

Take  of  Oil  of  berg.amot   fgij. 

Oil  of  neroli   f  Sij- 

Oil  of  jessamine   f.^ss. 

Oil  of  garden  lavender   fgij. 

Oil  of  cinnamon   n^j. 

Benzoated  tincture   f.^iij- 

Tincture  of  niuslv   f,5ss. 

Deodorized  alcohol   Cong,  j, 

Kosc  water   Oij. 

Mix,  and  allow  the  preparation  to  stand  a  long  time  before  filter- 
ing for  use. 
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Common  Cologne  Water.    {No.  2.) 

Take  of  Oil  of  lavender   f.^iss. 

Oil  of  rosemary   f  3ss. 

Oil  of  lemon   f  5j. 

Oil  of  cinnamon   gtt.  xx. 

Alcohol   Cong.  j.  Mix. 

Much  cheaper  than  the  foregoing. 

Benzoated  Tincture  for  Cologyies,etc. 

Take  of  Tonqua  beans   *j. 

Vanilla  .•   gij. 

Nutmeg,  grated  j. 

Mace   3ij. 

Benzoic  acid   ijr.  x. 

Alcohol   bj. 

]Macerate  the  solid  ingredients,  in  coarse  powder,  in  the  alcohol 
ad  libitum^  and  filter. 

Toilet  "Waters. — {Substitittes  for  Eau  de  Cologne.) 
-Rose  G-eranium. 


Take  of  Essential  oil  of  citronella  (India) 


fiss. 
f§ss. 

fsij- 

Cong.  j. 


Essential  oil  of  lemon  grass  (India) 
Essential  oil  of  bergamot  .... 
Essential  oil  of  lavender  (French)  . 
Extract  of  jessamine  (from  pomade) 

Benzoated  tincture  

Alcohol  (95  per  cent,  deodorized)  . 

Mix  and  reduce  with  water  which  has  previously  been  saturated 
with  oil  of  citronella  by  trituration,  after  the  manner  of  the  offici- 
nal medicated  waters,  as  long  as  it  can  be  done  without  precipi- 
tating too  much  of  the  essential  oils;  let  it  stand  for  a  few  days  aud 
filter. 

Orange  Blossom. 

Take  of  Essential  oil  of  neroli  (petal  bigarade  No.  V\  fjj. 

Essential  oil  of  orange  peel  (bigarade  No.  1)  gtt.  xl. 

Essential  oil  of  rosemary  (from  flowers  only)  f  .^ss. 

Essential  oil  of  bergamot   f  3j. 

Extract  of  orange  flowers  (from  pomade), 

Extract  of  jessamine  (from  pomade),  each  .  f  .^ij. 

Alcohol  (95  per  cent,  deodorized)  ....  Oiv. 

Distilled  orange-flower  water   Oj,  or  q.  s. 

Mix,  and  proceed  as  before. 

Putcha  Pat.  {Patchouly.) 

Take  of  Essential  oil  of  patchouly   f.^ij- 

Essential  oil  of  copaiva   fsss. 

Essential  oil  of  orange-peel  (bigarade)    .    .  v\y. 

Essential  oil  of  valerian   n\ij. 

Essential  oil  of  rosemary  (from  flowers  only)  nixv. 

Tincture  of  ginger   Ci*''^" 

Benzoated  tincture   f.?ss. 

Alcohol  (95  per  cent,  deodorized)   ....  Cong.  j. 
Patchouly  water  (made  with  oil  of  patchouly, 
after  the  method  of  medicated  waters,  as 

in  rose  geranium)   Oj,  or  q.  s. 
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Hose. 


Take  of  Balsam  Peru   "l^v. 

Essential  oil  of  bergamot   f  Siij- 

Essential  oil  of  santal   fi^xl. 

Essential  oil  of  ncroli  (bigaradc  petal  No.  1)  iflxx. 

Essential  oil  of  rosemaiy  (aux  lieurs)  .    .    .  fgiss. 

Essential  oil  of  rose  (kisamlic)   fSij- 

Essential  oil  of  citronella  (India)    ....  fgiss. 

Extract  of  rose  (from  pomade)   f.?y- 

Alcohol  (95  per  cent,  deodorized)   ....  Ovj. 

Kose  water  (distilled)   Oj. 


Add  the  last  after  the  mixed  oils  and  alcohol  have  stood  two  or 
three  days,  and  filter  the  whole. 


Lavender. 

Take  of  Essential  oil  of  lavender  (aux  fleurs)  .    .    .  fgiss. 


Essential  oil  of  lemon   fSiij- 

Essential  oil  of  lemon  thyme   f  5j. 

Essential  oil  of  orange-peel,  S'weet  ....  f  3j. 

Essential  oil  of  nutmeg   f  3j. 

Essential  oil  of  sage   f  gss. 

Tincture  of  musk   f 

Tincture  of  benzoin   fgj. 

Sweet  spirit  of  nitre   fgij. 

Alcohol  (95  per  cent,  deodorized)  ....  Cong.  ss. 


Lavender  water  (made  from  the  oil  and  water)  Oj. 


Millefleiir. 


Take  of  Balsam  Peru   f^iij- 

Oil  of  bergamot   f  3vj. 

Oil  of  cloves   f  3iij. 

Oil  of  neroli  {pet.  gr.)   fSvj. 

Extract  of  musk   fSiij- 

Orange-flower  water   Oiss,  or  q.  s. 

Alcohol  (deodorized)   Ovj. 

Mix. 


Heliotrope. 

Take  of  Tincture  of  tonka   f.^xyj 

Oil  of  bitter  almonds   vt\,iij. 

Oil  of  rose   it\,x. 

Mix. 


Frangipanni. 

Take  of  Essential  oil  of  rose  .... 
Essential  oil  of  neroli  (bigarade) 
Essential  oil  of  melisse  .  .  . 
Essential  oil  of  licrgamot  .  .  . 
Essential  oil  of  santal  wood  .  . 

Extract  of  vanilla  

Extract  of  magnolia  (from  pomade) 
Tincture  of  santal  wood  saturated, 

Alcohol,  fia  

Sandal  water  from  oil  


xM 


in,  XX. 

mx. 
mv. 

f.3j. 

f  ss. 

fsj. 

Cong.  sa. 

q.  s.  to  dilute. 
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Verbena  Water. 

Take  of  Oil  of  balm  melisse  fSiij. 

Deodorized  alcohol  (iij  ' 

Water  Sufficient. 

Milke  a  clear  solution. 

This  may  be  made  somewhat  stronger,  though  of  a  less  pure  ver- 
bena  flavor,  by  the  addition  of  a  little  oil  of  lemon.  Oil  of  balm 
melisse  is  imported;  its  smell  seems  identical  with  our  garden 
lemon  trifolia. 


Lavender  Water.    {Simple  Spirit  of  Lavender.) 

Take  of  English  oil  of  garden  lavender  fjij. 

Deodorized  alcohol  Oj.  ' 

Make  a  solution. 

A  little  fresh  calamus  root  macerated  in  the  above  improves  it. 

Florida  Water. 

Take  of  Oil  lavender, 

Oil  of  bcrgamot, 

Oil  of  lemon,  each,  

Tincture  of  curcuma, 

Oil  of  neroli,  of  each  

Oil  of  melisse  

Oil  of  rose  

Alcohol  

Mix. 


gtt. 


gtt.  X. 
Oij. 


Essence  of  Patchouly. 


Take  of  Oil  of  cojDaiva  . 
Oil  of  orange 
Oil  of  valerian  . 
Oil  of  rosemary 
Tincture  of  Tolu 
Alcohol,  ginger,  aa 


Mix 


gtt.  XX. 

gtt.  iiJ. 
gtt.  j. 
gtt.  j. 

gtt.  XX. 

q.  s. 


Vinegars. 

Camphorated  Acetic  Acid. 

Take  of  Camphor  Half  ounce. 

Acetic  acid  fluidounces. 

Pulverize  the  camphor  by  means  of  a  few  drops  of  spirits  of  wine, 
and  dissolve  it  in  the  acetic  acid.  Used  as  a  fumigative  in  fevers, 
an  embrocation  in  rheumatism,  and  a  refreshing  and  pungent 
perfume. 

Aromatic  Vinegar. 

A  pungent  and  reviving  perfume,  formerly  esteemed  a  preventive 

of  contagion. 

Take  of  Acetic  acid,  very  strong. 
Camphor,  in  powder, 

Oil  of  cloves,  of  each,  a  sufficient  quantity. 
Mix  them,  and  secure  in  a  strong  and  well-stopi^ered  bottle. 
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Hygienic  or  Preventive  Vinegar.  (Piessc.) 

A  toile.t  preparation,  to  bo  mixed  with  water  for  lavatory  pur- 
ii)ses  and  the  bath. 

Take  of  Brandy   1  pint. 

Oil  of  cloves   1  drachm. 

Oil  of  lavender   1  drachn\ 

Oil  of  marjoram   ^  drachm. 

Gum  benzoin   1  ounce. 

Alacerate  together  for  a  few  hours,  then  add — 

Brown  vinegar  2  pints, 

and  strain  or  filter,  if  requisite,  to  be  bright. 

Vinaigre  cle  Cologne. 

To  Eau  de  cologne  1  pint. 

add  Strong  acetic  acid  ^  oz. 

Filter  if  necessary. 

These  may  be  varied  by  substituting  any  other  perfume,  such  as 
orange-flower  or  verbena  water,  observing,  where  either  of  these 
perfumed  vinegars  is  required  to  produce  opalescence  when  added 
to  water,  it  should  contain  myrrh,  benzoin,  or  Tolu. 

Musk  Perfumes. 

Tincture  of  Musk. 

Take  of  Musk  .^ij. 

Water  Oss. 

]\Iacerate  twenty-four  hours,  and  add — 

Solution  of  potassa,  TJ.  S.P  fgij. 

Macerate  twenty-four  hours,  and  add — 

Alcohol  Oss. 

Let  it  stand  at  summer  temperature  for  one  month,  and  decant. 

Extract  of  Musk.  (Piesse.) 

For  mixing  with  other  perfumes. 

Take  of  Grain  musk  2  ounces. 

Rectified  spirit  1  gallou. 

After  standing  for  one  month  at  a  summer  temperature,  it  is  fit 
to  draw  ofi". 

■  Extrait  de  Muse.  (Piesse.) 

Adapted  to  retailing  for  use  in  perfumery. 

Take  of  Extract  of  musk  (as  above)   1  pint. 

Extract  of  ambergris   ^  pint. 

Extract  of  rose  (triple)   \  pint. 

Mix  and  filter. 

The  chief  uses  of  musk  in  perfumery  arc  due  to  its  persistent 
cliaracter.  Though  not  itself  desirable  as  a  perfume,  yet  mixed  in 
small  proportion  with  rose,  violet,  and  other  essences,  it  enables 
them  to  give  to  the  handkerchief  a  mixed  odor  which  is  retained 
after  the  first  perfume  is  dissipated. 
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Tooth  Preparations. 

A  few  only  of  these  are  here  given,  with  reference  to  meeting 
the  popular  demand  and  the  ordinary  requirements  of  the  dental 
profession. 

Marshall's  or  Hudson's  Dentifrice. 


Take  of  Prepared  chalk   3  pounds  (com.). 

Powdered  myrrh, 

Powdered  orris  root,  each   1  pound. 

Eose  pink   1  ounce. 

Thoroughly  powder  the  ingredients  and  mix  them  through  a  fine 
sieve. 

Charcoal  Dentifrice. 

Take  of  Eecently-burnt  charcoal,  in  fine  powder   ....    6  parts. 
Powdered  myrrh, 

Powdered  cinchona  hark  (pale),  each  1  part. 

Mix  thoroughly. 

Charcoal  Tooth-paste. 

Take  of  Clilorate  of  potassa  A  half  drachm. 

Mint  water  1  fluidounce. 

Triturate  to  form  a  solution,  then  incorporate  with — 

Powered  charcoal  2  ounces. 

Honey  1  ounce. 

Cuttle  Fish  Powder.  (Piesse.) 

Take  of  Powdered  cuttle  fish   ^  pound. 

Precipitated  carbonate  of  Ume   1  jiouud. 

Powdered  orris   ^  pound. 

Oil  of  lemons   1  ounce. 

Oil  of  neroU   ^  drachni. 

Thoroughly  powder  and  mix. 

Mialhe's  Tooth  Powder. 

Take  of  Sugar  of  milk   1000  parts. 

Lake  10  parts. 

Tannin  15  parts. 

Oil  of  mint, 
Oil  of  anise, 

Oil  of  neroli,  of  each,  sufficient  to  flavor  to  taste. 


E.ub  well  the  tannin  and  lake  together,  and  gradually  add  the 
sugar  of  milk,  previously  powdered  and  sifted,  and  lastly  the  essen- 
tial oils. 

A  Superior  Mouth  Wash. 

Take  of  Old  white  Castile  soap   .^ij. 

Alcohol   f.^iij. 

Honey   .oj. 

Perfume,  as  below   faiv. 

Dissolve  the  soap  in  the  alcohol,  and  add  the  honey  and  perfume. 
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Perf  ume  for  adding  to  Mouth  Washes. 

Take  of  Asarum  Cauadense   .^ss. 

Orris  root   ,5ss. 

Strong  alcohol  (Atwood's)   i'sviij. 

j\Iiiko  a  tincture  and  add — 

Tincture  of  musk   fgj. 

Essence  of  niillclieurs   fgss. 


Essence  of  patcliouly 


gtt.  XX. 


Violet  Mouth  Wash.  (Piesse.) 

Take  of  Tinctui'e  of  orris   i  pint. 

Esprit  de  rose   ^  pint. 

Spirit   ^  pint. 

Oil  of  bitter  almonds   5  drops. 

Mix. 

Botanic  Styptic.  (Piesse.) 

Take  of  Rectified  spirit  1  quart. 

Ilhatany, 
Myrrh, 

Cloves,  of  each  2  ounces. 

Macerate  14  days  and  strain. 

Sachet  Powders  and  Fumigators. 

The  great  popularity  of  tliis  class  of  perfumes  consists  in  their 
persistent  odors,  and  their  perfect  adaptation  in  envelopes  or  scent- 
hai^s  to  diffusing  an  agreeable  perfume  in  drawers,  glove-boxes,  etc., 
without  soiling  the  purest  white  materials. 

The  following  formulas,  modified  from  those  of  Piesse,  I  have 
found  entirely  satisfactory: — 

Sachet  d  la  Frangipanni. 

Take  of  Orris  root  powder   3  pounds. 

Vetivert  powder   |  pound. 

Santal  wood  powder     ........  5  pound. 

Oil  of  neroli. 
Oil  of  rose. 

Oil  of  santal,  each   1  drachm. 

Grain  musk   1  drachm. 

Mix  well. 


Sachet  d,  la  Marechale. 


Take  of  Powder  of  santal  wood 
Powder  of  orris  root . 
Powder  of  rose  leaves 
Powder  of  clovers  .  . 
Powder  of  cassia  .  . 
Grain  musk     .    .  . 

Mix. 


^Ib. 
4  1b.  ■ 
lib. 
2  oz. 
jib. 

4  drachm. 
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Ilillefleur  Sachet. 


Take  of  Lavender  flowers,  ground. 
Orris  root,  ground, 

Kose  leaves,  ground,  each  1  lb. 

Benzoin, 
Cloves,  ground, 
Tonqua,  ground, 
"Vanilla,  ground, 

Santal,  ground,  each  i  lb. 

Cinnamon, 

Allspice,  each  2  ounces. 

Musk,  grain  2  drachms. 

Mix  well  together. 

Helioiroj^e  Sachet. 

Take  of  Powdered  orris  2  lbs. 

Eose  leaves,  ground  1  lb. 

Tonqua  beans,  ground  ^  lb. 

Vanilla  beans,  ground  ^  lb. 

Grain  musk  i  oz. 

Oil  bitter  almonds   .  •  5  drops. 

Mix  well  by  sifting  in  a  coarse  sieve. 


Fumigating  Powder. 

Take  of  Frankincense, 
Benzoin, 

Amber,  of  each  Three  parts. 

Lavender  flowers  One  part. 

Mix. 

This  is  designed  to  be  ignited  upon  coals,  a  stove,  or  hot  iron,  to 
diffuse  an  agreeable  aroma  in  au  apartment,  and  incidentally  to 
destroy  noxious  effluvia. 

Dr.  Paris'  Fumigating  Pastille. 


Take  of  Benzoin, 

Cascarilla,  each   j  lb. 

Myrrh   I5  oz. 

Powdered  charcoal   1^  lb. 

Oil  of  nutmegs. 

Oil  of  cloves,  each   f  oz. 

Nitre   2  oz. 


The  benzoin,  cascarilla,  and  myrrh  are  to  be  separately  powdered, 
and  mixed  on  a  sieve  with  the  charcoal ;  the  nitre  is  then  to  be 
dissolved  in  mucilage  of  tragacanth,  with  which  the  whole  is  to  be 
made  into  a  paste  and  divided  with  a  pastille  mould.  Fig.  244,  and 
gradually  dried. 


Fig.  244. 


Pastille  moukl. 
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The  mode  of  using  the  pastille  mould  will  be  sufficiently  ob- 
vious; the  mass,  rolled  into  cylinders  of  appropriate  size,  is  pressed 
between  the  brass  cutting  surfaces  and  completely  divided  iuto 
twenty-four  cones  of  the  required  shape. 

The  mode  of  using  pastilles  is  to  place  a  piece  of  glazed  paper 
over  a  glass  of  water  and  to  stand  the  pastille  upon  it  when  ignit- 
ing it.  As  soon  as  it  is  sufficiently  consumed  it  will  burn  a  hole 
through  the  paper  and  be  extinguished  by  falling  into  the  water. 
Sometimes  serious  injury  is  done  to  mantles  and  articles  of  furni- 
ture by  carelessly  overlooking  the  intense  heat  produced  by  the 
combustion  of  these  little  fumigateurs. 

Hair  Preparations. 
Rosemary  Hear  Wash. 

To  te  used  after  oils  have  been  habitually  applied. 


Take  of  Distilled  water  of  rosemary   1  gallon. 

Eectified  spirit   ^  pint. 

Pearlash   1  ounce. 

Dissolve  the  pearlash  in  the  mixed  alcohol  and  water. 

Essence  or  Spirit  of  Mustard. 

Take  of  Black  mustard   2  parts. 

"Water   4  parts. 

Alcohol   1  part. 


Macerate  and  distil  1  part  of  spirit. 

To  be  added  to  hair  washes  to  supply  sulphur  to  the  hair  and 
stimulate  its  growth. 

Ferfumecl  Hair  Oil. 

Take  of  Castor  oil  fgx. 

Very  strong  alcohol  f  gij. 

Ess.  of  jessamine  fgij. 

Mix. 

Any  other  essential  oil  maybe  substituted  for  the  essence  of 
jessamine,  and  we  usually  label  the  vials  according  to  their  per- 
fume, and  color  the  rose  oil  red. 

Hair  Restorative. 

Take  of  Castor  oil  f .^vj. 

Alcohol  fgxxvj. 

Dissolve,  then  add — 

Tinct.  of  cantharides  (made  -with  strong 

alcohol)  f.^j. 

Ess.  of  jessamine  (or  other  perfume)  .    .    .    f  I'iss. 

Mix. 

This  preparation  has  the  property  of  rendering  the  hair  soft  and 
e;lossy,ut  the  same  time  tliat,  by  its  tonic  and  stimulant  properties, 
It  tends  to  arrest  its  premature  decay.  To  accomplish  this  it  should 
be  rubbed  thoroughly  into  the  roots  at  least  once  a  day. 
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Modified  Formula.    (Highly  esteemed  by  some.) 


Take  of  Castor  oil  iss. 

Water  of  ammonia   'fgij. 

Tinct.  of  cantharides   f3j. 

Cologne   f  =  iv. 

Water   .    .  q.  s.  ft.  f  5 

Mix  according  to  ai^t. 

Marrow  Pomatum.  (Piesse.) 

Take  of  Purified  lard   4  lb. 

Suet  T   ....  2  lb. 

Oil  of  lemon   1  oz. 

Oil  of  bergamot   ^  oz. 

Oil  of  cloves   3  dr. 


Melt  the  greases,  then  beat  them  up  with  a  whisk  or  wooden 
spatula  for  half  an  lipur  or  more,  to  make  the  mass  white  and 
spongy ;  perfume  with  the  oils. 

Philicome.  (Piesse.) 


Take  of  White  wax   5  oz. 

Almond  oil   2  lb. 

Oil  of  bergamot  .   1  oz. 

Oil  of  lemon   ^  oz. 

Oil  of  lavender   2  dr. 

Oil  of  cloves   1  di-. 


Melt  the  wax  and  oil,  stir  as  the  mixture  cools,  and  add  the  per- 
fume. 

Iwiggs'  Hair  Dye. 

An  excellent  application  to  the  hair,  which  is  also  a  remedy  for 
skin  diseases,  blemishes  of  the  complexion,  etc. 

Take  of  Precipitated  sulphur, 

Acetate  of  lead,  of  each  Sj. 

Rose  water  f  Jiv. 

Triturate  together  in  a  mortar.  This  is  not  an  instantaneous 
dye,  but  should  be  applied  twice  a  day  till  it  gradnally  restores  the 
color  to  its  natural  shade.  The  addition  of  half  an  ounce  of  glycerin 
will  take  from  it  a  drying  property  which  is  undesirable. 

Bandoline. 

Take  of  Gum'  tragacanth  (choice)   6  oz. 

Rose  water   1  gallon. 

Otto  of  rose   oz. 

Steep  the  gum  in  the  water,  agitating  from  time  to  time  as  it 
swells  into  a  gelatinous  mass;  then  carefully  press  through  a  coarse, 
clean  linen  cloth,  and  incorporate  the  otto  of  rose  thoroughly 
through  the  soft  mass. 


PART  YI. 


EXTEMPORANEOUS  PHARMACY. 


CHAPTER  I. 

ON  PRESCRIPTIONS. 

In  assigning  a  place  in  this  work  to  prescriptions,  and  to  the  art 
of  prescribing  medicines,  it  is  with  a  full  appreciation  of  its  inti- 
mate connection  with  therapeutics,  a  branch  of  knowledge  with 
which,  as  a  pharmacist,  I  lay  claim  to  but  little  practical  acquaint- 
ance; and  yet  this  subject  has  bearings  which  are  peculiarly  adapted 
to  arrest  the  attention  of  one  whose  daily  avocations  place  him 
directly  between  the  physician  and  the  patient,  and  give  him  favor- 
able opportunities  for  judging  of  the  pharmaceutical  eligibility  of 
combinations,  and  not  unfrequently  of  their  efl'ects. 

The  art  of  prescribing  medicines  has  so  intimate  a  connection 
with  that  of  preparing  and  dispensing  them,  that  a  treatise  on  the 
latter  subject,  not  embracing  the  former,  would  be  wanting  in  its 
most  interesting  feature  to  the  student  of  medicine  and  tlie  physi- 
cian. In  a  work  like  the  present,  it  seems  appropriate  to  approach 
the  art  of  dispensing  through  a  brief  general  treatise  on  that  of 
prescribing. 

It  is  a  common  remark  of  recent  graduates  of  medicine,  that  one 
of  their  greatest  difficulties  is  in  writing  prescriptions;  lacking  the 
means  of  systematic  instruction  in  this  most  important  practical 
duty,  they  are  apt  to  fall  into  confused  and  unscientific  methc)ds 
of  prescribing,  from  which  no  amount  of  experience  entirely  rids 
them. 

The  art  of  prescribing  is  the  practical  application  of  the  knowl- 
edge of  therapeutics,  chemistry,  and  pharmacy,  to  the  cure  of  dis- 
ease. No  department  of  his  duties  puts  the  skill  of  the  physician 
to  a  closer  test;  none  calls  for  the  exercise,  to  a  greater  extent,  of 
that  invaluable  quality,  whether  intuitive  or  acquired,  called  tad  ; 
and  yet  few  departments  of  medical  knowledge  are  less  insisted 
upon  as  necessary  branches  of  a  medical  education. 

Although  the  art  of  prescribing  can  only  be  acquired  practically, 
the  general  principles  jjcrtaining  to  it  arc  capable  of  classification, 
and  have  been  fully  discussed. 

The  celebrated  Fharmncologia  of  Dr.  Paris,  of  London,  published 
originally  in  1812,  contains  the  fullest  dissertation  in  our  language 
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upon  "the  science  and  art  of  prescribing."  Many  of  the  views 
taught  at  that  time,  however,  are  now  abandoned,  and  the  subject 
is  capable  of  being  simplified  in  accordance  with  modern  improve- 
ments in  pharmacy.  The  large  number  of  efficient  and  permanent 
Galenical  preparations  makes  prescribing  comparatively  easy  to  the 
practitioner  who  has  kept  pace  with  the  advance  of  the  times, 
while  the  publication  of  Formularies^  in  which  a  variety  of  pre- 
parations of  each  drug  are  detailed,  has  to  a  certain  extent  super- 
seded an  original  and  extemporaneous  system  of  selection  and  com- 
bination of  remedies. 

Medicinal  preparations  which  are  kept  on  hand  by  the  apothe- 
cary, to  be  dispensed  alone  or  used  in  compounding  prescriptions, 
are  called  permanent,  while  those  compounded  by  direction  of  the 
practitioner  to  meet  the  indications  as  they  arise  in  practice,  are 
called  extemporneaous. 

This  distinction,  however,  is  far  from  being  well  marked.  Some 
of  those  called  permanent  are  known  to  deteriorate  in  a  greater  or 
less  degree  by  age,  while  many  classed  as  extemporaneous  will 
keep  an  indefinite  length  of  time.  For  most  of  the  permanent 
class  we  have  recipes,  or  prescriptions,  published  in  Pharmacopoeias, 
Dispensatories,  or  Medical  Formularies,  while  the  extemporaneous 
are  usually  the  product  of  the  skill  and  ingenuity  of  the  prescriber 
at  the  bedside  of  his  patient.  Objections  lie  against  the  use  of 
established  prescriptions  to  the  exclusion  of  those  dictated  by  the 
emergencies  of  the  case,  from  the  impracticability  of  adapting  any 
set  of  formulas  to  ewQvy  shade  of  disease  and  of  idiosyncrasy,  and 
from  the  impossibility  of  the  piractitioner  storing  in  his  memory 
their  ingredients,  proportions,  etc. ;  so  that  the  thorough  student 
does  well  to  acquire  a  knowledge  of  the  principles,  to  regulate  the 
selection  and  combination  of  remedies,  and  to  learn  the  art  of  pre- 
scribing experimentally. 

A  limited  number  of  prescriptions,  framed  with  a  view  of  illus- 
trating these  principles  and  modes  of  combination,  will,  with  this 
object  in  view,  be  highly  useful  to  the  student;  but  these  must  be 
regarded  as  stepping-stones  to  a  knowledge  of  the  art  of  prescribing 
rather  than  as  embodying  that  knowledge.  The  vast  extent  and 
variety  of  adaptation  of  the  Materia  Medica  preclude  the  possibility 
of  compressing  into  any  series  of  prescriptions,  a  complete  view  of  all  _ 
the  modifications  attainable  on  enlightened  therapeutical  and  phar- 
maceutical principles. 

Under  the  head  of  G-alenical  preparations,  a  prominent  distinc- 
tion has  been  drawn  between  those  which  are  officinal  in  the  U.  S. 
and  British  Pharmacopoeias  and  those  which  are  not ;  the  use  of 
Italics  for  the  unofficinal,  calling  attention  to  their  comparatively 
unimportant  position,  has  been  a  conspicuous  feature  in  the  syllabi 
intended  for  the  use  of  the  student  in  committing  to  memory  their 
names,  proportions,  properties,  and  doses.  In  the  jjart  of  the  work 
which  follows,  this  distinction  is  regarded  as  less  important,  and 
most  of  the  formulee  are  introduced  "less  with  a  view  to  impress 
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them  upon  tho  ruemoiy,  than  to  illustrate  the  pharmaceutical 
principles  on  which  they  ai'e  based. 

The  very  obvious  division  of  preparations  into  simple  and  com- 
pound needs  no  other  mention  than  to  explain  that  the  addition 
of  a  vehicle  or  menstruum,  not  added  with  a  view  to  its  medical 
effect,  does  not  render  a  preparation  compound,  in  the  sense  in 
which  that  term  is  ordinarily  applied.  Simple  rhubarb  pills  con- 
tain rhubarb  and  soap;  while  compound  rhubarb  pills  contain  rhu- 
barb, aloes,  myrrh,  and  oil  of  pej^permint;  and  with  a  view  to 
furnish  distinctions  between  preparations  Avhich  have  very  similar 
composition,  the  term  comiJound  is  sometimes  useful. 

The  Language  used  in  Prescriptions. 

In  Great  Britain  and  the  North  of  Europe,  prescriptions  are 
written  in  Latin ;  in  France,  in  the  vernacular  language.  We 
mostly  follow  the  British  custom,  although  some  of  our  practitioners 
depart  from  the  usual  style,  and  follow  the  Pharmacopoeia  by  in- 
diting their  prescriptions  in  plain  English.  The  relative  adaptation 
of  Latin  and  English  for  the  purpose  has  long  been  discussed,  and 
is  still  a  mooted  point  among  ph3'sicians  and  pharmacists.  It  is 
unnecessary  to  dwell  upon  the  arguments  advanced  on  either  side, 
and  which  seem  naturally  to  suggest  themselves.  The  chief  deside- 
ratum is  to  secure  accuracy  without  an  unnecessary  and  cumbersome 
phraseology,  and  for  this  purpose  the  officinal  ?za?wes  of  all  medicines 
are  to  be  preferred  to  either  of  their  common  and  changing  syno- 
nyms. _  , 

Many  medicines  are  called  by  very  different  names  in  different 
parts  of  the  country,  and  the  same  name  is  liable  to  be  applied  to 
either  of  several  different  drugs.  If  snakeroot  were  ordered,  the 
pliarmacist  might  be  at  a  loss  whether  serpentaria,  cimicifuga, 
asarum,  senega,  eryngium,  or  some  of  the  numerous  other  roots 
occasionally,  or  perhaps  locally,  denominated  snakeroots,  were 
desired;  while,  if  the  specific  English  name,  as  Virginia^  Canada^ 
black  or  button  snakeroots,  was  applied,  the  merit  of  conciseness 
would  be  sacrificed. 

If  chamomile  were  ordered,  it  would  be  necessary  to  specify 
whether  Roman,  German,  or  American  ;  while  in  Latin,  anthemis, 
matricaria,  or  maruta  would  be  both  short  and  distinctive. 

In  the  foregoing  illustrations,  however,  we  have  the  least  forcible 
instances.  There  can  be  no  comparison  in  eligibility  between  the 
names  sugar  of  lead  and  Plumbi  acetas,  white  vitriol  and  Zinci 
sulphas,  liver  of  sulphur  and  Potassii  sulphuretum,  salt  of  tartar  and 
Potassii  carbonas.  The  name  which  expresses  the  chemical  compo- 
sition of  a  substance  is  generally,  of  all  that  can  be  devised,  the 
best ;  and  hence,  even  in  common  language,  many  familiar  chemical 
substances  arc  beginning  to  be  called  by  their  chemical  names. 
Although  there  is  little  difference  between  the  English  and  the 
Latin  chemical  names,  the  latter  has  the  advantage  for  use  in  pre- 
scription :  it  is  easier  of  abbreviation,  or  its  abbreviations  are  more 
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familial*;  wliile  the  omission  of  the  connecting  preposition  o/,  be- 
tween the  two  parts  of  the  name,  reduces  it  to  a  single  compound 
word,  rendering  it  shorter  and  more  quickly  written. 

It  is  often  urged  that  the  Latin  used  in  prescription  is,  for  the 
most  part,  quite  incorrect,  especially  when  the  terminations  are 
attempted;  but  grammatical  errors  are  certainly  fur  less  important 
than  either  chemical,  pharmaceutical,  or  therapeutical ;  and  when 
we  consider  how  few  physicians,  even  among  those  classically  edu- 
cated, have  advantages  for  keeping  up,  throughout  the  busy  sceues 
of  their  professional  career,  the  knowledge  of  Latin  acquired  in 
their  schoolboy  days,  we  can  scarcely  wonder  that  many  errors  of 
this  description  occur.  Moreover,  the  language  u^ed  in  prescription, 
viewed  with  reference  to  its  abbreviations,  signs,  and  Latinized 
names  of  various  origin,  must  be  regarded  as  distinct  from  the 
Latin  taught  in  schools,  and  requires  to  be  studied  in  connection 
with  scientific  nomenclature  generally,  and,  in  fact,  constitutes  a 
part  of  the  study  of  Materia  Medica  and  Pharmacy.  Every  officinal 
drug  and  preparation  has  its  particular  name  given  to  it  authorita- 
tively in  the  Pharmacopoeia^  and  those  not  there  mentioned  may  be 
distinguished  by  their  appropriate  botanical  or  chemical  designa- 
tions. The  groundwork  of  the  correct  writing  of  prescriptions  is  a 
knowledge  of  these  names;  and  it  matters  little  Avliether  the  ph}'- 
sician  writes  his  prescriptions  in  Latin  or  English,  if  he  designates 
each  individual  article  by  its  officinal  name. 

The  propriety  of  using  the  officinal  Latinized  names  in  a  plain 
English  formula  may  admit  of  a  doubt,  but,  if  sanctioned  bj' custom 
and  authority,  might  be  adopted,  and  thus  the  principal  objection 
to  the  English  prescription  would  be  removed.  The  officinal  name, 
though  framed  upon  a  Latin  model,  might  be  separated  from  the 
idea  of  its  origin,  and  used  in  the  prescription  as  a  distinctive 
pharmaceutical  term,  following  the  genius  of  the  language  in  which 
it  is  used :  in  a  Latin  prescription,  its  terminations  would  be  varied 
as  the  construction  of  that  language  requires;  and  in  an  English 
prescription,  might  follow  the  rules  for  the  construction  of  a  correct 
English  sentence.  "We  have  very  many  officinal  names  that  are  as 
commonly  incorporated  into  our  language  as  the  English  synonyms 
attached  to  them,  and  the  objections  to  considering  all  the  names 
in  the  American  and  British  Pharmaco'pmias  as  English  words  are, 
it  appears  to  me,  not  such  as  to  overrule  a  custom  which,  on  so 
many  accounts,  is  to  be  desired. 

The  officinal  names  are  spoken  of  in  detail  in  the  chapter  on  the 
Pharmaco-poiia,  and  the  importance  of  a  study  of  them  has  been 
elsewhere  referred  to  ;  and  I  repeat,  if  these  were  properly  mastered 
by  the  student,  and  invariably  used  to  designate  the  drugs  and  pre- 
parations to  which  they  belong,  the  framework  in  which  the  pre- 
scription is  inclosed  would  be,  comparatively,  of  little  importance. 

There  are  some  cases  in  which  the  use  of  an  explanatory  synonym 
in  parentheses  seems  quite  necessary,  whether  the  name  be  Latinized 
or  not;  and  in  such  cases  it  should  never  be  omitted  for  the  sake 
of  elegance  or  attempted  correctness  of  diction.    In  prescribing  the 
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finer  kinds  of  mat^nesia,  there  is  no  other  resource  than  to  say  in 
jtarentheses  (Henry's),  (Husband's),  or  (Ellis'),  as  the  case  may  be. 
Liquor  aloes,  comp.  would  be  quite  indefinite  without  (Mettauer) 
a})pended,  and  tinct.  guaiaci  comp.  would  be  misunderstood  unless 
accompanied  by  the  added  (Dewees')  to  explain  it. 

The  remarks  before  made  apply  to  the  names  of  substances  desig- 
nated in  prescriptions;  the  other  parts  of  the  prescription,  which 
will  be  referred  to  more  particularly  in  the  sequel,  consist  chiefly 
of  abbreviations  and  signs  which  custom  has  long  sanctioned,  and 
which  are  considei-ed  to  pertain  particularly  to  the  Latin  prescrip- 
tion, though,  as  before  stated,  occasionalljs  and  without  any  breach 
of  propriety,  used  in  connection  with  the  English. 

In  the  prescriptions  appended  to  the  several  cha|)ters  which  fol- 
low, numerous  examples  are  given  of  both  Latin  and  English  pre- 
scriptions, and  they  will  be  appropriately  preceded  by  the  following, 
taken  from  Dr.  Pereira's  '■^Selecta  e  Prescriptis." 

Grammatical  Explanation  of  a  Frescription. 

(1)  li. — Ferri  carbountis,  drachm.ani  cum  semissse  (gjss). 

(2)  Rhei  pulveris,  grana  quindecirn  (gr.  xv). 
(8)         Olei  antheoiidis,  guttns  quinqiie  (gtt.  v) 

(4)  Coiiservte  rosis,  quantum  suliiciiit  ut  fiat  massula  in  pilulas  viginti  divi- 

denda,  quarum  sumat  isger  tres  octavis  hovis. 

(1)  Recipe,  verb  active,  imp.  mooil,  2d  pers.  sing,  agreeing  with  Tu,  understood;  from 

Recipio,  grc,  'cepi,  ceptum,  3d  conj.  act.    Governs  an  accusative, 
Drachmam,  noun,  subst.  acc.  sing,  from  Drachma,  ce,  f.  1st  decl.    Governed  by  Recipe. 
Cu.M,  preposition.    Governing  an  ablative  case. 

Semisse,  subst.  abl.  case,  from  Scmissis,  is,  f.  3d  decl.    Governed  by  cum. 
Carbonatis,  subst.  gen.  sing,  from  Carhonas,  atis,  f.  3d  decl.     Governed  by  Drach- 
mam. 

Ferri,  subst.  gen.  sing,  from  Ferrum,  i,  n.  2d  decl.  Governed  by  Carbonatis. 

(2)  Recipe,  understood. 

Grana,  subst.  acc.  pi.  from  Granum,  i,  n.  2d  decl.    Governed  by  Recipe,  understood. 
QuiNDEciM,  adj.  indeclin. 

Pulveris,  subst.,  gen.  f-ing.  from  Pulvis,  eris,  m.  3d  deol.    Governed  by  Grana. 
Rhei,  subst.  gen.  sing,  fruni  Rheum,  i,  n.  2d  decl.    Governed  by  J'ulveris. 

(3)  Recipe,  understood. 

GuTTAS,  subst.  acc.  pi.  from  Gulla,  ce,  f.  1st  decl.    Governed  by  Recipe,  understood. 
QiiiNQUE,  adj.  indeclin. 

Olei,  subst.,  gen.  sing,  from  Oleum,  ei,  n.  2d  declen.    Governed  by  Gutlns. 
Anthemiuis,  subst.  geu.  sing,    from  Anlhemis,  idis,  f.  3d  decl.    Goverutd  by  Olei. 

(4)  Recipe,  understood. 

Quantum,  adverb.    Governing  tlie  genitive  case. 

tsCFFiciAT,  verb  impers.  potent,  mood,  pres.  tease,  from  Sujjficio,  Src,  feci,  fectum,  neut. 
and  act.  3d  conj. 

CoN.SERVyK,  subst.  gen.  sing,  from  Conscrva,  ce,  f.  1st  docl.    Governed  by  Quantum. 
Ros^,  subst.  gen.  sing,  from  R'j.'!a,  ce,  f.  1st.  decl.    Governed  by  ConservcB. 
Ut,  conjunct.    Governing  a  siilijunct.  mood. 
Massula,  subst.  nom.  ca>e  a,  ce.  f.  Ift  decl. 

Fiat,  verb.  subj.  mood,  pres.  tense,  3d  person  singular,  from  Fio,  fi.i, /actus  sum  vel 
fui,  fieri,  neut.    Governed  by  Ut,  and  agreeing  with  the  noniinativi!  case  Massula. 

DiviDENDA,  particip.  iiom.  case,  fern,  geiid  from  Dividendus,  a,  um  (it  divider,  i,  sus, 
pass.  3d  conj  ).    Agreeing  with  Massula. 

In,  preposition.    Governing  an  accusative  case. 

Pilulas,  subst.  acc.  pi  from  J'itula,  w,  f.  1st.  decl.    Governed  by  In. 
Viginti,  adj.  indecl. 

Quarum,  relative  pronoun,  gen.  pi.  fern,  from  Qui,  qua:,  i;uod.    Agreeing  with  its 

antecedent  I'iluLus  in  geiidcM*  and  number.    Governed  iu  the  gen.  cuse  I  y  Tres. 
-^OEH,  adj.  mas.  gend.  nom.  j'Eycr,  oeyra,  ceyrum.    Agreeing  with  iwmo,  understood 
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SUMAT,  verb,  3d  pers.  sing.  imp.  mood,  from  Sumo,  ere,  psi,  ptum,  act.  3d  conj. 

Agreeing  witli  homo,  understood;  governing  an  nco,  case. 
Tkes,  lid.  acc.  pi.  fern,  from  Tres,  tres,  tria.    Agreeing  witli  Pilulas,  understood,  and 

wliioli  18  governed  by  iiumat. 
Honis,  subs.  abl.  plural,  from  Hora,  ce,  f.  Ist  decl. ;  signifying  part  of  time,  and 

therefore  put  in  the  abl.  case. 
GcTAVis,  adj.,  abl.  plur.  fem.  from  Oclavus,  a,  um.    Agreeing  with  horis. 

Abbreviations. — Mistakes  not  unfrequently  arise  from  unskilful 
abbreviations,  for,  while  there  can  be  no  objection  to  shortening 
many  of  the  long  names  given  to  medicines,  there  is  certainly  great 
danger  from  the  inordinate  and  unskilful  exercise  of  this  privilege; 
the  word  cal.  is  an  occasional  and  very  poor  abbreviation  for 
hydrargyri  chloridum  mite.  Through  a  ciireless  termination  of 
familiar  words,  serious  accidents  are  liable  to  occur.  Several  years 
have  elapsed  since  I  received  a  prescription  for  hydixiie  potassos  5j, 
to  be  dissolved  in  water  fliij  (dose,  a  teaspoonful),  and  it  was  only 
through  a  care  which  has  become  habitual  that  I  saved  a  delicate 
lady  in  that  case  from  taking  large  doses  of  hydrate  of  (caustic) 
potassa  instead  of  hydriodate  of  potassa.  There  were  no  directions 
for  use  appended,  so  that  I  had  not  the  advantage  they  give  in  cases 
of  doubt.  The  abbreviations  allowable  in  prescri^jtions  might  fill 
some  pages  if  tabulated,  but  to  the  physician  for  his  own  use,  no 
practical  advantage  would  result  from  it,  while  the  habit  once  ac- 
quired, of  v)riting  every  word  so  fully  that  it  coidd  be  mistaken  for  no 
other,  would  quite  obviate  the  evils  complained  of,  yet  for  the  phar- 
macist's sake  most  of  them  will  be  given. 

Symbols  or  Signs  used  in  Prescriptions. 

Minim,      P^^'*'  of  a  fluidrachm. 
gtt.  Gutta,  a  drop;  guttse,  drops. 

9j,  Scrupulus  vel  scrupulum,  a  scruple  =  20  grains. 

3j.  drachma,  a  drachm  =  60  grains. 
f5j.  fluidrachma,  a  fluid  or  measured  drachm. 

5j.  Uncia,  a  troyounce=  480  grains. 
f5j.  Fluiduncia,  a  fluidounce. 

ibj.  Libra,  a  pound,  understood  in  prescriptions  to  apply  to  an 

officinal  pound  of  5760  gi^ains. 
Oj.  Octarius,  a  pint. 

gr.  Granum,  a  grain ;  plural  grana,  grains, 
ss.  Semis,  half,  aflSxed  to  signs  as  above. 

The  Latin  numerals  are  employed  in  prescription — i,  ij,  iij,  iv,  v, 
vi,  vij,  viij,  ix,  x,  xi,  xij,  xv_,  xx,  XL,  L,  C,  etc.;  and  in  the  direc- 
tions, when  written  in  Latin,  a  variety  of  antiquated  terms,  ex- 
plained in  Dr.  Pereira's  little  work  before  mentioned,  but  requiring 
too  much  s})ace  for  insertion  here. 

Before  leaving  the  subject  of  the  signs  employed  in  prescriptions, 
it  seems  proper  to  advert  to  the  errors  which  frequently  occur  from 
their  careless  use,  and  which  have  led  some  practitioners  to  advo- 
cate their  entire  abandonment.  They  are,  however,  too  well 
established  in  the  actual  practice  of  this  country  and  England,  and 
too  convenient,  to  be  readily  supplanted.    The  angle  and  curve  5 
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may  be  made  so  carelessly  as  to  resemble  the  9  with  a  flourish  at 
top,  and  3j  may  look  like  a  3j,  or  may  be  so  completely  perverted 
from  its  recognized  shape  as  to  leave  the  reader  in  doubt  whether 
a  9  or  3  is  intended.  Notwithstanding  the  apparent  absurdity  of 
this,  there  are  not  a  few  prescriptions  on  our  files  in  which  the  sign 
intended  has  been  reached  only  by  guessing,  or  by  reasoning  upon 
the  known  dose  of  the  drug,  rather  than  upon  the  shape  of  the  sign. 
A  flourishing  style  of  chirography  is  nowhere  less  in  place  than  on  a 
physician's  prescription.  The  numerals  are  equally  liable  to  error 
if  carelessly  made,  the  difference  between  j  and  v,  and  between  iv 
and  iij,  and  between  x  and  v,  is  often  quite  obscured  by  a  neglect 
of  the  plain  and  necessary  precautions  of  accuracy  and  care.  It  is 
not  easy  to  illustrate  in  print  what  an  examination  of  the  chiro- 
graphy of  many  prescriptions  would  make  apparent,  that  the  read- 
ing of  a  prescription  frequently  requires  more  skill  and  judgment 
than  compounding  it. 

Method  of  Wtnting  Prescriptions. 

The  first  care  to  observe  in  writing  a  prescription  is  to  have  suit- 
able paper  and  pencil,  or  preferably,  pen  and  ink.  The  habit  of 
some  of  using  the  margin  of  a  newspaper,  the  fly-leaf  of  a  school- 
book,  or  any  piece  of  flimsy  material  at  hand,  for  inditing  a  pre- 
scription, upon  which  may  depend  the  life  of  the  patient,  cannot 
be  too  strongly  condemned.  It  indicates  a  want  of  care  in  the 
physician,  which,  if  carried  into  other  duties,  would  quite  unfit  him 
for  the  responsibilities  of  his  profession.  Many  physicians  adopt 
the  plan  of  cutting,  from  time  to  time,  suitable  fragments  of  good 
paper,  which  are  carried  in  a  pocket-book  or  Avallet,  and  are  always 
at  hand  on  emergencies.  With  a  view  to  economy,  the  fly-leaves 
of  letters  and  notices,  which  would  be  otherwise  wasted,  may  be 
pressed  out,  and  appropriated  to  this  object.  Some  pharmacists  are 
in  the  habit  of  printing  their  cards  at  the  head  of  suitable  prescrip- 
tion sheets,  and  distributing  them  among  physicians  with  a  view 
to  attracting  business  to  tlieir  shops ;  a  practice  more  honored  in 
the  breach  than  in  the  observance.  Some  physicians  provide  pre- 
scription papers,  with  their  name  and  address  attached,  which  is 
not  without  one  advantage — it  enables  the  pharmacist  always  to 
trace  the  prescription  readily  to  its  source  in  case  of  difliiculty. 

Having  the  proper  prescription  paper,  the  next  step  is  to  write  at 
the  top  the  name  of  the  patient;  this  precaution,  which  is  very 
often  neglected,  is  important  for  several  reasons :  1st.  It  enables 
the  nurse  or  attendant  to  distinguish,  by  a  certain  and  ready  means, 
between  prescriptions  designed  for  different  patients;  and  the 
name  being  transferred  to  the  label,  there  is  no  excuse  for  a  similar 
mistake  in  "administering."  2d.  It  enables  the  apothecary,  in 
every  case,  to  avoid  the  mistake  so  often  made  in  the  hurry  of 
business,  of  dispensing  a  package  of  medicine  to  one  of  several  cus- 
tomers in  waiting,  which  should  have  been  given  to  another.  3d. 
It  facilitates  the  recognition  of  the  prescription  upon  the  apothe- 
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cary's  file  when  its  renewal  is  called  for;  and,  finally,  it  evinces  a 
care  which  is  commendable  on  so  important  an  occasion  as  pre- 
scribing for  the  sick. 

The  practice  of  heading  a  prescription  with  the  generic  name  of 
the  class  of  medicines  to  which  it  belongs,  should  be  observed  when 
there  are  two  or  more  in  use  ;  as  the  Gargle^  the  Liniment^  or  the 
Fever  3Iizture.  Frequently,  however,  this  is  superseded  by  giving 
its  designation  in  the  Suhscription^  accompanied  by  directions  for 
its  use.  As  a  general  rule,  I  would  say  that  all  topical  remedies 
should  be  distinctly  marked  For  external  use.  Some  mistakes 
have  originated  from  neglect  of  this  precaution  which  would  be 
most  ludicrous  if  the  subject  was  not  often  too  serious  for  merri- 
ment :  for  instance,  the  administration  of  ammoniated  liniment,  in 
tablespoonful  doses,  while  a  cinchona  bark  mixture  is  applied  over 
the  seat  of  rheumatic  pain. 

It  is  well,  in  some  cases,  to  copy  on  the  label  the  entire  prescrip- 
tion. A  physician  in  large  practice,  unless  he  has  a  very  retentive 
memory,  will  forget  the  details  of  his  prescription  of  the  previous 
day  ;  this  precaution  is  important  in  prescribing  for  patients  travel- 
ling from  home.  It  is  often  prudent  for  the  physician  to  direct  the 
apothecary  to  mark  the  medicine  prescribed  Poison^  or,  as  is  some- 
times done,  "  Use  with  care  ;"  giving,  at  the  same  time,  the  parti- 
cular instructions  for  its  use. 

The  prescription  may  be  divided,  for  the  purpose  of  study,  into 
the  following  parts,  each  of  which  will  be  separately  considered : 
1.  The  superscription.  2.  The  inscription.  3.  The  subscription. 
4.  The  signatura. 

The  Superscription  consists  of  a  very  short  abbreviation  of  the 
Latin  verb.-Rsape,  imperative  mood  of  Becipio,  I  take,  viz. :  the  I 
letter  B,  which  is  often  printed  near  the  top  of  the  prescription 
sheet.    In  French,  the  letter  P  is  used  for  Prenez.    In  English  for- 
mulas, the  R  should  be  substituted  by  Take  of. 

The  Inscription  is  the  indication,  seriatim,  of  the  names  and  quan- 
tities of  the  remedies  prescribed.  The  order  in  which  these  are 
written  is  not  a  matter  of  much  real  importance,  as  a  competent 
pharmacist  will,  in  mixing  them,  depart  from  the  sequence  ob- 
served in  the  prescription^  if  thought  best;  while  the  physician 
will  find  it  more  convenient  to  follow  the  order  of  their  therapeu- 
tical importance  rather  than  the  rotation  in  which  they  should  be 
added  to  the  mixture. 

In  the  sequel  I  shall  refer  to  the  therapeutical  classification  of 
ingredients,  which,  in  a  well-contrived  pi-escription,  would  be  writ- 
ten in  the  following  order:  1.  The  basis.  2.  The  adjuvant.  3. 
The  corrective.    4.  "The  excipient.    5.  The  diluent. 

This  is  not  only  the  most  elegant,  but  the  most  natural  rotation 
to  be  observed. 

One  of  the  greatest  difficulties  to  the  beginner,  in  connection 
witli  this  subject,  is  in  determining,  as  the  prescription  proceeds, 
the  appropriate  quantity  of  each  ingredient,  so  as  to  have  each  m 
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due  proportion,  and  with  its  right  dose;  this  becomes, easy  by  the 
employment  of  tlie  following 

Rule  for  Apportioning  Quantities. — Write  down  the  names  of  the 
several  ingredients  hrst,  without. regard  to  quantity;  then  having 
determined  upon  the  quantity  of  the  whole  preparation,  and  the 
dose  to  be  prescribed,  the  whole  number  of  doses  will  be  readily 
calculated,  and  the  quantity  of  each  ingredient  may  be  affixed. 

As  doses  are,  at  best,  only  approximate,  we  may  depart  from  the 
precise  figures  obtained  by  dividing  the  whole  number  of  drachms, 
grains,  etc.,  in  the  preparation,  by  the  number  of  doses  it  will  con- 
tain, as  far  as  necessary  to  get  even  numbers,  or  convenient  frac- 
tions of  a  drachm  and  ounce. 

In  directing  pills,  or  powders,  we  have  the  means  of  attaining 
considerable  accuracy,  and  may  readily  direct  a  combination  of  in- 
gredients to  be  divided  into  ten,  twenty,  or  thirty  parts,  from  the 
very  convenient  relations  of  these  numbers  to  the  drachm  and 
scruple  weights  ;  but  it  will  be  found  more  convenient  in  dis- 
pensing and  administering  the  preparations,  to  have  six,  or  twelve, 
or  twenty-four  parts  ordered,  as  these  numbers  have  relation  to  the 
number  of  grooves  in  the  pill  machine,  and  to  the  number  of  hours 
in  a  day. 

The  Table  below  will  assist  the  beginner  in  prescribing  liquids, 
and  will  serve  for.  reference  until  he  becomes  accustomed,  practi- 
cally, to  this  rather  difficult  part  of  his  duties.  Having  fixed 
upon  the  bulk  of  his  mixture  or  solution,  he  will  remember  that 
there  are  about 

*      8  wineglassfuls  (each  f^ij)  in  a  pint  (f  .^xvj). 

30  tablespoonfuls  (  "  fass)  in  a  pint  (fgxvj). 

15  tablespoonfuls  (  "  f  5ss)  in  half  a  pint  (fsviij), 

12  tablespoonfuls  (  "  fgss)  in  6  fluidounces  (fovj). 

20  dessertspoonfuls  (  "  f5ij)  in  6  fluidounces  (fsvj). 

15  dessertspoonfuls  (  "  f.^ij)  in  4  fluidounces  (fsiv). 

30  teaspoonfuls  (  "  f5j)  in  4  fluidounces  (fgiv). 

15  teaspoonfuls  (  "  f5j)  in  2  fluidounces  (f.Mj). 

8  teaspoonfuls  (  "  f3j)  in  1  fluidounce  (f  sj). 

We  have  an  illustration  of  this  method  of  division  in  the  officinal 
liquor  morphire  sulphatis,  in  which  one  grain  of  the  salt  is  dissolved 
in  one  fluidounce  of  water ;  as  there  are  about  eight  teaspoofuls  in 
an  ounce,  one  teaspoonful  represents  about  one-eighth  grain,  which 
is  the  dose. 

In  the  case  of  liquids  to  be  given  by  drops,  care  must  be  taken 
to  distinguish  between  aqueous,  alcoholic,  and  oily  liquids.  By  re- 
ference to  the  table  given  in  the  chapter  on  Weights  and  Measures, 
the  relative  size  of  drops  pertaining  to  different  liquids  will  appear; 
in  this  connection  it  will  be  only  necessary  to  refer  to  that  table, 
and  to  apply  the  same  general  mode  of  calculation  to  the  appor- 
tionment of  doses  of  these. 

One  cause  of  fallacy,  with  the  student,  in  prescribing  by  drops, 
arises  from  confounding  the  size  of  drops  of  one  ingredient  of  a  pre- 


788 


ON  PRESCRIPTIONS. 


paration  with  the  size  of  drops  of  the  preparation  after  it  is  made. 
Thus,  if  a  fluidrachm  of  tincture  of  veratruni  viride  were  added  to 
seven  fluidraehms  of  an  aqueous  solution  of  morphia,  or  tartar 
emetic,  we  shoukl  calculate  ahout  sixty  drops  to  each  fluidrachm, 
not  one  hundred  and  twenty,  which  would  be  proper  were  the 
alcoholic  liquid  in  much  the  larger  proportion. 

The  subscrijition  has  reference  to  the  manner  of  mixing  and  divid- 
ing the  medicine.  In  Latin  prescriptions,  it  usually  "consists  of 
short  abhreviations,  or  signs,  which  are  familiar  to  pharmacists, 
though  in  some  cases  it  is  written  out  in  full  in  Latin,  and  in  others 
in  plain  English.  The  verb  Misce  (imi:)erative  mood  of  misceo,  I 
mix),  or  the  letter  M.,  designed  to  represent  it,  constitutes  the  most 
common  subscription.  Sometimes,  where  especial  skill  or  care  is 
required  in  the  preparation,  secundem  artem,  or  S.  A.,  is  affixed  to 
it ;  when  omitted,  however,  this  is  understood.  The  verb  Solve 
(imperative  of  solvo,  I  dissolve)  is  more  appropriate  where  a  simple 
solution  is  prescribed  ;  or  Macera  (imperative  of  macero),  where  the 
process  of  maceration  is  directed;  where  filtration  is  necessary, 
write  thereafter  et  cola.  When  a  medicine  is  directed  in  very  iine 
powder,  the  practitioner  may  make  choice  of  Tere  bene  (triturate 
well),  or  Fiat  pidvis  subtilissimus  (make  a  very  fine  powder).  It  is, 
perhaps,  an  improvement  on  the  above  to  direct  more  specifically 
the  sort  of  preparation  designed ;  it  gives  the.  pharmacist  a  clue 
which  is  sometimes  useful  to  him  in  compounding,  as  well  as  in 
correcting  gross  errors.  The  following  terms,  with  their  proper 
abbreviations  and  translations,  may  serve  to  guide  the  student  in 
writing  his  Subscription.  They  include  the  appropriate  directions 
for  dividing  medicines  into  powders,  pills,  lozenges,  etc.,  and  will 
appropriately  close  the  notice  of  this  part  of  the  prescription. 

Fiat  pulvis,  Ft.  pulv.    Make  a  powder. 

Fiant  piilveres  xij ;  Ft.  pulv.  xij.  1  ^j.^^^ 

Fiat  pulvis  et  divide  in  chartulas  xij  ;  Ft.  pulv.  et  divid.  in  chart,  xij.  !  twelve 

Fiat  pulvis  in  cliartulas  xij  dividenda;  Ft.  pulv.  in  cli.  xij  div.  {  _„,_,,„_. 

Fiant  chartuIsB  xij  ;  it.  chart,  xij.  J 

Fiat  solutio,  Ft.  solut.    Make  a  solution. 

Fiat  injectio,  Ft.  inject.    Make  an  injection  (for  urethra). 

Fiat  collyrium,  Ft.  coUyr.    Make  an  eye-wash. 

Fiat  enema,  Ft.  enema.    Make  an  injection  (for  rectum). 

Fiat  suppositoriura,  Ft.  suiiposit.    Make  a  suppository. 

Fiant  suppositoria  iv  ;  Ft.  suppos.  iv.    Jlake  4  suppositories. 

Fiat  massa,  Ft.  luassa.    Make  a  mass. 

Fiant  pilulse  xij;  Ft.  pil.  xij  ]  Make  twelve 

Fiat  massa  in  pilulas  xij  dividenda;  Ft.  mas.  in  pil.  xij  div.  V  .jj^ 

Fiat  massa  et  divide  in  pilulas  xij  ;  Ft.  mas.  div.  in  pil.  xij.  J  ' 

Fiat  infusum,  F.  iiifus.    Make  an  infusion. 

Fiat  haustus,  Ft.  haust.    Make  a  draught. 

Fiat  gargnrisnia,  Ft.  garg.    .Make  a  gargle. 

Fiat  mistura,  Ft.  mist.    Make  a  mixture. 

Fiat  emulsio,  Ft.  emuls.    Make  an  emulsion. 

Fiat  electuarium,  Ft.  elect.    Muke  an  electuary. 

Fiat  confcctio,  Ft.  confect.    Make  a  confection. 

Fiat  cmplastrum,  G  x  4  ;  Ft.  emp.  6x4.    Make  a  plaster  6  by  4  inches. 
Fiat  emp.  epispasticum,  Ft.  emp.  epispast.  |  j^^j.^  ^  blister. 
Fiiit  emp.  vesicatorium,  Ft.  emp.  vcsicat.  / 
Fi:it  uiigucntum,  Ft.  ung.    Make  on  ointment. 
Fiat  ceratuiu,  Ft.  cerat.    Make  a  cerate. 
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Fiat  catnplnsma,  Ft.  cataplasm.    INIake  a  pnultico. 

Fiat  liiiimeiituin,  Ft.  liiiiin.    Make  a  liniment. 

Fiat  trochisci  xxiv;  Ft.  troch.  xxiv.    Make  2-1  lozenges. 

Fiat  massa  in  trochiscos  xl  divideuda;  Ft.  mas.  in  troch.  xl.  div.    Make  40  lozenges. 

The  liabit  of  writing  the  signatura  or  directions  for  taking  the 
medicine  prescribed  in  Latin  has  become  so  nearly  obsolete  that 
large  numbers  of  quite  skilful  apothecaries  would  be  at  a  loss  to 
append  the  directions  thus  given,  to  a  prescription;  especially  so  is 
this  the  case  since  many  of  the  more  recently  published  treatises  on 
pharmacy  have  omitted  the  lists  of  terms  generally  used  and  their 
abbreviations.  "With  the  design  of  supplying  this  want,  the  fol- 
lowing list  is  compiled  and  made  as  full  as  is  thought  necessary  to 
serve  the  purposes  of  the  pharmacist. 

A,  aa,,  ana.    Of  each. 
Abdum.,  abdomen.    The  belly. 

Abs.  febr.,  absente  febre.    Fever  being  absent. 

Ad  2  vie.,  ad  secuudeni  vicera.    To  the  second  time. 

Ad.  or  add.,  adde  or  addantur.    Add,  or  let  them  be  added. 

Ad  def.  an.,  ad  defectionem  animi.    To  fainting. 

Ad  del.  an.,  ad  deliquium  animi.    To  fainting. 

Ad  grat.  acid.,  ad  gratam  aciditntem.    To  an  agreeable  acidity. 

Ad  lib.,  ad  libitum.    At  pleasure. 

Ailjac.,  adjacens.  Adjacent. 

Admov.,  admove,  aduioveatur,  admoveantur.     Apply,  let  it  be  applied,  let  them  be 
applied. 

Ads.  febr.,  adstante  febre.    While  the  fever  is  present. 

Alter,  bora,  alternis  horis.    Every  other  hour. 

Alv.  adst.,  alvo  adstricta.    The  bowels  being  confined. 

'Aq.  astr. ,  aqua  astricta.    Frozen  water. 

Aq.  bull.,  aqua  buUiens.    Boiling  water. 

Aq.  comm.,  aqua  communis.    Common  water. 

Aq.'ferv.,  aqua  fervens.    Hot  water. 

Aq.  fluv.,  aqua  fluviatilis.    River  water. 

Aq.  font.,  aquafontis.    Spring  water. 

Aq.  mar.,  aqua  marina.    Sea  water. 

Aq.  niv.,  aqua  nivalis.    Snow  water. 

Aq.  pluv.,  aqua  pluviatilis  or  pluvialis.    Rain  water. 

B  A.,  balneum  arente.  Sand-bath. 

Bals.,  balsamum.  Balsam. 

B.  B.,  B.B.S.,  Barbadensis.  Barbadoes. 
Bib.,  bibe.  Drink. 

Bis  in  d.,  bis  in  die.    Twice  a  day. 

B.  M.,  balneum  maris.    A  suit-water  bath. 

Bol.  Bolus. 

Bull.,  bulliat.    Let  it  boil. 
But.,  butyrum.  Butter. 

B.  v.,  balneum  vaporis.    A  vapor-bath. 
CiErul.,  cseruleus.  Blue. 

Calom.,  calomel.    Mild  chloride  of  mercury. 
Cap.,  capiat.    Let  him  (or  her)  take. 

C.  C,  coriiu  cervi.  Hartshorn. 

C.  C.  U. ,  cornu  cervi  ustum.    Burnt  hartshorn. 

C.  M.,  eras  mane.    To-morrow  morning. 

C.  N.,  eras  nocte.    To-morrow  night. 

C.  v.,  eras  vespere.    To-morrow  evening. 

Chart.,  chnrta,  chartula.    Paper,  or  small  paper. 

Cochleat.,  cochleatim.    By  spoonful.". 

Coch.  ampl.,  cochleare  amplum.    A  large  (or  table-)  spoonful,  about  half  a  fluidounce. 
Coch.  inf.int.,  cochleare  infatitis.    A  child'n  spoonful. 
Coch,  magu.,  cochleare  magnum.    A  large  spoonlul. 
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Coch.  med.  1    A  medium  or  moderate  spoonful,  a  dessertspoonful,  about  two  flui- 


Coch.  parv.,  cochleare  parvum.    A  small  (or  tea-)  spoonful,  about  one  fluidrachm. 

Col.,  cola,  colatur.    Strain,  let  it  be  strained. 

Colat.,  colatura9.    To  the  strained  liquor. 

Color.,  coloretur.    Let  it  be  colored. 

Collyr.,  collyrium.    An  eye-wash. 

Comp.,  compositus.  Compounded. 

Conf.,  coufectio.  Confection. 

Cong.,  congius.    A  gallon. 

Cons,  conserva.    A  conserve  ;  may  mean,  keep. 

Cont.,  continuetur.    Let  it  be  continued. 

Coq.,  coque,  coquantur.    Boil,  let  them  be  boiled. 

Coq.  ad  med.  consump.,  coque  or  coquatur  ad  medietatis  consumptionem.    Boil,  or  let 

it  be  boiled,  to  the  consumption  of  one-half. 
Coq.  S.  A.,  coque  secundem  artem.    Boil  according  to  art. 

Coq.  in  S.  A.,  coque  in  sufEciente  quantitate  aquas.    Boil  iu  a  sufiSoient  quantity  of  water. 

Cort.,  cortex.  Bark. 

Cras.,  crastinus.    For  to-morrow. 

Cuj.,  cujus.    Of  which. 

Cujusl.,  cujuslibet.    Of  any. 

Cyath.  the.,  cyatho  tbeas.    In  a  cup  of  tea. 

Cyath.,  cyathus.  "t  A  wineglass,  about  an  ounce  and  a  half  to  two  fluid- 


D.,  dosis.    A  dose. 

D.  et  S.    Detur  et  signetur. 

D.  D.,  detur  ad.    Let  it  be  given  in  or  to. 

D.  D.  yit.,  detur  ad  vitrum.    Let  it  be  given  in  a  glass. 

Deaur.  pil.,  deaurentur  pilulse.    Let  the  pills  bo  gilded. 

Deb.  spiss.,  debita  spissitudo.    A  due  consistence. 

Dec,  decanta.    Pour  oii". 

Decub.  hor.,  decubitus  liora.    At  the  hour  of  going  to  bed. 

De  d.  in  d.,  de  die  in  diem.    From  day  to  day. 

Deglut.,  deglutiatur.    Let  it  be  swallowed. 

Dej.  alv.,  dejectiones  alvi.  Stools. 

Det.,  detur.    Let  it  be  given. 

Dieb.  alt.,  diebus  alternis.    Every  other  day. 

Dieb.  ter.,  diebus  tertiis.    Evei'y  third  day. 

I>ig.,  digeratur.    Let  it  be  digested. 

Dil.,  dilue,  dilutus.    Dilute,  diluted. 

Diluc.  diluculo.    At  day-break. 

Dim.,  dimidius.  One-half. 

Dist.,  distilla.  Distil. 

Div.,  divide.  Divide. 

D.  in  2  plo,  detur  in  tuplo.     Let  it  be  given  in  twice  the  quantity. 

D.  in  p.  seq  ,  dividatur  in  partes  asquales.    Let  it  be  divided  in  equal  parts. 

D.  P.,  directiono  propria.    With  a  proper  direction. 

Donee  alv.  bis  dej.,  donee  alvus  bis  dejecerit.  Until  the  bowels  have  been  twice  opened. 
Donee  dol.  neph.  exulav.,  donee  dolor  uephriticus  exulaverit.    Uutil  the  nephritic  pain 

has  been  removed. 
Drachm,  drachma.    A  drachm. 
Eburn.,  eberneus.    Made  of  ivory. 
Ed.,  edulcorata.  Edulcorated. 
Ejusd.,  ejusdem.    Of  the  same. 
Elect.,  electuarium.  Electuary. 
Enem.,  enema.    A  clyster. 
Exhib.,  exbiberatur.    Let  it.  be  administered. 

Ext.  super  alut.  moll.,  extende  super  alutam  mollem.    Spread  upon  soft  leather. 
F.,  fac.  Make. 

Ft.,  fiat,  fiant.    Let  it  be  made,  let  them  be  made. 

F.  pil.,  fiant  pilulse.    Let  pills  be  made. 

Fasc,  fasciculus.    A  bundle. 

Feb.  dur.,  febro  durante.     During  the  fover. 

Fem.  intern.,  femorihus  interuis.    To  the  inside  of  the  thighs. 

Fict.,  fictilis.  Earthen. 
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F.  II.,  fiat  haustus.    Let  a  draught  be  made. 

F.  vencBs,  fiat  veiuesectio.    Let  bleediug  be  performed. 

Pi!.,  filtrum.    A  filter. 

Fist,  arm.,  fistula  armata.    A  clyster-pipe  and  bladder  ready  for  use. 
Fl.,  fluidus.  Fluid. 

F.  L.  A.,  fiat  lege  artis.    Let  it  be  made  by  the  rules  of  art. 
F.  M.,  fiat  mistura.    Let  a  mixture  be  mude. 

F.  S.  A.,  fiat  eecuudem  artem.    Let  it  be  made  according  to  art. 
Flor.,  flores.  Flowers. 

Frust.,  frustillntim.    In  small  pieces. 

Garg.,  gargarysma.    A  gargle. 

Gel.  quav.,  gelatiua  qui'.vis.    In  any  jelly. 

G.  G.  G.,  gummi  gutta  gambse.  Gamboge. 
Gr.,  granum.    A  grain. 

Gr.  vi  pond.,  grana  sex  pondere.    Six  grains  by  weight. 

Gtt.,  gutta,  guttiB.    A  drop,  drops. 

Gtt.  quibusd.,  guttis  quibusdem.    With  some  drops. 

Gum.,  gummi.  Gum. 

Guttat.,  guttatim.    By  drops. 

Har.  pil.  sum.  iij,  harum  pilularum  sumantur  tres.    Of  these  pills  let  three  be  taken. 

Haus.,  haustus.    A  draught. 

Bor.  dec,  hora  decubitus.    At  bedtime. 

H.  S.,  hor^  somni.    At  the  hour  of  going  to  sleep. 

Hoi',  interm.,  hora  intermediis.    In  the  intermediate  hours. 

Hor.  un.  spatio,  horoe  unus  spatio.    At  the  expiration  of  one  hour. 

Hor.  lima,  mat.,  hora,  uudecima  matutina.    At  eleven  o'clock  in  the  morning. 

In  d.,  in  dies.  Daily. 

Inf.,  infund.  Infuse. 

Iiij.  enem.,  injiceatur  enema.    Let  a  clyster  be  injected. 

In  pulm.,  in  pulmeuto.    lu  gruel. 

Jul.,  julepus,  julapium.    A  julep. 

Kal.  ppt.,  kali  prteparatum  (potassii  carbonas). 

Lat.  dol.,  lateri  dolenti.    To  the  affected  side. 

Lb.,  lib.,  libra.    A  pound;  lib.,  librae,  pounds. 

Liq.  Liquor. 

JI.,  misce.  Mix. 

Wane  pr.,  mane  prime.    Early  in  the  morning. 
Manipulus.    A  handful. 
Mensura.    By  measure. 

Minimum.    A  minim  ;  -^^th  part  of  a  fluidrachm. 

M.  P.,  massa  pilularum.    A  pill  mass. 

Mass.,  massa.    A  mass. 

M.R.,  mistura.    A  mixture. 

Mic.  pan.,  mica  panis.    Crumb  of  bread. 

Mitt.,  niitte  send,  mittatitur.    Let  them  be  sent. 

Mitt.  sang,  ad  f^xij,  mitte  sanguinem  ad  fgxij.    Take  blood  to  twelve  fluidounces. 

Mod.  prsescr.,  modo  prsescripto.    In  the  manner  prescribed. 

Mor.  die,  more  dicto.    In  the  way  ordered. 

Mor.  sol.,  more  solito.    In  the  usual  way. 

Muc,  mucilago.  Mucilage. 

N.  M.,  nux  moschata.    A  nutmeg. 

Ne  tr.  8.  num.,  ne  tradas  sine  uummo.    Do  not  deliver  it  without  the  money. 
No.,  numero.    In  number. 

0.  ,  octarius.    A  pint. 

01.  lini  s.  i.,  oleum  lini  sine  igne.    Cold-pressed  linseed  oil. 
Omn.  hor.,  onini  lioru.    Every  hour. 

Oinn.  bid.,  omni  biduo.    Every  tvro  days. 

Onin.  bih.,  oinni  bihorio.    Every  two  hours. 

0.  M.,  or  omn.  man.,  omni  mane.    Every  morning. 

0.  N.,  or  omn.  noct.,  omiie  nocte.    Every  night. 

Omn.  quad,  lior.,  omni  quadraiito  hora.    Every  quarter  of  an  hour. 

0.  0.  ().,  oleum  olivie  optimum.    Best  olive  oil. 

Ov  ,  ovum.    An  egg. 

Ox.  O.'^ymel. 

Oz.    The  avoirdupois  ounce,  in  contradistinction  to  that  prescribed  by  physicians. 
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P.,  pondere.    By  weiglit. 

P.  se.,  part,  {equal.,  partes  oequales.    Equal  parts. 
P.  d.,  per  deliquium.    By  deliquescence. 
Past.,  pastillus.    A  pastil,  or  a  ball  of  paste. 
Part,  vie,  partitis  vicibus.    In  divided  doses. 

Per  op.  eniet.,  per  acta,  operatione  emetici.    The  operatioa  of  the  emetic  being  over. 

Ph.  Br.    Pharmacopoeia  Britannica. 

Ph.  D.    Pharmacopoeia  Dublinensis. 

Ph.  E.    Pharmacopoeia  Edineusis. 

Ph.  L.    Pharmacopoeia  Londineiisis. 

Ph.  U.  S.    Pharmacopoeia  of  tlie  United  States. 

Pil.,  pilula,  piluliB.    Pill  or  pills. 

Pocul.,  poculum.    A  cup. 

Pocill.,  pocillum.    A  small  cup. 

Post  siug.  sed.  liq.,  post  singulas  sedes  liquidas.    After  every  loose  stool. 

Pot.,  potio.    A  potion  ;  a  liquid  medicine  from  four  to  eight  ounces  in  quantity. 

Ppt.,  prreparatus.  Prepared. 

P.  r.  n.,  pro  re  nata.  Occa.sionally. 

P.  rat.  aetat.,  pro  ratione  setatis.    According  to  the  age. 

Pug.,  piigillus.    A  pinch  ;  a  gripe  between  the  thumb  and  two  first  fingers. 

Pulv  ,  pulveris,  pulverizatus.    A  powder  ;  pulverized. 

Q.  L.,  quantum  libet.    "1   ,         ,  , 

n  -n  i        1     i.  >■  As  much  as  you  please. 

(J.  r.,  quantum  placet.  J  ^  i 

Q.  S.,  quantum  suthciat.    As  much  as  may  suffice. 


Quar.,  quarum.  | 
Quor.,  quorum.  / 


Quantum  vis.    As  much  as  you  vrill. 
Rad.,  radix.    A  root. 
Ras.,  rasurjB.  Shavings. 

Red.  in  pulv.,  redactus  in  pulverem.    Reduced  to  powder. 

Redig.  in  pulv.,  redigatur  in  pulverem.    Let  it  be  reduced  into  powder. 

Reg.  umbilici.    The  umbilical  region. 

Repet.,  repetatur  or  repetantur.    Let  it  or  them  be  repeated. 
S.,  signa.  Write. 

S.  A.,  secundum  artera.    According  to  art. 

Scat.,  scatula.    A  bnx. 

Sem.,  semen.    A  .leed. 

Semidr.,  semidrachnia.    Half  a  drachm. 

Semih.,  semihora.    Half  an  hour. 

Sesunc. ,  sesunuia.    Half  an  ounce. 

Sesquih.,  eesquihora.    An  hour  and  a  half. 

Si  n.  val.,  si  non  valeat.    If  it  does  not  an.swer. 

Si  op.  sit,  si  opus  sit.    If  it  be  necessary. 

Si  ver.  perm.,  si  vires  perraittant.    If  the  strength  allow  it. 

Signat.,  signatura.    A  label. 

Sign.  n.  pr.,  signetur  nomine  prnprio.    Let  it  be  written  upon;  let  it  be  signed  with 

the  proper  name  (not  the  trade  name). 
Sing.,  singulorura.    Of  each. 
Solv.,  solve.  Dissolve. 

S.  S.  S.,  stratum  super  stratum.    Layer  upon  layer. 
Ss.,  semis.    A  half. 

St ,  stet,  stent.    Let  it  stand,  let  them  st:ind. 

Sub  fin.  coct,  sub  fiiiem  coclionis.    Towards  the  end  of  the  boiling;  when  the  boiling 

is  nearly  finished. 
Sum.  tal.,  sumiit  talem.    Let  him  take  such  a  one  as  this. 
Summ.,  summitiites.    The  summits  or  tops 

Sum.,  Kume,  bumat,  sumatur,  sumantur.    Take,  let  him  or  her  take,  let  it  be  taken,  let 

them  be  taken. 
S.  V  ,  Spiritus  vini.    Spirit  of  wine. 

S.  V.  It.,  Spiritus  vini  rectificatns.    Rectified  spirit  of  wine. 
S.  V.  T.,  Spiritus  vini  tenuis.    Proof  spirit. 
Syr.,  syrupus.  Syrup. 
Tabel.,  tabella.    A  lozenge. 

Temp,  dext.,  tempori  dextro.    To  the  right  temple. 
T.  0.,  tiuctura  opii.    Tincture  of  opium. 
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T  0.  C,  tinctura  opii  ciimphorata.    Camphorated  tincture  of  opium. 
1'r:\.,  tinctura.  Tincture. 

l  it.  prtescr.,  ultimo  prsescriptus.    Last  prescribed. 

\'.  0.  S.,  vitello  ovi  solutus.    Dissolved  in  the  yolk  of  an  eng. 

Vom.  urg.,  vomitione  urgente.    The  vomiting  being  troublesome. 

V.  S.,  vensesectio.  Venesection. 

V.  S.  B.,  ventesectio  brachii.    Bleeding  from  the  arm. 

Zr.,  zingiber.  Ginger. 

The  Signatura  is  rarely  written  in  Latin.  It  comprises  i\\Q 
directions  as  to  the  dose  and  mode  of  administering  the  medicine, 
and  is  especially  addressed  to  the  patient,  or  those  in  attendance 
upon  him.  This  should  he  distinctly  written  in  familiar  language. 
JSTone  of  the  reasons  for  the  employment  of  a  learned,  or  technical 
language,  in  the  other  portions  of  the  prescription,  apply  to  this ; 
on  the  contrary,  a  due  regard  to  the  avoidance  of  mistakes  by  the 
apothecary,  and  by  the  patient  or  his  attendant,  forbids  it.  It  is 
very  common  to  omit  this  part  of  the  prescription  entirely,  and  to 
depend  upon  a  verbal  direction  as  to  the  use  to  be  made  of  the  me- 
dicine. Sometimes  two  boxes  of  pills  are  ordered  for  the  same 
patient  simultaneously,  or  at  short'intervals,  without  any  reliable 
means  of  distinguishing  them,  and  when  they  are  to  be  renewed, 
the  apothecary  may  confound  them,  in  consequence  of  the  patient 
sending  the  wrong  box,  or  through  a  slight  error  in  his  own 
labelling.  Of  500  prescriptions  taken  indiscriminately  from  the 
files  of  three  different  dispensing,  stores,  I  find  43  per  cent,  have  no 
definite  directions,  and  a  considerable  proportion  have  no  signatura. 

The  practice  of  w^riting — "To  be  used  as  directed" — is  equivalent 
to  omitting  this  part  of  the  prescription,  and  in  labelling,  this  is 
adopted  by  the  apothecary  in  all  cases,  where  the  physician  has 
omitted  giving  any  directions. 

As  an  example  of  the  results  which  may  follow  from  this  kind 
of  direction,  the  following  incident  has  been  related  by  a  professional 
friend :  Two  vials  were  in  the  chamber  of  a  patient,  each  containing 
a  fluidounce  of  liquid,  and  each  about  the-same  size ;  one  contained 
sweet  spirit  of  nitre,  and  the  other  blistering  collodion.  The  spirit 
was  to  l)e  given  in  teaspoonful  doses  occasionally,  and  the  blistering 
liquid  was  of  course  to  be  applied  externally.  At  twilight,  the 
nurse,  not  noticing  the  difi'erence  in  the  color  and  consistency  of  the 
liquids,  and  finding  them  both  labelled  alike,  put  in  the  patient's 
mouth  what  she  should  have  applied  over  her  chest,  thus  producing 
a  most  distressing  inflammation,  which  long  deprived  the  poor 
patient  of  her  proper  food,  and  doubtless  contributed  to  exhaust  her 
struggling  vitality. 

The  danger  of  this  kind  of  mistake  is  lessened  by  using  for  any 
two  prescriptions  of  very  difi:erent  properties,  different  Icinds  of 
vials  ;  thus,  for  a  preparation  to  be  taken  internally,  a  fluted  flint 
vial,  and  for  a  liniment,  one  of  the  plain  German  flint,  or  better 
still,  in  the  one  case  a  round,  and  in  the  other  an  oval  vial. 

The  only  remaining  part  of  the  prescription  to  be  mentioned,  is 
the  addition  to  tlie  foregoing  of  the  name  or  initials  of  the  writer, 
and  the  date ;  of  these,  it  may  be  remarked,  that  the  name  in  full 
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is  on  every  account  preferable.  In  a  large  city,  where  there  are 
hundreds  of  physicians,  it  is  impossible  for  pharmacists,  and  much 
less  all  their  assistants,  to  become  familiar  with  the  handwriting 
and  initials  of  every  one  of  them,  to  say  nothing  of  those  instances 
in  which  two  or  more  have  the  same  initials.  Now  if  this  practice 
of  signing  prescriptions  has  any  utility  at  all,  it  must  be  that  it 
should  be  understood  by  the  apothecary,  so  that  if  he  suspects  an 
error,  or  requires  any  explanation,  he  may  make  the  necessary  in- 
quiries to  correct  it,  without  interrogating  his  customer  and  exciting 
alarm.  Besides,  there  are  some  dangerous  substances,  and  such  as 
are  used  for  criminal  purposes,  that  the  druggist  is  only  justified  in 
vending  by  the  sanction  of  a  responsible  name,  and  this  name 
should,  therefore,  be  clearly  and  intelligibly  written. 

The  date  of  the  prescription  is  almost  universally  written  in 
numerals,  at  least  in  Philadelphia ;  this  convenient  fashion  is 
probably  owing,  mainly,  to  a  large  number  of  eminent  practitioners 
of  the  last  generation  being  members  of  the  Society  of  Friends,  and 
to  the  wide  diffusion  of  the  peculiarities  of  this  sect  in  the  "  Quaker 
City,"  and  from  it,  as  the  centre  of  medical  instruction,  to  other 
localities. 

When  the  patient  is  in  moderate  circumstances,  the  physician 
indicates  that  fact  to  the  apothecary  by  the  letter  P,  in  one  of  the 
lower  corners  of  the  paper.  If  very  poor,  P  P  is  written ;  from  a 
conscientious  apothecary,  either  of  these  marks  secures  a  reasonable 
reduction  in  the  price  charged,  and  its  omission  b}^  the  physician 
leads  to  suspicion  that  the  patient  is  not  deserving  of  special  charity. 


CHAPTEE  II. 

ON  THE  ART  OF  SELECTING  AND  COMBINING  MEDICINES. 

Tee  study  of  Materia  Medica  and  Therapeutics  is  designed  to 
acquaint  the  student  with  the  uses  and  powers  of  remedies,  and  to 
prepare  him  to  make  a  proper  selection  from  these  to  meet  the  ever 
varying  phases  of  diseases. 

The  importance  of  this  kind  of  knowledge  cannot  be  appreciated 
until  the  actual  emergencies  of  practice  arise,  and  the  necessity  be- 
comes apparent  of  an  extended  and  a  thorough  knowledge  of  the 
weapons  for  combating  disease. 

A  full  and  recent  treatise  on  Materia  Medica  should  always  be 
within  reach  of  the  physician,  and  one  or  more  of  the  best  medical 
journals  should  replenish  his  library  with  the  most  recent  dis- 
coveries and  improvements ;  nowhere  can  a  professional  man  less 
afford  to  economize  than  in  his  books. 

A  very  few  years  suffice  to  produce  important  changes,  both  in 
the  theory  and  practice  of  medicine  ;  and  the  physician  who  stands 
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still  while  progress  is  all  around  him  can  expect  no  better  fate  than 
that  of  the  mechanic,  the  farmer,  or  the  man  of  busiiiess  who  is 
content  with  the  appliances  of  the  past  age  in  endeavoring  to  com- 
pete with  those  possessed  of  the  facilities  of  the  present. 

While  a  sound  conservatism,  a  becoming  deference  to  those  who 
have  gone  before  us,  and  to  the  great  medical  authorities  in  our 
own  time,  should  prevent  a  liasty  dejjarture  from  established  prin- 
ciples or  modes  of  treatment,  there  is  a  wide  and  profitable  range 
for  exi:)eriment  in  the  vast  extent  and  variety  of  the  materia  medica, 
and  the  combinations  of  which  individual  remedies  are  susceptible. 

It  is  true  that  man3'  skilful  physicians  employ  a  very  restricted 
materia  medica ;  there  are  hundreds  in  the  United  States  who  carry 
the  weapons  they  use  for  treating  the  usual  forms  of  disease,  in 
some  twenty  or  thirty  vials,  carried  about  their  person  or  inclosed 
in  a  pair  of  saddle-bags  ;  while,  for  unusual  cases,  they  keep  perhaps 
as  many  more  on  their  office  shelves.  Thougb  the  frequent  success 
of  such,  through  skill  and  experience,  cannot  be  questioned,  we  can 
draw  no  inferences  from  this  fact  to  disparage  the  employment  of 
an  extended  and  varied  assortment  of  remedies. 

To  what  purpose  has  the  bounty  of  natuj-e  spread  everywhere 
plants  of  such  varied  and  unsuspected  propei'ties ;  and  why  is  art 
from  the  exhaustless  mine  of  nature  ever  turning  up  some  new 
product,  endowed  witb  varied,  and,  perliaps,  bealth-restoring  powers, 
if  the  yihysician,  into  whose  special  keeping  the  business  of  testing 
their  virtues  is  given,  neglects  the  injunction, "  Prove  all  things; 
hold  fast  that  which  is  good?" 

In  the  foregoing  remarks,  I  would  not  be  understood  as  counte- 
nancing a  departure  from  the  usual  materia  medica,  except  where 
•  called  for  by  the  requirements  of  practice,  and  justified  by  sound 
■  discretion  ;  and  much  less  would  I  encourage  any  of  tliose  innova- 
tions upon  well-established  principles,  which  have  taken  shape  in 
the  various  ^jaMffs,  now  so  prevalent  and  so  lamentably  deficient 
in  the  indispensable  elements  of  common  sense  and  common  honesty. 

In  the  selection  of  medicines,  then,  let  the  physician  have  before 
his  mind  the  whole  materia  medica,  with  a  complete  knowledge  of 
which  he  should  be  equipped  from  the  start.    Let  him  first  select 
;  an  individual  from  its  class,  with  a  view  to  all  its  properties,  as 
likely  to  atiect  the  immediate  symptoms  he  is  combating,  and  the 
; general  result  of  the  case;  and  secmc/, let  him  select  the  best  prepa- 
1  ration  of  it  with  reference  to  efficiency,  to  safety,  to  physical  pro- 
Iperties,  and  to  all  other  circumstances. 

When  there  is  a  single  medicine,  which  will  fully  meet  the  indi- 
>  cation,  there  is  no  use  of  mixing  it  with  others,  except  so  far  as  its 
1  prepai'ation  in  eligible  form  requires,  as  in  the  sequel;  when  there 
lis  an  officinal  preparation,  whether  simple  or  compound,  which  is 
1  adapted  to  the  case,  it  is  generally  better  to  prescribe  it  by  its  offi- 
cmal  name,  than  to  attempt  a  similar  original  combination  ;  thus 
'  PilulcE'  cathraiircn  cornpositcB  are  found  to  answer  a  common  indica- 
'  tion  in  diseases  so  very  fref|ucntly,  that  they  have  almost  superseded 
'  extemporaneous  preparations  of  the  same,  or  nearly  the  same  iu- 
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gredients  ;  this  is  the  case,  though  to  a  less  extent,  of  other  officinal 
preparations.  A  common  exception  is  furnished  in  Pilulce  quinicc 
ml2}hatis,  which  are  frequently  prescribed  extemporaneously,  in 
proportions  varying  from  the  officinal  in  order  to  secure  their  being 
freshly  prepared,  and  still  more  frequently  varied  somewhat  in 
composition  to  secure  greater  solubility  or  adaptation  to  the  case 
in  hand. 

Officinal  preparations  are  best  selected  in  emergencies,  since  they 
are  ready  without  the  delay  of  compounding  them,  while  most 
forms  of  extemporaneous  prescription  require  time  for  their  prepa- 
ration. Physicians  should  be  somewhat  influenced  by  economical 
motives,  in  prescribing  for  persons  of  moderate  means  ;  preparations 
which  are  kept  on  hand  by  the  apothecary,  are  cheaper  than  those 
which  are  mixed  extemporaneously.  In  almost  every  class  of 
medicines,  there  are  those  which  are  very  costly  ;  and  it  is  well 
when  they  can  be  superseded  by  othei's  in  prescribing  for  the  poor. 
Many  practitioners  are  in  the  habit  of  directing  for  such,  the  sul- 
phate of  cinchonia  or  chinoidine,  instead  of  a  salt  of  quinia  ;  a  plan 
much  resorted  to  by  those  residing  in  remote  situations,  who  have 
to  act  as  their  own  apothecaries,  and  find  their  practice  among  the 
poor  a  source  of  expense  rather  than  revenue. 

The  Art  of  Combining  Medicines. 

ITotwithstanding  the  advantage  obtained  by  combining,  in  a 
single  preparation,  the  virtues  of  several  medicines,  there  is,  I 
think,  more  danger  of  the  inexperienced  attempting  complications 
not  sanctioned  by  sound  science,  than  of  erring  on  the  side  of 
siniplicity. 

In  the  remarks  which  follow,  I  shall  endeavor  to  treat  methodi- 
cally, and  as  briefly  as  possible,  the  several  advantages  to  be  attained 
by  medicinal  combinations,  and  the  means  by  which  they  may  b^ 
most  i-eadily  and  safely  fulfilled  ;  and  in  the  series  of  Prescriptions 
appended,  shall  endeavor  further  to  illustrate  the  subject. 

In  compound  prescriptions,  we  usually  recognize  one  ingredient.' 
selected  from  the  materia  medica  as  the  most  important  in  a  thera- 
peutical point  of  view.    This  is  designated  as  the  basis.  Sometimes 
two  or  three  remedies  may  be  combined  to  form  the  basis,  but  if 
they  have  different  therapeutical  eflects,  they  are  considered  a8;| 
adjuvants^  correctives^  etc. 

Although  this  classification  of  ingredients  is  not  absolute,  it 
facilitates" the  study  of  the  subject,  and  we  proceed  to  notice— 

First.    The  Objects  to  be  attained  by  adding  to  the  Basis. 

Dilution.— A  groat  many  remedies  are  too  strong  to  be  eligible 
for  use  without'the  addition  of  a  menstruum,  to  increase  the  dose- 
and  to  allow  a  more  ready  division.  In  giving  calomel,  in  very 
small  alterative  doses,  it  is  impossible  to  apportion  it  properly  witli- 
out  dilution  with  some  suitable  substance,  such  as  sugar,  sugar  or 
milk,  or  gum  Arabic.    In  using  small  doses  of  tartar  emetic,  sul- 


SELECTING   AND   COMBINING  MEDICINES. 


797 


pbato  of  morphia,  or  other  soluble  salts,  in  the  liquid  form,  it  is 
usual  to  dilute  them  with  water.  In  the  case  of  concentrated 
liquid  preparations,  as  tinctures  of  aconite  root,  nux  vomica,  etc., 
a  less  active  liquid  should  generally  be  added,  so  as  to  bring  the 
strength  of  the  preparation  to  a  less  dangerous  point,  especially 
when  prescribed  for  ignorant  or  careless  persons. 

The  simple  act  of  dilution  may  then  be  regarded  as  the  first, 
though  one  of  the  least  important  objects  in  view,  in  adding  to  the 
basis  or  starting  point  of  the  prescription,  and  the  substance  so 
employed,  if  simply  for  this  end,  may  be  called  the  diluent.  Many 
prescriptions  consist  merely  of  the  basis  and  diluent. 

To  heighten  or  give  Direction  to  the  Effects  of  the  Basis. — It  w<ls 
formerly  considered  that  substances  of  similar  therapeutical  i:)0wer3 
were  mutually  increased  in  energy  by  admixture.  This  idea  is  now 
generally  abandoned,  except  in  so  far  as  the  powers  of  medicines 
may  be  heightened  by  combining  them  with  others  capable  of 
rendering  the  system  more  susceptible  to  their  action,  or  of  giving 
specific  direction  ;  thus,  aromatic  stimulants  greatly  heighten  the 
eflects  of  tonics,  and  will  be  found  generally  combined  with  them 
in  tonic  preparations.  {See  Tonic  Tinctures  and  Prescriptions  ISTos. 
7, 13,  and  18.)  Rhubarb,  by  its  astringency,  modifies  the  effects 
of  other  cathartics,  as  in  "Warner's  Cordial.  We  have  a  further 
illustration  of  this  in  the  use  of  tartar  emetic,  to  give  a  sedative 
and  diaphoretic  direction  to  saline  remedies  ;  and  of  Dover's  Pow- 
der, to  render  extract  of  colchicum  more  sedative,  as  in  Prescrip- 
tion No.  34. 

Not  to  multiply  illustrations,  many  of  which  will  be  found  in 
the  context,  it  requires  to  be  mentioned  that,  in  some  cases,  the 
adjuvant  may  be  best  given  at  a  different  time  from  the  basis,  or 
rather,  that  the  two  may  be  most  profitably  separated.  Thus,  it  is 
customary  to  purge  a  patient  affected  with  intermittent  before 
giving  quinia ;  but  few  practitioners  would  combine  the  cathartic 
with  the  antiperiodic. 

There  are  sometimes  ingredients  in  a  prescription  which  may  be 
considered  either  in  the  light  of  adjuvants  or  of  vehicles.  Thus 
sulphuric  acid  in  quinia  solutions  both  adds  to  the  effect,  as  is  com- 
monly considered,  and  affords  a  means  of  solution.    So  extracts, 
combined  with  other  remedies,  may  heighten  their  action,  while 
affording  a  convenient  vehicle  for  making  them  into  a  pilular  mass. 
'  The  adjuvant  is,  however,  rarely  introduced,  practitioners  generally 
1  relying  upon  the  independent  action  of  one  agent,  modified,  if  re- 
'  quired,  by  another,  which  is  used  for  the  next  object. 

.To  Correct  some  objectionable  Property  in  one  or  both  of  the  Active 
■  Ingredients. — The  instances  in  which  this  motive  for  adding  to  the 
basis  is  called  into  play  are  fully  illustrated  in  the  prescriptions 
'Which  follow.  The  con)bination  of  opium  with  calomel,  in  dysen- 
tery, is  one  of  the  strongest  cases  in  point.  The  mercurial  is,  by 
this  means,  adapted  to  conditions  of  the  system  in  which,  if  em- 
ployed singly  in  the  same  dose,  it  might  aggravate  the  symptoms. 
Certain  effects  of  opium,  as  a  basis,  are  obviated  by  correctives,  as 
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compound  spirit  of  ether,  which  is  said  to  dimiuish  its  nauseatino- 
effect  on  the  stomach.  * 

111  administering  oil  of  turpentine,  or  wormseed  oil,  as  a  vermi- 
fuge, some  corrective  is  needed  which  will  insure  a  purgative  effect 
and  prevent  its  undue  absorption.  Oil  of  turpentine  and  laudanum' 
are  used  as  correctives  to  castor  oil,  in  irritable  conditions  of  the 
bowels  diminishing  its  purgative  effects,  and  preventing  gripino-. 
In  prescribing  senna,  the  custom  is  almost  universal  of  adding  sonie 
aromatic  seed  to  the  infusion,  to  prevent  griping. 

"We  may  frequently  make  one  substance  answer  the  double  pur- 
pose of  a  corrective,  and  diluent  or  vehicle.  In  this  connection  we 
lijid  the  medicated  waters  useful  for  liquid  preparations ;  soap  for 
pills;  aromatics  for  powders;  and  certain  stimulating  oils  in  oint- 
ments and  liniments. 

It  will  be  observed  that  the  corrective  may  be  either  therapeuti- 
cal or  chemical  in  its  operation,  or  both;  while  the  effect  of  adding 
essential  oils  or  opiates  to  cathartics,  is  purely  therapeutical,  that 
of  combining  soap  with  resins,  to  correct  insolubility,  is  chemical 
or  pharmaceutical.  So,  in  combining  mastich,  or  other  insoluble 
resin  with  aloes,  the  effect  of  tbat  cathartic  is  diminished  and  pro- 
tracted, as  in  Chapman's  Dinner  Pill,  and  the  officinal  Pilulee  Aloes 
et  Mastiche. 

The  proper  incorporation  of  the  ingredients  together  is  an  object  of 
paramount  importance  in  the  preparation  of  medicines.  The  excipient-, 
added  for  this  purpose  may  be  either  chemical  or  mechanical,  or 
both;  it  may  be  connected  with  the  therapeutic  plan  of  the  prescrip- 
tion, or  iTiay  be  added  solely  to  make  the  preparation  more  agree- 
able to  the  taste,  and  more  uniform  in  consistence.  This  ingredient 
is  important  to  be  designated  by  the  phj^sician,  from  the  fact  that 
it  cannot  always  be  left  to  the  choice  of  the  pharmacist,  who  is 
ignorant  of  the  therapeutical  indications,  though  his  practical 
acquaintance  with  the  subject  would  quality  him  to  select  the  best 
excipient.  The  rules  that  suggest  themselves  in  regard  to  the  pro- 
per incorporation  of  ingredients  together  can  be  best  brought  into 
view  in  connection  with  the  different  forms  of  medicines,  which 
will  next  be  treated  of  in  detail,  and  in  such  rotation  as  experience 
has  shown  to  be  most  convenient  to  the  student. 


CHAPTER  III. 

ON  POWDERS,  PILLS,  SUPPOSITORIES,  ETC. 

PuLVBRES.  (Powders.) 

In  the  chapter  on  Drying  and  Powdering  Drugs,  etc.,  some  gene- 
ral views  are  given  on  the  utility  of  this  form  of  preparation,  but 
it  yet  remains  to  point  out  in  a  particular  manner  the  uses  of 
powders  in  extemporaneous  prescribing. 
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1.  The  kind  of  Substances  adapted  to  this  Form  of  Prescription. 

a.  Those  medicines  which  are  insoluble;  as  calomel,  j^hosphate  of 

lime,  subuitrate  of  bismuth,  subcarbonate  of  iron,  magnesia, 
etc. 

b.  Drugs  possessing,  in  the  natural  condition,  peculiar  properties, 

differing  from  those  which  are  artificially  prepared  from  them ; 
as  cinchona,  colomba,  etc. 

c.  Those  which,  in  solution,  would  possess  more  nauseous  or  bitter 

properties  than  in  their  undissolved,  finely-divided  condition ; 
as  sulphate  of  quinia,  kino,  catechu,  etc.  They  are,  for  the 
most  part,  best  suited  for  making  into  pills. 

d.  Those  which,  combined  in  a  liquid  form,  would  be  chemically 

imcompatible. 

e.  The  extracts  and  blue  mass,  when  dry  enough  to  be  reduced  to 

powder. 

2.  The  kind  of  Substances  unsuited  to  this  Form. 

a.  Deliquescent  substances;  as  carb.  potass,  unless  with  special  pre- 

cautions. 

b.  Substances  containing  a  large  amount  of  water  of  crystallization 

(unless  dried);  as  carbonate  of  sodium. 

c.  Substances,  the  active  principles  of  which  are  very  volatile;  as 

valerian  and  assafoetida,  unless  dispensed  in  bottles. 

d.  Substances  physically  unsuited  to  mechanical  division;  as  cam- 

phor and  guaiacum,  unless  with  certain  precautions. 

e.  Blue  mass,  and  the  extracts  in  their  usual  condition,  although 

the  former  and  some  of  the  latter  are  very  convenient  in  the 
form  of  powder. 

Powders  may  be  prescribed  suspended  in  the  form  of  mixture  or 
draught,  always  directing  the  bottle  to  be  shaken  before  pouring 
out  the  dose;  or  in  pill,  if  their  dose  is  small.  They  are  usually 
prescribed  in  papers  (chartulas),  each  containing  a  dose,  or  in  a 
single  large  package,  the  dose  being  indicated  in  the  directions  by 
some  familiar  standard  of  measurement. 

Soluble  suljstances,  prescribed  in  powder,  may  be  directed  to  be 
dissolved  in  water,  and  the  solution  taken  in  appi'opriate  doses,  so 
as  to  save  expense  to  the  patient,  or  to  have  the  medicine  in  a  more 
portable  form,  as  in  travelling.  This,  however,  is  apt  to  lead  to 
mistakes  unless  accompanied  by  very  specific  directions.  Seidlitz, 
soda,  and  citric  fever  powders  are  elegant  forms  for  giving  single 
doses  of  soluble  salts. 

When  the  dose  of  an  insoluble  powder  is  large,  as  in  the  case  of 
magnesia,  or  of  phos[)hate  of  calcium, and  it  is  to  be  mixed  by  the 
patient  or  attendant,  it  is  well  to  direct  the  particular  mode  of  sus- 
pending it  in  water.    The  directions  for  magnesia  are  as  follows: — 

Put  the  requisite  quantity  of  clear  and  cold  water  (not  too  much) 
in  a  clean  glass,  and  drop  into  it  from  the  blade  of  a  knife  or  spoon, 
the  required  dose;  allow  it  gradually  to  mix  with  the  water  and 
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subside,  after  which  stir  it  up  and  drink  immediately.  This  will 
be  found  more  satisfactory  than  to  pour  the  water  upon  tlje  dry 
powder  in  the  bottom  of  the  glass. 

Powders  which  are  viscid  and  slightly  soluble  are,  generallv, 
more  disagreeable  than  those  which  are  not.  Rhubarb"  is  nmch 
less  pleasant  to  take  in  fine  powder  than  when  chipped  into  very 
small  shavings  or  grated,  and  suspended  through  a  glass  of  water. 

Some  viscid  vehicle  seems  quite  necessary  to  heavy  powders  like 
calomel,  or  mercury  with  chalk,  as  by  sinking  to  the  bottom  of  the 
spoon  from  which  administered,  these  are  liable  to  miss  of  being 
swallowed. 

With  medicines  prescribed  in  the  form  of  powders,  there  is  no 
occasion  for  the  use  of  excipients,  as  they  are  not,  strictly  speaking, 
incorporated  together ;  where  the  dose  is  small,  however,  an  addi- 
tional substance  may  be  directed  for  the  purpose  of  dilution,  such 
as  sugar,  or  a  mixture  of  sugar  and  gum,  or  liquorice,  or  arrowroot 
fecula.  In  Castillon's  Powders,  an  antacid  and  astringent,  calcu- 
lated to  act  as  a  remedy  for  the  diseased  condition,  are  combined 
with  appropriate  nutritious  ingredients. 

In  Dover's  Powder  we  have  an  instance  of  the  diluent  being 
made  to  subserve  an  important  mechanical  end  ;  and  I  am  informed 
by  an  intelligent  pharmacist  that,  in  his  vicinitj',  physicians  com- 
bine sugar  of  milk  with  powders  in  prescription  for  a  like  purpose, 
directing  long  trituration  ;  calomel  is  said  by  this  means  to  acquire 
increased  efficiency  where  a  rapid  constitutional  effect  is  desired. 
Although  the  assertions  of  homoeopathists,  in  regard  to  the  virtues 
of  trituration  are  absurd,  yet  it  is  quite  possible  that,  in  a  case  like 
that  of  calomel,  long  attrition  with  a  hard  substance,  in  contact  with 
the  atraosphei'e,  may  produce  chemical,  as  well  as  physical,  changes 
of  importance. 

The  use  of  adjuvants  and  correctives  is  appropriate  in  the  case  of 
powders,  equally  with  other  classes  of  remedies;  and,  by  reference 
to  the  prescriptions  appended,  it  will  be  observed  that  they  are  very 
commonly  added. 

Pilule. 

Pills  are  the  most  popular  and  convenient  of  all  forms  of  medi- 
cine. In  common  with  powders,  they  have  the  advantage  of  being 
accurately  divided,  so  that  the  patient  is  not  dependent  upon  any 
of  the  uncertain  means  of  approximate  measurement  necessary  in 
administering  liquids.  They  are  also  more  portable.  Tlie  contact 
is  so  slight  with  the  organs  of  taste,  in  swallowing,  that  the  most 
offensive  substances  can  be  swallowed  in  this  form  with  comjiarar 
tively  little  inconvenience.  There  are,  however,  a  few  people  who 
cannot  swallow  them ;  this  is  the  case,  too,  with  young  childreu, 
for  whom  some  other  form  is  preferable. 

The  size  of  pills  is  necessarily  limited  to  from  four  to  five  grains 
of  vegetable  powders,  or  five  to  six  grains  of  heavy_  mineral  sub- 
stances including  the  excipient,  though  these  quantities  are  larger 
than  usuaL 
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The  kind  of  Substances  adapted  to  the  Filidar  Form. 

a.  All  those  suitable  to  the  form  of  powders  which  are  given  in 

small  doses. 

b.  The  gum  resins,  balsams,  and  turpentine. 

c.  Substances  the  operation  of  which  it  is  desirable  to  retard;  as 

in  certain  aperient  and  alterative  pills. 

d.  Insoluble  substances,  which  are  too  heavy  to  give  conveniently 

suspended  in  liquids. 

e.  Very  disagreeable  and  fetid  substances. 
/.  The  vegetable  extracts. 

The  kind  of  Substances  unsuited  to  the  Pilular  Form. 

a.  Those  which  operate  only  in  doses  exceeding  fifteen  or  twenty 

grains,  or  too  large  for  three  or  four  pills, 

b.  Deliquescent  salts,  and  those  containing  a  large  proportion  of 

water,  unless  this  be  suitably  absorbed  by  associated  dry 
powder. 

e.  Bodies  of  such  consistence  as  to  require  an  undue  proportion  of 
dry  or  viscid  material  to  make  a  mass,  except  such  as  have  a 
veiy  small  dose ;  as  croton  oil. 

d.  Very  volatile  substances ;  as  carbonate  of  ammonium,  except 

with  certain  precautions. 

e.  Those  which  are  prescribed  for  immediate  eflect ;  as  emetics  and 

diffusible  stimulants. 
/.  Essential  oils,  in  quantity  exceeding  half  a  drop  to  each  pill. 

The  formation  of  a  pill  mass  is  sometimes  a  matter  of  considerable 
difficulty,  from  a  want  of  adhesiveness  of  the  ingredients,  or  some- 
times from  the  difficulty  of  incorporating  them  equally  together. 
Under  the  head  of  The  Art  of  Dispensing,  some  hints  upon  the 
mode  of  overcoming  difficulties  of  this  kind  will  be  appropriate. 

Should  the  physician  indicate  the  excipient,  or  leave  it  optional 
with  the  apothecary  ?  In  answering  this,  we  necessarily  bring  into 
view  the  therapeutical  relations  of  this  ingredient,  and  shall  find 
that  it  may  be  active  or  inert,  at  the  option  of  the  prescriber. 

If  the  basis  be  rhubarb  or  aloes,  or  a  similar  vegetable  powder,  a 
mass  can  be  readily  formed  by  moisture,  without  the  aid  of  any 
adhesive  material ;  if,  on  the  contrary,  it  be  a  metallic  salt,  or  an 
unadhesive  vegetable  powder,  it  requires  an  addition  to  give  it  the 
form  of  a  mass  ;  that  addition  will  add  to  the  bulk  of  the  ingre- 
dients prescribed,  and  perhaps,  if  the  dose  be  large,  will  make  the 
pills  too  bulky;  in  this  case,  it  is  important  that  tlie  physician 
should  not  overlook  the  excipient,  which  he  may  include  among 
the  medicinal  ingredients,  or  make  due  allowance  for,  in  apportion- 
ing the  quantity  to  each  pill. 

The  following  rule  for  prescribing  pills  will  obviate  the  disad- 
vantage of  adding  to  the  size  by  the  use  of  inert  excipients:  lohen 
the  basis  is  an  unadhesive  material^  one  of  the  other  medicinal  ingre- 
dients should  be  an  extract  or  a  vegetable  powder^  which  will  form  a 
mass  by  moisture  alone. 
"61 
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Tabular  View  op  Pharmaceutical  Adaptations. 
Medicines  adapted  to  the  form  of  Powder. 

INSOLUBLE  MINERAL  SDBSTANCES,  VEGETABLE  PllODUCTS,  AND  SOME  SOLUBLE  SUBSTANCES 


INSOLUBLE  ;   TOO  LARGE  DOSES  FOR 
PILLS. 

Carbo  ligni. 
Magnesia. 
Calcii  Phosph, 
Potass,  bitart. 
Sulphur  sublim. 
Creta  ppt. 
Ferri  subcarb. 
Perri  pho.sph.  and  others. 
Vegetable  Foivders : — 
Powd.  cinchona. 

"  colomba. 

"  gentian. 

"     rhubarb  (coarse). 

*'  jalap. 

"  cubebs, 

and  others. 


IN  CERTAIN  COMBINATIONS,  AND  WHEN 
PILLS  ABE  OBJECTED  TO. 

Powd.  pil.  hydrarg. 

"     ext.  coloc.  comp. 

"  opium. 

"  digitalis. 

"     nux  vom. 

"  kino. 

"     acid,  tannic. 

"       "  gallic. 

"       "    potas.  nit. 
Opium  alkaloids. 
Cinchona  " 
Subnit.  bismuth. 
Calomel, 

and  many  others. 


Diluents  for  Substances  prescribed  in  Form  of  Powders. 


Sugar. 
Lactin. 
Mannite. 
Powd.  acacia. 
"  cinnamon. 


Aromntic  powder. 
Powd.  ext.  liquorice. 

"  tr.Tgncanth. 

"     elra  bark, 

and  others. 


Medicines  adapted  to  Pilidar  Form. 

POWDERS  GITEfj  IN  LESS  THAN  GR.  XT  DOSES,  GUM  RESINS,  EXTRACTS  ;  ALSO  OLEORESINS  AND 

OILS  IN  SMALL  PROPORTION. 


UNADHESIVE  MATERIALS. 

Calomel. 

Pulv.  ipecac,  et  opii. 
Bismuth,  subnit. 
Morphite  acetas,  etc. 
Strychnia. 
Pulv.  digitalis. 

"  ipecac. 
Plumbi  acetas. 
Antim.  et  pot.  tnrt. 

sulphuret. 
Argenti  nitras. 

"  oxidum. 
FerrI  pulvis. 
"  subcarb. 
(other  salts.) 
Potas.  iodid. 
Camphor,  and  others. 
Difficult  to  combine,  except  hy  Peculiar 
Treatment : — 
01.  tiglii. 
"  terebinth. 
Ferri  iodidum. 
Copaiba,  and  others. 


GOOD  MEDICINAL  EXCIPIENI. 

Extracts. 
Pil.  hydrnrg. 

"  copaibae. 

"  ferri  carb. 
Terebinthiua. 
With  Moisture : — 
Pulv.  aloes. 

"  rhei. 

"  kino. 

"     acidi  tannic!. 

"  opii. 

"  scilla). 
Bcbeerinre,  sulph. 
Ferri  citras. 
Assafoetidii,  and  others. 
With  Alcohol  and  Tinctures: — • 
Guaiacum. 
Resinous  Extracts, 
and  others. 
With  Dil.  HjSO^:— 
Quiiiias  sulph. 
CinclioniaD  sulph. 
QninidiiV!  sulph. 
Quiuoidiua. 


EXCIPIENTS. 
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Under  the  head  of  Dispensing  Medicines,  directions  will  be  found 
for  the  granulation  of  powders  and  the  coating  of  pills  in  such  a 
way  as  to  diminish  their  taste. 

Excipients. 

It  will  be  proper  in  this  connection  to  pass  in  review  the  several 
excipients,  added  with  a  view  to  giving-  body  to  pill  masses,  or 
adapting  medicines  to  the  pilular  form,  and  to  point  out  the  special 
adaptations  of  each. 

Soap^  which  is  employed  in  the  officinal  pills  more  than  any  other 
excipieat,  is  well  adapted  to  combine  with  resinous  substances,  the 
solubility  of  which  it  increases,  while  it  acts  as  an  antacid,  and  per- 
haps aperient.  It  has  been  suggested,  that  it  is  incompatible  with 
opium,  with  which  it  is  prescribed  in  the  officinal  -pil.  opii,  as  the 
alkali,  especially  when  present  in  excess,  tends  to  separate  the  mor- 
phia from  its  native  combination.  Camphor  is  well  combined  with 
a  mixture  of  soap  and  honey,  and  sometimes  with  an  inert  resin. 

Si/nip  is  often  used  as  an  excipient,  which  adds  but  little  to  the 
bulk  of  a  pill  mass,  and  is  effectual  in  some  cases,  where  water 
alone  would  not  give  the  requisite  tenacity;  it  does  not  answer  a 
good  purpose,  however,  with  certain  metallic  salts,  which  dispose 
the  muss  to  crumble. 

Honey  and  molasses,  uncrystallizable  forms  of  sugar,  are  well 
adapted  to  the  general  purposes  of  pill  making;  masses  made  with 
these  are  not  so  liable  to  crumble,  and  possess  the  great  advantage 
I  of  remaining  moist  and  soluble  for  a  longer  period.    On  account 
I  of  the  last-named  property,  honey  is  directed  in  the  officinal  recipe 
I  for  sulphate  of  quinia  pills.    Honey,  combined  with  tragacanth,  is 
.  a  very  adhesive  excipient  for  insoluble  powders.    Honey  which  has 
i  been  evaporated  to  one-half  its  bulk  is  mnch  better  than  before  it 
i  is  so  treated,  but  honey,  molasses,  manna,  and  syrup  are  unsuitable 
excipients  for  those  metallic  salts  that  are  liable  to  be  reduced  by 
:  the  presence  of  sugar;  calomel  is  a  notable  instance. 

Glycerin  (Bowers',  preferably),  Ij,  powdered  tragacanth,  whitest, 
'.  20  grains;  rub  these  together  in  a  mortar  and  put  into  a  suitable 
:  recipient ;  after  twenty-four  hours  it  is  fit  to  use.   For  further  infor- 
mation on  this  subject,  the  reader  is  referred  to  42d  vol.  Amer. 
Journ.  Pharmacy,  page  195.    Soluble  cream  of  tartar,  with  the 
twelfth  of  a  grain  of  powdered  gum  tragacanth  in  each  pill,  has 
been  much  praised  by  Mr.  J.  B.  Barnes,  in  a  paper  published  in 
'  Amer.  Journ.  Pharmacy,  vol.  44,  page  17. 

Gam  Arabic  is  directed  to  be  added,  where  the  requisite  adhesive- 
ness will  not  result  from  the  use  of  syrup  or  honey  alone;  it  is  not 
;i  very  good  excipient,  whether  added  in  the  form  of  powder,  or  of 
ii  thick  mucilage.  Pills  made  with  gum  are  apt  to  be  very  hard. 
Tragacanth  forms  a  less  hard  atid  insoluble  mass  than  acacia.  The 
"IHcinal  syrup  of  gum  Arabic  is  made  with  a  special  view  to  use  in 
iiiiiking  pUls. 

Alcohol  and  essential  oils.,  by  softening  down  resinous  substances, 
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facilitate  their  incorporation  together  in  mass,  and,  being  held  by 
these  with  considerable  tenacity,  prevent  their  rapidly  becomincr 
too  hard.  Lactncarium  may  be  brought  to  a  pihilar  consistence  by 
the  use  of  a  small  proportion  of  chloroform,  which  rapidly  evapo- 
rates, leaving  the  pills  of  an  elegant  consistence.  Oil  of  turpentine 
is  well  adapted  to  softening  white  turpentine,  so  as  to  incorporate  i 
it  with  other  ingredients,  as  in  Otto's  emmenagogue  pills.  These 
excipients  must,  however,  be  added  with  care,  or  they  will  render' 
the  mass  quite  too  soft. 

An  important  use  of  essential  oils  in  pills  is  to  prevent  mouldi- 
ness,  and  the  disagreeable  odor  which  vegetable  powders  acquire 
when  moistened;  they  should  be  added  in  very  small  proportion  for  ' 
this  purpose,  as  they  interfere  with  the  adhesiveness  of  the  mass. 

Critmh  of  bread  furnishes  a  convenient  and  tenacious  vehicle  for' 
substances  given  in  small  dose,  and  which  require  diluting,  rather ' 
than  combining  in  a  small  bulk. 

Confection  of  rose  is  adapted  to  similar  uses,  though  more  moist ; 
and  of  a  less  tough  consistence.  When  made  from  the  Rosa  Gallica, , 
it  is  astringent,  and  adapted  to  combining  certain  vegetable  powders  i 
belonging  to  that  class;  as  usually  met  with,  however,  it  contains i 
no  tannin,  being  made  from  our  common  varieties  of  rose.  Con^- 
fection  of  orange-peel,  and  aromatic  confection,  are  adapted  toj 
similar  uses. 

The  Officinal  Pill  Masses. — These  maybe  described  in  this- 
place  as  preparations  well  adapted  to  use  as  excipients,  though  very  • 
frequently  prescribed  singly. 

Filuloe  Iiyd,rargyri,  U.  S.  P. 

This  is  the  officinal  designation  of  the  preparation  commonly 
called  blue  mass,  which  is  directed  in  the  Pharmacojmia  to  be  di-- 
vided  into  pills  of  three  grains  each  ;  as  usually  kept  by  physicians- 
and  druggists  in  an  undivided  state,  it  is  more  appropriately  called 
llassa  inlul.  Hydrargyri,  mercurial  mass.  It  is  prepared  hy  drug; 
millers  and  chemical  manufactui'ers,  by  triturating  together,  in  ap-' 
propriate  mechanical  contrivances,  mercury,  conserve  of  rose,'! 
liquorice  root  in  jwwder,  and  some  viscid  material,  as  powdered! 
althea  root,  in  such  proportion  that  three  parts  by  weight  of  thee 
mass  shall  contain  one  of  mercury,  thoroughly  divided,  and  partly  j 
oxidized.  ; 

The  process  used  in  the  TJ.  S.  Army  Laboratory,  while  in  opera-.! 
tion,  and  elsewhere,  consists  of  the  rapid  and  continuous  shaking  of  S 
the  mercury  with  a  portion  of  honey  in  a  strong  bottle  till  it  is 
extinguished,  and  the  subsequent  incorporation  of  the  mixture  withi 
the  powdered  rose  petals  and  liquorice  root.  The  shaking  is  done' 
by  securing  the  bottle  upon  a  wooden  upright  frame  worked  by  thei 
steam  engine.  In  a  few  hours  the  semilluid  mass  is  ready  to  mix: 
with  the  dry  powders,  which  is  done  by  mixing  in  a  kettle  and  i 
successively  passing  the  mass  between  rollers,  frequently  foldingj 
the  thin  sheets  together  till  they  are  uniformly  mixed.  ! 

I 
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To  my  former  pupil,  Thomas  Weaver,  the  reader  is  indebted  for 
the  following  good  extemporaneous  process  for  the  preparation  of  a 
snuill  quantity  of  this  pill  mass.  Its  importance  as  a  ])ractical  im- 
provement will  be  appreciated  by  those  who  have  attempted  to 
prepare  blue  mass  with  the  pestle  and  mortar  by  the  officinal 
process : — 

Exteviforaneous  Blue  Mass. 

Take  of  Mercuiy   §j. 

Powdered  liquorice  root   gss. 

Powdered  rose  leaves   3vj. 

Honey   gvj. 

Triturate  the  honey,  liquorice  root,  and  mercury,  rapidly  together 
for  three  minutes,  or  until  all  the  globules  of  mercury  disappear, 
then  add  the  rose  leaves,  and  work  the  whole  into  a  uniform  mass; 
if  it  is  too  stifl",  moisten  with  a  little  w^ater. 

Powdered  Blue  Mass. 


Take  of  Mercury   f  j. 

Powdered  liquorice  I'oot   §j. 

Powdered  rose  leaves   3vj. 

Simple  syrup   f  Sij- 


Triturate  the  mercury,  one-fourth  of  the  powdered  liquorice  root, 
and  the  simple  syrup  rapidly  together  for  three  minutes,  or  until 
the  globules  disappear,  and  then  incorporate  the  powdered  rose 
leaves,  and  the  remainder  of  the  powdered  liquorice  root,  and  spread 
the  whole  out  to  dry  in  a  warm  place.    Reduce  this  to  powder. 

From  specimens  of  blue  mass  which  have  been  dried  at  a  moderate 
heat,  a  very  convenient  powder  may  be  prepared,  which  is  well 
suited  for  conversion  into  the  pilular  form,  and  into  compound 
powders. 

Blue  mass  is,  perhaps,  the  most  popular,  as  it  is  the  mildest 
form  of  mercurial  preparation ;  it  is  well  adapted  to  use  in  pill  or 
powder,  either  combined,  as  in  several  prescriptions  which  follow, 
or  singly,  in  doses  of  from  one  to  ten  grains. 

Blue  mass,  when  designed  to  act  on  the  liver  without  producing 
a  cathartic  effect,  may  be  combined  witb  opium  or  a  pure  astrin- 
gent. It  is  frequently,  however,  combined  with  vegetable  cathar- 
tics, to  increase  its  tendency  to  operate  on  the  bowels.  Perhaps  a 
majority  of  the  mild  cathartic  pills,  prescribed  by  practitioners  and 
those  sold  as  universal  remedies,  contain  this  useful  ingredient;  and, 
in  fact,  blue  'ipiWs  are  very  commonly  known  and  taken  by  those 
who  prescribe  for  themselves  for  what  is  popularly  known  as 
"  biliousness,"  and  various  forms  of  liver  complaint. 

Pilidce  Ferri  Carbonaiis,  U.  S.  P. 

Vallette's  Mass  is  a  very  mild  and  soluble  preparation  of  iron, 
made  by  incorporating  freshly-precipitated  protocarbonate  of  iron 
with  honey,  or  some  mixed  saccharine  vehicle,  and  by  evaporation 
concentrating  into  a  pilular  mass.    This  may  be  taken  by  itself,  in 
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a  dose  of  from  ten  to  tliirty  grains,  or  may  be  used  as  an  adjuvant 
or  vehicle  to  other  medicinal  substances,  particularly  dry  powders, 
as  in  those  numerous  cases  where  iron,  in  small  doses,  is  indicated 
along  with  bitter  tonics.    {See  Preparations  of  Iron.) 

PilulcB  Copaibce,  U.  S.  P. 

Copaiba  mass,  although  seldom  employed  as  a  vehicle,  is  not  un- 
suited  to  this  use ;  it  is  directed  to  be  made  by  incorporating  one 
drachm  of  calcined  magnesia  with  two  troyounces  of  copaiva,  a 
recipe  by  which  it  is  very  difficult  to  get  a  sufficiently  solid  mass. 
The  copaiva  must  be  thick  and  resinoid,  and  the  magnesia  recently 
calcined,  or  the  required  thickening  will  not  occur.  "^The  introduc- 
tion of  wax  and  some  vegetable  powder  will  be  found  an  improve- 
ment.   The  dose  is  from  five  to  ten  grains. 

Tlie  Extracts. 

This  class,  which  is  well  adapted  to  the  pilular  form,  should  not 
be  overlooked  in  prescribing  dry  ingredients ;  some  one  extract  can 
usually  be  selected  which  will  meet  a  therapeutical  indication,  while 
it  serves  the  purpose  of  an  excipient. 

Thus,  in  sedative  or  narcotic  pills,  we  have  the  choice  of  five  or 
six  extracts  to  incorporate  with  any  unadhesive  or  other  material, 
so  as  to  gain  efficiency  without  too  large  a  bulk.  In  directing  a 
tonic  remedy  in  this  form,  extract  of  gentian,  quassia,  cinchona,  or 
nux  vomica  will  come  in  play.  "While  as  a  vehicle,  for  the  mer- 
curials in  cutaneous  or  syphilitic  diseases,  extract  of  conium,  or  of 
sarsaparilla,  may  be  used.  The  use  of  the  cathartic  extracts,  and 
of  extractof  taraxacum  for  similar  purposes,  is  too  common  to  need 
comment.  We  have  an  elegant  and  efficient  compound,  made  on. 
this  principle,  in  the  so-called  Dr.  Vance's  Gout  Pills. 

Formulary  of  Officinal  and  other  Powders  and  Pills. 

In  the  following  officinal  and  extemporaneous  prescriptions,  some  > 
of  which  are  selected  from  standard  works,  others  from  the  pre-  • 
scription  files  of  the  dispensing  establishment  over  which  I  preside,  . 
and  a  few  of  which  I  venture  to  offer  for  trial,  the  most  approved 
methods  of  compounding  medicines  in  the  form  of  powders  and 
pills  are  indicated. 

When  active  remedies  are  prescribed  in  the  form  of  j^owders,  the  • 
diluent  should  be  weighed  first  and  a  small  portion,of  it  thrown  i 
into  the  mortar  and  triturated  till  quite  finely  powdered  ;  this  will  1 
prevent  the  active  remedy  from  adhering  to  the  mortar;  then  the  'i 
active  ingredient,  which  should  be  well  mixed,  and  the  remainder  -i 
of  the  diluent  added  and  the  trituration  continued  till  a  powder  ■: 
of  proper  fineness  is  obtained. 

The  accurate  division  of  powders  is  facilitated  by  having  a  glass  ^ 
tile  ruled  into  squares  of  one-fourth  of  an  inch ;  the  powder,  being 
uniformly  distributed  over  the  surface  of  as  many  squares  as  there  i 


ASTRINGENTS.  807 

are  powders  to  be  made,  can  be  readily  divided  with  great  exact- 
ness by  following  the  Hues  ruled  with  the  spatula  in  making  the 
division. 

Astringents. 
!N"o.  1. — Powders  used  in  Obstinate  Diarrhoea.  ■ 

Each  Powder. 

Take  of  Alum  gij  20  grs. 

Kino  3SS  5  grs. 

Mix  and  reduce  to  a  very  fine  powder,  and  distribute  this  into 
six  papers.    Dose,  one  every  two  or  three  hours. 

Alum  and  kiuo  are  incomjDatible  in  liquid  form,  and  hence,  when 
associated  together,  should  always  be  prescribed  in  powder.  The 
dose  is  too  large  for  the  pilular  form. 

'No.  2. — Fills  of  Tannic  Acid. 

Each  Pill. 

Take  of  Tanic  acid  gr.  xij        1  grain. 

Confection  of  rose  gr-  vj         ^  grain. 

Make  a  mass  and  divide  into  twelve  pills.  Doss,  one  every  two 
hours. 

The  above  maybe  made  into  powders  by  substituting  an  aromatic, 
astringent,  or  inert  powder  for  the  confection. 

No.  3. — Astringent  and  Sedative  Powders. 

Each  Powder. 

Take  of  Tannic  acid  9j  2  grs. 

Acetate  of  morphia  gr.  j  -Jj  gr. 

Sugar  gi'-  X  1  gr. 

Oil  of  caraway  iHj  trace. 

Triturate  together,  and  distribute  into  ten  papers.  Dose,  one 
every  three  hours. 

Five  grains  of  opium  may  be  substituted  for  the  morphia  salt,  or 
by  the  substitution  of  sufiicieut  syrup  for  the  sugar,  the  whole  may 
be  made  into  the  pilular  form. 

No.  4. — Chalk  Powders. 

Each. 

Take  of  Prepared  chalk  gij  15  grs. 

Gum  Arabic,  in  powder, 

Sugar,  each  3j  1^  grs. 

Cinnamon,  in  powder  gr.  x  1\  grs. 

Triturate  together  into  a  uniform  powder,  and  divide  into  eight 
doBes. 

Chalk  mixture  spoils  by  keeping  in  hot  weather,  and  is,  more- 
over, much  more  bulky  than  an  equal  quantity  of  the  ingredients 
iu  the  above  form,  which  is  especially  convenient  for  travellers. 
Opium,  kino,  or  other  remedies  adapted  to  increase  or  modify  its 
action,  may  be  added  in  powder.  One  of  the  very  best  additions 
for  a  common  form  of  diarrhrea  is  that  of  powdered  blue  mass,  of 
which  gr.  xvj  to  599  may  be  added  to  the  above. 
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'No.  5. — Antacid  Powder  with  Opium  and  Blue  Mass. 

Each. 

Take  of  Precipitated  carbonate  of  calcium    .  6  grains. 

Tincture  of  opium  f^j  o  minim.s. 

Pulv.  pil.  hydrarg  gr.  x         1  grain. 

Triturate  in  a  mortar  and  expose  till  it  is  dry,  then  divide  into 
ten  powders.  Dose,  one  every  three  hours  until  the  symptoms  are 
checked. 

No.  6. — Powders  for  the  Diarrhoea  of  Infants. 

Each. 

Take  of  Acetate  of  lead  gr.  ij  ^  gr. 

Opium  gr.  ss  gr. 

Camphor  gi-.  j  gr. 

Sugar  gr.  lij  ^'gr- 

Triturate,  and  divide  into  twelve  papers.  Dose,  one  every  two 
or  three  hours.  For  adults,  the  whole  quantity  prescribed  may  be 
taken  at  one  dose. 

The  child  should  be  kept  quiet,  and  fed  upon  arrowroot,  flour 
Doiled  in  milk,  or  a  mixture  of  barley-water  and  cream. 

No.  7. — Pilul.  Plumbi  Acet.    {University  College,  London.) 

To  Each. 

Take  of  Acetate  of  lead  gr.  vj         ^  gr. 

Muriate  of  morphia  gr.  iij  \  gr. 

Extract  of  hyoscyamus  .....    gr.'  xxiv      2  grs. 

Mix ;  make  into  twelve  pills. 

Tonics  and  Aromatics. 
No.  8. — Anti-Intermittent  Povxlers. 


Each. 

Take  of  Powdered  cinchona  g  j  5j. 

Powdered  serpeutaria ......    gij  gr.  xv. 

Sulphate  of  quinia  gr.  viij       gr.  j. 


Mix,  and  distribute  into  eight  papers.  Dose,  one  every  'hour, 
commencing  eight  hours  before  the  expected  paroxysm. 

The  sulphate  of  quinia  may  be  omitted,  but  is  useful  when  the 
bark  is  not  of  the  finest  quality.  The  serpeutaria  may  be  re- 
placed by  more  powerful  stimulants,  as  cloves,  or  capsicum,  or  oil 
of  black  pepper ;  to  obviate  costiveness,  a  saline  cathartic  may  be 
added. 

]Si'o.  9. — Pilulce  Quinice  Sidphatis,  U.  S.  P. 

Eeduced.  Each. 

Take  of  Sulphate  of  quinia     .    .    .   §.j         Bij  1  gr- 

Powdered  gum  Arabic    .    .    Jij         gr.  x  i  gr. 

Clarified  honey  q-  s.      q.  s. 

Mix  the  sulphate  of  quinia  and  gum  Arabic,  then  beat  them  with 
clarified  honey  so  as  to  make  a  mass,  and  divide  into  480  pills  (re- 
duced quantity  40),  of  which  the  dose  in  intermittents  is  one  every 
hour,  between  the  paroxysms. 
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These  officinal  pills  are  less  used  than  formerly  for  the  full  anti- 
periodic  effect  of  the  sulphate  of  quinia,  as  it  is  now  customary  to 
o-ive  large  doses,  less  frequently  repeated,  and  the  officinal  pills  are 
found  less  convenient  than  pills  or  powders,  of  three,  four,  or  live 
grains  each. 

Sulphate  of  quinia  may  be  made  into  pills  by  the  following  pro- 
cess, which  has  been  called  Parrish's.  (See  paper  by  the  author,  in 
the  American  Journal  of  Pharmacy^  vol.  xxv.  p.  291.) 

No.  10. — Pills  of  the  Soluble  Sulphate  of  Quinia. 

Each. 

Take  of  Sulphate  of  quinia  9j  gr.  v. 

Aromatic  sulphuric  acid  '''Ixij.  ^A-iij- 

Drop  the  acid  upon  the  sulphate  on  a  tile  or  slab,  and  triturate 
with  a  spatula,  until  it  thickens  and  assumes  a  pilular  consistence, 
then  divide  into  four  pills. 

Persons  not  accustomed  to  this  process  sometimes  allow  the  sul- 
phate to  become  too  dry  and  unadhesive  to  mould  into  pills.  This 
is  from  not  seizing  the  proper  moment  just  as  the  mass  has  ceased 
to  be  too  soft,  and  before  it  becomes  dry  ;  it  is  then  quite  plastic, 
and  becomes  particularly  so  by  contact  with  the  warmth  and  mois- 
ture of  the  thumb  and  fingers.  A  drop  of  syrup  or  honey,  which 
should  always  be  at  hand  on  the  counter,  by  being  added  at  the 
proper  moment,  will  prevent  this  hardening. 

The  five-grain  quinine  pill  made  in  this  way  is  not  larger  than 
many  pills  in  common  use;  soluble  quinine  pills  may  be  conve- 
niently made  of  two,  three,  four,  or  five  grains. 

The  large  number  of  combinations  in  which  sulphate  of  quinia 
is  associated  with  other  remedies  cannot  be  here  noticed ;  to  some 
of  these,  as  in  combining  the  other  alkaloids  with  it,  the  elixir  of 
vitriol  process  is  well  adapted  ;  in  other  cases  it  is  inadmissible.  If 
an  extract  in  small  quantity,  or  a  vegetable  powder,  is  to  be  added 
to  tlie  mass,  it  should  be  incorporated  with  the  quinia  salt,  when 
by  trituration  on  the  slab  it  begins  to  thicken  mto  a  paste. 

Sulphate  of  quinia  will  make  a  very  good  pill  mass  by  using  one 
grain  of  glacial  phosphoric  acid,  or  a  quarter  of  a  grain  of  tartaric 
acid,  to  each  grain  of  the  quinia  salt. 

No.  11. — Pills  of  Sulphate  of  Cinchonia. 

Each. 

Take  of  Sulphate  of  cinchonia  9j  gr.  j. 

Powdered  tragacanth  gr.  ij.  gr. 

Triturate  together,  and  add  sufficient  honey  to  make  a  mavss, 
which  divide  into  twenty  pills ;  these  pills  are  esteemed  about  equal 
to  those  of  sulphate  of  quinia  in  most  cases. 

No.  12. — Pills  of  Sulphate  of  Quinidia. 

Ench. 

Take  of  Sulphate  of  quinidia  9j  gr.  j. 

Powdered  tragacanth  gr.  ij.  gr. 


810  ON  POWDERS,  PILLS,  SUPPOSITORIES,  ETC. 

Triturate  together,  and  add  honey  sufficient  to  make  a  mass 
which  divide  into  twenty  pills.    These  are  esteemed  about  equal 
to  sulphate  of  quinia  pills  of  the  same  proportion. 

No.  13. — Fills  of  Chinoidine. 

Each. 

Take  of  Chinoidine  gj  '  3  grains. 

Aromatic  sulphuric  acid  tTLv  or  q.  s.  trace. 

Soften  the  chinoidine  with  the  acid,  in  a  mortar,  and  divide  into 
twenty  pills.  Each  pill  is  esteemed  about  equal  to  a  one-grain 
quinia  pill. 

No.  14. — Powders  of  Iron  and  Quinia. 


Each. 

Take  of  Subcarbonate  of  iron  3j  5  grs. 

Sulphate  of  quinia  gr.  vj         ^  gr. 

Aromatic  powder  .    .  ^  gr.  xij         1  gr. 


Triturate  together,  and  distribute  into  twelve  powders.  Dose, 
a  powder  three  times  a  da}^  before  meals. 

Thi  proportion  of  sulphate  of  quinia  should  be  increased  when 
it  is  to  be  employed  in  convalescence  from  intermittents. 

No.  15. — Pills  of  Proto- Carbonate  of  Iron  and  Quinia. 

Each. 

Take  of  Sulphate  of  quinia  3,1  1  gr. 

Pill  mass  of  carbonate  of  iron  •    .    .    3j  3  grs. 

Mix,  and  make  into  twenty  pills.  Dose,  one  twice  or  three 
times  a  day. 

In  this  class  of  prescription,  designed  for  aneemic  conditions,  the 
sulphates  of  cinchonia  and  quinidia,  and  of  bebeerina,  may  gene- 
rally be  substituted  for  that  of  quinia  without  disadvantage. 

No.  16. — Pills  of  Quevenne's  Iron. 

Each. 

Take  of  Eeduced  iron  gr.  CC        2  grs. 

Manna  gr.  C  1  gr. 

Triturate  into  a  mass  and  divide  into  100  pills. 

Manna  is  an  excellent  excipient  for  Ferrum  Redaetum,  and  will 
answer  in  less  proportion,  if  very  small  pills  are  desired  ;  when  not 
at  hand,  it  may  be  superseded  by  honey  and  a  little  gum  Arabic 
or  tragacanth. 

In  a  number  of  cases  it  will  be  desirable  to  introduce  adjuvants, 
which  may  be  in  the  form  of  extract.  Extracts  of  coniuin,  of  aconite, 
cinchona,  nux  vomica,  and  quassia  are  favorite  adjuvants  with 
Quevenne's  iron. 

No.  17. — Pulvis  Aromatieiis,  TJ.  S.  P. 

Take  of  Cinnamon,  in  fine  powder, 

Ginger,  in  fine  powder,  each,  two  troyounces. 
Cardamom,  deprived  of  the  cajisules,  and  in  fine  powder, 
Nutmeg,  in  fine  powder,  each,  a  troyounce. 

Rub  them  together  until  they  are  thoroughly  mixed. 
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In  this  preparation,  the  dry  powders  of  cinnamon  and  ginger,  if 
triturated  with  the  oily  nutmeg,  grated,  and  the  cardamom,  coarsely 
powdered,  enable  ns  to  reduce  them  to  a  fine  condition;  tlie  whole 
should  be  passed  through  a  sieve. 

By  trituration  with  honey,  syrup  of  orange-peel,  and  saffron,  this 
furnishes  Confectio  aromatica. 

Ifo.  18.— Dr.  31itch.elVs  Tonic  Pills. 


Each. 

Take  of  Extract  of  quassia  gr.  xxxvj    3  grs. 

Extract  of  conium   :|  gr. 

Subcarbonate  of  iron,  of  each  .    .    .    gr.  iij  \  gr. 


Make  into  a  mass  with  a  few  drops  of  solution  of  arsenite  of 
potassium  (if  required) ;  then  divide  into  twelve  pills.  Dose,  a  pill 
twice  or  three  times  daily. 

ISTo.  19. —  Tonic  and  Aromatic  Pills.    (Dr.  Parrisli,  Senior.) 

Each. 

Take  of  Sulphate  of  quinia   gr.  vj  ?  gr. 

Powdered  capsicum   2  gr.  - 

Mace   |-  gr. 

Powdered  cloves   i  gr. 

Carbonate  of  ammonium,  each    .    .  gr.  xij        ^  gr. 

Oil  of  caraway   gtt.  vj         5  tt\,. 

Confection,  of  rose   SuflScient.   q.  s. 

Form  a  uniform  tenacious  mass,  and  divide  into  twenty-four  pills. 
No.  20. — Pills  used  in  Obstinate  Inter miitents.    (Dr.  Chapman.) 


Each. 

Take  of  Sulphate  of  copper  gr.  iij  \  gr. 

Powdered  opium   gr.  iv         g  gr. 

Powdered  gum  Arabic  gr-.  viij        f  gr. 


Syrup  Sufficient. 

Make  a  mass,  and  divide  into  twelve  pills.  Dose,  one  every  three 
hours. 

1^0.  21. — Pilulce  Ferri  Compositce,  U.  S.  V. 


Each. 

Take  of  Myrrh,  in  fine  powder  gij  1^  gr. 

Carbonate  of  sodium   \  r"e,C03 

Sulphate  of  iron,  of  each     •    •    •    .    3j  J  f  gr. 

Syrup  q.  s.  q.  s. 


Rub  the  myrrh  first  with  the  carbonate  of  sodium,  and  afterwards 
with  the  sulphate  of  iron  until  they  are  thoroughly  mixed  ;  then 
beat  them  with  syrup  so  as  to  form  a  pilular  mass,  to  be  divided 
into  eighty  pills. 

This  pill  is  similar  in  composition  to  Griffith's  Iron  Mixture. 
Supposintr  a  reaction  to  take  place  between  the  salts  present,  proto- 
carbonate  of  iron  would  be  produced,  which,  with  the  myrrh,  forms 
an  admiralde  remedy  in  chlorosis;  a  lump  of  fresh  ni^'rrh  is  to  be 
preferred  to  the  powdered  article  of  commerce. 
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No.  22.— FihdcB  Fcrri  lodiJi,  U.  S.  P.    (Blancard's  Pills.) 

Take  of  Iodine,  three  hundred  grains. 

Iron,  in  tlie  form  of  fine  wire  and  cut  in  small  pieces,  one  hundred 

and  twenty  grains. 
Sugar,  in  fine  powder, 

Liquorice  root,  in  fine  powder,  each,  one  hundred  and  ninety-two 

grains. 
Liquorice,  in  fine  powder. 

Gum  Arabic,  in  fine  powder,  each,  forty-eight  gi'ains. 
Reduced  iron,  ninety-six  grains. 
Water,  a  fluidounce  and  a  half. 

Mix  the  iodine  with  ten  fluidrachms  of  the  water  in  a  glass  flask, 
and  o-radually  add  the  iron,  agitating  until  the  solution  has  heeonie 
a  light  pea-green  color  ;  then  filter  into  a  porcelain  capsule  contain- 
ing the  reduced  iron,  and  add  the  remainder  of  the  water  in  order 
to  wash  the  filter.  Evaporate  the  solution  till  a  pellicle  forms,  and 
add  the  remaining  powders,  previously  mixed  together;  continue 
the  evaporation  hy  means  of  a  water-bath,  with  constant  stirring, 
until  the  mixture  is  reduced  to  a  pilular  consistence ;  lastly,  divide 
into  three  hundred  and  eighty  pills. 

Dissolve  sixty  grains  of  balsam  of  Tolu  in  a  fluidrachm  of  ether, 
shake  the  pills  with  the  solution  till  they  are  uniformly  coated,  and 
put  them  on  a  plate  of  glass  to  dvy,  occasionally  stirring  them  until 
the  drying  is  completed.    Keep  the  pills  in  a  well-stopped  bottle. 

These  pills,  as  prepared  by  the  above  new  officinal  formula,  are 
devoid  of  the  smell  of  iodine  ;  and  distilled  water,  rubbed  with 
them  and  filtered,  does  not  color  solution  of  starch,  or  gives  it  only 
a  slight  blue  tint.  No  other  form  of  iodide  of  iron  is  so  easily 
taken  or  so  permanent. 

'No.  23. — -Permanent  Iodide  of  Iron  Pills. 

(Extemporaneous  process  of  I.  Coddington.) 

Take  of  Iodine   50  grains. 

Iron,  reduced  by  hydrogen   25  grains. 

Water   30  minims. 

Althaea  powder   60  grs.  or  q.  s. 

Triturate  the  iodine  in  the  water  and  add  the  iron  gradually  ; 
when  the  color  becomes  a  dark  gray  and  there  ceases  to  be  any 
indication  of  free  iodine  to  starch  water,  add  the  althrea  powder, 
taking  care  not  to  make  the  mass  too  stifi:".  Then  roll  it  into  sixty 
pills  containing  one  grain  of  iodide  of  iron,  each,  with  an  excess 
of  iron. 

Iodine  and  ii-on  may  be  combined  in  melted  cocoa  butter,  which 
should  be  kept  melted  till  the  union  is  complete,  and  then  made 
into  pills,  coated  with  sugar  or  some  vegetable  powder. 

No.  24. — Compound  Pills  of  Iodide  of  Iron, 

(Prescribed  by  Dr.  Buckler,  of  Baltimore.)       ^^^^  ^.^^ 

Take  of  Iodide  of  potassium   .^ij  2  grains. 

Iodide  of  iron   1  gram. 

Iodine   pi-  vj  tV  gram. 

Extract  of  coniura   3j  1  S^^^^^- 
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Triturate  the  iodide  of  potassium,  iodide  of  iron,  and  iodine 
together  with  a  few  drops  of  water  to  the  consistence  of  a  soft 
paste,  then  add  powdered  giini  Arabic  in  the  proi)ortion  of  half  a 
grain  to  each  pill,  and  rub  into  a  smooth  paste.  Incorporate  with 
the  whole  extract  of  conium  and  make  into  a  soft  mass,  with  a 
mixture  of  equal  parts  of  finely  powdered  elm  bark  and  liquorice 
root.    Then  divide  into  sixty  pills. 

Ko.  2b.— Fills  of  CJiloride  of  Iron.    (J.  T.  Shinn.) 
Take  of  Tincture  of  muriate  of  iron  fsij. 

Evaporate  nearly  to  dryness,  and  add — 

Powdered  althaea  root  ^ss. 

Triturate  into  a  pill  mass,  and  divide  into  two  hundred  and  forty 
pills,  each  of  which  I'epresents  about  ten  drops  of  the  tincture. 
They  should  be  'kept  and  dispensed  in  vials. 

1^0.  26. — Powder  foi'  Chronic  Indigestion  and  Gastric  Irritability. 

Each. 

Take  of  Bisrauthi  subnitratis  3j  10  grs. 

Pulveris  rhei   5  grs. 

Pulveris  aromatici,  of  each  ....    gss  5  grs. 

Misce  et  divide  in  chart,  vj.    Signa. — Take  one  before  each  meal. 

Nervous  Stimulants  ;  Antispasmodics. 
'Eo.  27. — Piluloe  Assafcetidce,  U.  S.  P. 

Reduced.  Each. 

Take  of  Assafoetida  ^iss       gr.  xxxvj    gr.  iij. 

Soap,  in  fine  powder    .    .    .    ^ss        gr.  xij        gr.  j. 

Beat  them  together  with  water,  so  as  to  form  a  pilular  mass,  to 
he  divided  into  240  pills.  (The  reduced  quantity  into  12  pills.) 
Dose,  one  to  four  i^ills. 

1^0.  28. — Pilidce  Aloes  et  Assafosiidce,  TJ.  S.  P. 

Reduced.  Each. 

Take  of  Socotrine  aloes,  in  fine  powder  ]  gr.  Ig. 

Assafd'tida   >  gr.  xvj        gr.  1^. 

Soap,  in  fine  powder,  each  .    .^ss      ]  gr.  1^. 

Beat  them  together  with  water,  so  as  to  form  a  pilular  mass,  to 
be  divided  into  180  pills.  (Reduced,  12  pills.)  Dose,  one  to  four 
pills. 

"No.  29. — Pihdce  Galbani  Com.posita3,  TJ.  S.  P. 

Reduced.  Each. 

Take  of  Galbanum   gr.  li^. 

Myrrh,  each  gvj    cachgr.  xviij  gr.  14. 

Assaf(n*ida  ^\]  gi"- Xi  gr-  |. 

Syrup  SiifTicicnt  Sufficient  q.  s. 

Beat  them  together,  so  as  to  form  a  pilular  mass,  to  be  divided 
into  240  pills.    (Eeduced,  12  pills.)    Dose,  one  to  three  pills. 
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No.  30. — Dr.  Otto's  Antispasmodic  Powders. 

Take  of  Black  mustard  seed, 
Powdered  sage, 

Powdered  ginger,  equal  jjarts  by  measure. 
Mix  thoroughly. 

Dose,  in  epilepsy,  three  teasponfuls,  for  three  mornings  in  succes- 
sion ;  discontinue  three ;  then  give  as  before.  To  be  moistened 
with  water  or  molasses. 

No.  2>1.— Pills  of  Nitrate  of  Silver. 

Take  of  Nitrate  of  silver  9j. 

Turpentine  (terebintliina,  17.  S.)  5j. 

Triturate,  with  the  addition  of  a  few  drops  of  oil  of  turpentine  if 
necessary,  to  make  a  uniform  pilular  mass,  which  divide  into  thirty 
pills. 

Dose,  in  typhoid  fever  and  epilepsy,  one  pill  every  three  or  four 
hours. 

Arterial  Stimulants. 

This  class  of  remedies  is  least  adapted  to  the  pilular  form  of  any 
in  the  materia  medica. 

No.  32. — Powders  or  Pills  of  Carbonate  of  Ammonia,  etc. 

Take  of  Muriate  of  ammonium  (granulated). 

Dried  carbonate  of  sodium,  each  Bij- 

Powdered  capsicum  9j. 

Triturate  into  a  uniform  fine  powder,  and  divide  into  ten  papers, 
which  should  be  wrapped  in  tinfoil. 

By  the  aid  of  moisture,  these  powders  are  made  to  react  witli 
each  other  and  develop  carbonate  of  ammonium.  To  make  into 
pills,  add  a  portion  of  firm  and  rather  dry' conserve  of  rose.  Divide 
into  twenty  pills,  and  keep  them  in  a  vial. 

A  solution  of  mastich  in  ether  is  a  good  varnish  for  coating  these 
and  similar  pills:  they  should  be  as  dry  as  possible  before  using 
this  varnish. 

Cerebral  Stimulants,  or  ITarcotics. 
ITo.  SS.—Piiulce  Opii,  U.  S.  P. 

Reduced.  Each. 

Take  of  Opium  in  fine  powder .    .    .    5.|         gr.  xij        gr.  j. 

Soap,  in  fine  powder  .    .    .    gr.  xij    gr.  iiss        gr.  i. 

Beat  them  together  into  a  mass  with  water,  and  divide  into  60 
pills.    (Reduced,  12.) 

Old  opium  pills  are  sometimes  in  request,  from  their  being  better 
retained  by  an  irritable  stomach,  and  from  the  tact  that  by  their 
more  gradual  solution,  they  afi:ect  more  favorably  the  diseases  of 
the  lower  intestine.  The  best  way  to  make  pills  to  be  kept  for  this 
purpose  is  to  select  a  portion  of  the  solid  mass  in  its  natural  and 
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plastic  condition,  and  to  divide  it,  without  admixture,  into  the  re- 
quired number  of  pills;  these,  as  they  contract  and  harden,  will 
become  compact  and  of  slow  solubility. 

No.  34. — Fills  of  Camphor  a.nd  Opium. 

Each. 

Take  of  Camphor  gi-.  xxiv      gr.  2, 

Powdered  opium  gr.  vj         gr.  ^. 

Alcoliol  gtt.  vj  trace. 

Confection  of  rose  q.  s.  ■        q.  s. 

Misce,  et  fiant,  secundum  artem,  pilule  xij.  Dose,  from  one  to 
two  pills. 

No.  35. — Anodyne  Pills. 

Each. 

Take  of  Acetate  of  morphia  gr.  j  gr.  ^. 

Extract  of  hyoscyamus  gr.  iv  gr. 

Triturate  into  a  mass,  and  divide  into  eight  pills.  Dose,  one 
pill,  repeated  if  necessary. 

These  are  very  small,  and  are  not  astringent  in  their  effects  on 
the  bowels. 

No.  36. — Pulvis  Morphice  Attenuatus. 

Take  of  Sulphate  of  morphia  gr.  j. 

Sugar  of  milk  gr.  v. 

Misce. 

The  sugar  of  milk  should  be  first  put  into  the  mortar  and  broken 
into  pieces  as  small  as  black  mustard  seeds,  when  the  morphia  salt 
should  be  added  and  the  trituration  continued  until  an  impalpable 
powder  has  been  obtained. 

One  grain  is  designed  to  be  an  equivalent  to  one  grain  of  opium; 
it  furnishes  a  convenient  form  for  administering  small  doses  of 
morphia  in  prescription. 

No.  37. — Pills  of  Extract  of  Indian  Hemp. 

Take  of  Ext.  cannabis, 

Pulv.  saponis,  aa  gr.  xx. 

Triturate  thc-extract  with  the  soap  in  a  warm  mortar  till  a  good 
mass  is  formed,  then  divide  into  forty  pills.    Dose,  one  to  three  pills. 

Rheumatism  and  Gout  Pills. 
No.  38. — "  Dr.  Vance's  Rheumatism  and  Gout  Pills." 

Each. 

Take  of  Extracti  colchici  gss  gr.  1^. 

Pulveris  ipecacuanhoc  comp.    .    .    giss,  gr.  vj     gr.  iv. 

Misce,  et  divide  in  pilulas  xxiv.  Signa. — Take  two  at  night  and 
one  before  breakfast  and  dinner. 

This  is  a  most  valuable  combination,  having  been  found  effica- 
cious in  a  great  many  cases,  both  chronic  and  acute. 

Similar  combinations  arc  used  in  the  several  London  hospitals, 
as  follows:  King's  College,  to  each  pill,  acet.  ext.  colch.  1  grain;  to 
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Dover's  powder,  3  grains.  Si.  George's,  acetic  ext.  colch.  1  gr. ;  to 
Dover's  powder,  2J  grains.  Middlesex,  acetic  ext.  colcli.  2  grs. ;  to 
Dover's  joowder,  3  grains.  London  Hospital,  acet.  ext.  colch.  |gr. ; 
Dover's  powder,  J  gr.    (See  Squire's  Hospital  JPharmacopoeia.) 

No.  39. — Lariique's  Gout  Pills. 

Each. 

Take  of  Extract!  colocyuthidis  compositi  .    ^iss,  gr.  vj     gr.  4. 
Extract!  colchici  acetici  .    .    .    .    gr.  x  gr.  |. 

Extract!  digitaUs  gr.  v  gr.  \. 

Misce,  fiat  mass,  in  pilulas  xxiv  dividenda.  Take  two  for  a  dose. 

This  is  the  common  recipe  in  Phihidelphia ;  according  to  Wittstein 
each  of  the  French  Lartique's  pills  contains  2  grains  of  powdered 
colchicum  seed. 

ITo.  40. — BecquereVs  Gout  Pills. 


Each  pill. 

Take  of  Sulphate  of  qiiinia  2  dralims     2^  gra!iis. 

Extract  of  digitalis  15  grains  grain. 

Powd.  colcMcum  seed    ....     2  scruples    ^  grain. 


Mix,  and  divide  into  50  pills.    Dose,  1  to  3  pills  for  several  days. 
These  pills  are  stated  to  have  removed  attacks  of  acute  gout  in 
seven  or  eight  hours. 

ISTo.  41. — Pil.  Colchici  c.  Hydrarg.    (King's  College,  London.) 

Each. 

Take  of  Acet.  ext.  colchicum  24  grains       2  grs. 

Mercurial  mass   36  grains      3  grs. 

Mix.    Make  12  pills. 

"ExciTO-MoTOR  Stimulants," 
'Eo.  42. — Powders  given  in  Uterine  Hemorrhages. 

Each. 

Take  of  Ergot,  freshly  powdered     .    .    .  gr.  10. 

Alum,  in  powder  9j  .    S^-  ^i- 

Mix,  and  divide  into  six  equal  parts. 

Arterial  Sedatives, 
]^o,  43. — Powders  of  Nitre  and  Tartrate  of  Antimony. 

Each. 

Take  of  Tartrate  of  antimony  and  potassium  .    gr.  j         gr.  ^. 

Nitrate  of  potassium   gr.  2|. 

Sugar,  each  3ss  gr.  2;^. 

Triturate  into  powder,  and  distribute  equally  into  twelve  papers. 

Emetics. 

]^o.  44. — A  Prompt  and  Efficient  Emetic. 

^  Each. 

Take  of  Pulveris  ipecacuanhee  .    .    ,    .    .    .    3ss  gr.  xv. 

Antimonii  ct  potassii  tartratis  ,    .    .    gr.  ij         gr.  j. 
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Misce,  et  divide  in  pulveres  ij.  Signa. — Take  one  in  a  little  mo- 
lasses, or  sugar  and  water,  and  follow  it  by  a  draught  of  warm 
water.  If  one  powder  does  not  produce  the  effect,  the  second  may 
be  taken  soon  after. 

Sometimes  calomel  is~  added  to  emetic  powders,  and  both  a  pur- 
gative and  emetic  effect  arc  produced.  Emetics,  as  such,  are  never 
given  in  pill. 

Cathartics  and  Laxatives. 

To  this  class  belong  six  of  the  pills,  and  two  of  the  compound 
powders  of  the  Pharmacopoeia. 

'No.  4:S.—Pilulce  Bhei,  U.  S.  P. 

Reduced.  Each. 

Take  of  Rhubarb,  in  powder   ....    5vj    gr.  xxxvj   gr.  3. 

Soap  •    .    •    3ij     gr.  xij        gr.  1. 

Beat  them  with  water,  so  as  to  form  a  mass,  to  be  divided  into 
120  pills.    (Reduced,  into  12  pills.) 

The  following  recipe  will  make  an  elegant  rhubarb  pill  without 
the  use  of  soap,  which  is  objectionable  as  imparting  a  disposition 
to  become  mouldy,  and  produce  an  unpleasant  odor  when  damp. 

Each. 

Take  of  Powdered  rhubarb  gr.  xlviij   gr.  iv. 

Comp.  tincture  of  cardamom  .    .    .    gtt.  xlviij  gtt.  iv. 

Triturate  into  a  mass,  and  divide  into  twelve  pills. 

No.  46. — Pilulce,  Ithei  Compositce,  TJ.  S.  P. 

Reduced.  Each. 

Take  of  Rhubarb,  in  powder  •    .    .    oj         gi'-  ^^iv  2  grs. 

Aloes  "         ...    3vj        gr.  xviij  grs. 

Myrrh  "         .    .    .    ,^ss        gr.  xij  1  gr. 

Oil  of  peppermint  ....    fgss      TlXij  ^ 

Beat  them  with  water,  so  as  to  form  a  mass,  to  be  divided  into 
240  pills.    (Reduced,  into  12  pills.) 

No.  47. — PilulcB  Aloes,  U.  S.  P. 

Reduced.  Each. 

Take  of  Aloes,  in  powder   ....  2  grs. 

Soap,  each  5j         9ij  2  grs. 

Beat  them  with  water,  so  as  to  form  a  mass,  to  be  divided  into 
240  pills.    (Reduced,  20  pills.) 

No.  48. — Pilulce  Aloes  et  Myrrhm,  TJ.  S.  P. 

Reduced.  Each. 

Take  of  Aloes,  in  powder   ....    ^ij        gr.  xxiv  2  grs. 

Myrrh        "  gr.  xij  1  gr. 

Saffron       "         ....    §88        gr.  vj  ^  gr. 
Syrup,  sufficient  quantity                   q.  8. 

Beat  the  whole  together  so  as  to  form  a  mass,  to  be  divided  into 
480  pills.    (Reduced,  12  pills.) 
62 
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A  tonic  and  eramenagogue  catbartic,  known  as  Rufus's  pills. 
Saffron  may  be  reduced  to  powder  by  heating  it  in  a  capsule  till  it 
becomes  crisp,  then  triturating  in  a  mortar. 

No.  49.— Z)r.  Chapman's  Dinner  Fills. 


Reduced.  Each. 

Take  of  Powdered  aloes      ....  err. 

"       mastich,  of  each  .    ^ij         gr.  xviij  U  gr. 

"       ipecac  Qiv       gr.  xij  1  gr. 

Oil  of  caraway  TUxij     TTLij  Trace. 


Mix,  and  make  into  mass  with  water,  and  divide  into  eighty 
pills.    (Reduced  quantity,  twelve  pills.) 

These  pills  are  much  used  in  habitual  costiveness  ;  the  presence 
of  the  mastich  protracts  the  solvent  action  of  the  fluids  upon  the 
aloes,  so  that  one  pill,  which  is  a  dose,  taken  before  dinner,  will 
produce  a  gentle  operation  the  next  morning. 

IsTo.  50. — Filulce  Aloes  et  Mastiches,  U.  S.  P.  (Lady  Webster's  Pills.) 


Take  of  Socotrine  aloes,  in  fine  powder,  a  troyounce  and 

a  half  If  gr. 

Mastich,  in  fine  powder, 

Ked  rose,  in  fine  powder,  each,  half  a  troyounce    ^  gr. 


Beat  them  together  with  water,  so  as  to  form  a  pilular  mass,  to 
be  divided  into  400  pills. 

This  is  now  an  officinal  preparation,  which  has  long  been  known 
as  a  popular  remedy  for  costiveness.  One  or  two  taken  before  dinner 
will  usually  produce  an  evacuation  on  the  following  day. 

No.  51. — Dr.  Mitchell's  Aperient  Pills. 

Each. 

Take  of  Pulveris  aloes  gr.  xij        1  gr. 

"      rhei  gr.  xxiv      2  grs. 

Hydrarg.  chlor.  mit  gr.  ij  ^  gr. 

Antim.  et  potas.  tart  gr.  j  j\  gr. 

Misce,  fiant  pilulse  No.  xij. 

One  acts  as  an  aperient,  two  or  three  as  a  cathartic. 

No.  52. — Laxative  Tonic  Fills.    (Dr.  Parrish,  Sen.) 

Each. 

Take  of  Powdered  Socotrine  aloes    .    .    .    .    9ij  1  gr. 

"        rhubarb  Biv  2  grs. 

Oil  of  caraway  gtt.  xij       \  drop. 

Extract  of  gentian  Bij  1  gr. 

Make  into  forty  pills.    Dose,  two  before  dinner. 

JnTo.  SS.—Fulvis  Aloes  et  Canelloi,  U.  S.  P.    {Hiera  Picra.) 

Reduced. 

Take  of  Socotrine  aloes,  in  fine  powder     .    .    ^xij  5iss. 
Cancha,  in  fine  powder  oiij  3iU- 

Rub  them  together  until  they  are  thoroughly  mixed.^ 
Hiera  piera  is  generally  macerated  in  some  kind  of  spirit,  and 
taken  in  draughts  as  a  stomachic  laxative. 
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No.  54. — Pidvis  Jalapoe  Composiius,  U.  S.  P. 

Take  of  Jalap,  in  fine  powder  Sj-. 

Bitartrate  of  potassium,  iu  line  powder  .    .    .    .  Sy- 

Mix  them. 

Tliis  is  a  mild  laxative,  given  in  doses  of  gv.  xvto  ^ss.  Sulphur 
and  bitartrate  of  potassium  are  much  associated  in  about  equal  bulks. 

!N'o.  55. — Calomel  and  Jcdap  Powder. 

Take  of  Hj'drargyri  chloridi  initis  gr.  xv. 

Pulveris  jalapse   §j. 

Misce. — To  be  given  at  a  -dose. 

In  the  same  way  rhubarb  is  very  commonly  associated  with 
calomel. 

No.  56. — Pidvis  Phei  Comjoosiius,  U.  S.  P. 

For  one  dose. 

Take  of  Khubarb,  iu  fine  powder,  four  troyounces  ...     gr.  xv. 

Magnesia,  twelve  troyounces  gr.  xlv. 

Ginger,  in  fine  powder,  two  troyounces  ....    gr.  viiss. 

Eub  them  together  until  they  are  thoroughly  mixed. 

This  was  a  new  officinal  compound  powder  in  1860,  which  is  well 
adapted  to  use  as  a  laxative  and  antacid.  Charcoal  and  magnesia 
are  much  used  for  a  similar  purpose. 

No.  57. — Neutralizing  Powder. 

Take  of  Bicarbonate  of  sodium, 
Powdered  rhubarb. 

Powdered  mint  (the  herb)  Equal  parts.  ' 

Hub  the  mixed  ingredients  through  a  sieve  of  sixty  meshes  to 
the  linear  inch. 

Dose,  a  teaspoonful  as  an  antacid  remedy  in  diarrhoea  and  dys- 
pepsia. 

No.  58. — Pulveres  Effervescentes  Aperientes,  U.  S.  P.  {Seidlitz 

Powders.) 

Each  powder. 


Take  of  Bicarbonate  of  sodium,  in  fine  powder,  a  troyounce  9ij. 
Tartrate  of  potassium  and  sodium,  in  fine  powder, 

three  troyounces  gij. 

Tartaric  acid,  in  fine  powder,  four  hundred  and 

twenty  grains  gr.  xxxv. 


Mix  intimately  the  bicarbonate  of  sodium  with  the  tartrate  of 
potassium  and  sodium,  and  divide  this  mixture  into  twelve  equal 
parts.  Tben  divide  the  tartaric  acid  into  the  same  number  of  equal 
parts.  Lastly,  keep  the  parts  severally  of  the  mixture  and  of  the 
acid  in  separate  papers  of  different  colors. 

The  character  of  the  paper  used  for  dispensing  Seidlitz  powders  is 
very  important;  a  rag  blue  indigo-dyed  paper  is  the  proper  one,  its 
color  being  permanent,  and  a  glazed  well-calendered  white  paper 
is  the  most  appropriate  for  containing  the  acid.  Tin  boxes  are  best 
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for  keeping  them  in,  as  pasteboard,  if  placed  on  a  damp  or  wet  sub- 
stance, will  be  softened,  and  the  contained  powders  injured. 

Directions  for  Use. — Take  two  glasses  with  about  a  gill  of  cold 
water  in  each,  dissolve  in  one  the  contents  of  the  blue,  and  in  the 
other  of  the  white  jDaper,  mix,  and  drink  immediately. 

No.  59. — Pills  for  Habitual  Costiveness.    (Dr.  E.  Cutter,  "Woburn, 

Mass.) 

Take  of  Pulv.  ipecacuanhse  gr.  x. 

Hydrarg.  chlor.  mit  gr-  iij- 

Ext.  taraxaci  gij. 

Misce. — Ft.  pilulse;  ISTo.'xxx. 

Dose,  one  three  times  a  day.  A  mild  and  effectual  remedy  for  a 
very  common  symptom. 

1^0.  60. — Pilulce  Catharticce  Compositce,  U.  S.  P. 

Each. 

Take  of  Compound  extract  of  colocynth   .    .    gr.  xxxij     1^  gr. 
Extract  of  jalap,  in  fine  powder  .    .  1  gr. 

Mild  chloride  of  mercury,  each  .  .  gr.  xxiv  1  gr. 
Gamboge,  in  jDowder  gi'-  "vj  ^  gr. 

Mix  the  powders  together;  then  with  water  foi'm  a  pilular  mass, 
to  be  divided  into  24  pills. 

These  well-known  and  popular  pills  are  very  easy  to  make,  if  the 
extracts,  both  of  colocynth  and  jalap,  are  of  proper  consistence,  or 
powdered  before  being  incorporated  with  the  other  ingredients ; 
but  if  the  extract  of  jalap  is  of  a  tough  consistence,  which  it  fre- 
quently reaches  by  partial  di'ying,  it  is  almost  impossible  to  incor- 
porate it  with  the  other  ingredients.  Powdered  extract  of  jalap, 
when  obtainable,  may  be  kept  in  a  salt-mouth  bottle  like  any  other 
powder,  and  a  few  drops  of  moisture  will  form  it  into  a  plastic 
mass.  The  tough  extract  should  be  further  dried  and  powdered, 
or  may  be  softened  by  heating  and  triturating  in  a  capsule  with 
diluted  alcohol. 

Under  the  name  of  Antibilious  fills,  this  preparation,  of  more  or 
less  perfect  quality,  is  vended  in  great  quantities  over  the  country, 
and  by  its  admirable  combination  of  cathartic  properties  is  well 
adapted  to  supersede,  as  a  popular  remedy,  the  numerous  nostrums 
advertised  and  sold  for  similar  purposes. 

ISTo.  61. — Pills  of  Colocynth  and  Hyoscyamus,    (Middlesex  Hospital, 

London.) 

Each. 

Take  of  Extracti  colocynthidis  compositse  .    .    ^ss  3  grs. 

Extracti  hyoscyami  Bj  2  grs. 

M. — Ft.  piluljB  X.    Dose,  one  to  three  pills. 


1^0.  Q%— Tonic  Pills  of  Podophyllin. 


Each. 


Take  of  Podophyllin  gr-  ij         i  S^^^}^- 

Powd.  rhubarb  gi'.  xviij     3  grams. 

Powd.  capsicum  gr.  iv         s  gram. 

Mix  and  make  into  six  pills. 
Dose,  one  to  two. 
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To  produce  ptjalism  podophyllin  should  be  combined  with  opium 
iu  small  doses  frequeutly  aud  continuously. 

No.  6S,—3Iodified  Cathartic  Fills.    (E.  Parrish.) 

Each. 

Take  of  Gamboge,  in  powdci*  gi'-  v  i  grain. 

Podophyllin,  iu  powder  gr.  ij  grain. 

Aloes,  in  powder  gr.  xxx  H  grain. 

Calomel  gr.  xx  1  grain. 

Ginger,  in  powder, 

Capsicum,  iu  powder,  each  ....    gr.  ij  ^5  grain.. 
Fluid  extract  of  podophyllum,  sufficient. 

Mix  the  dry  powders,  and  triturate  with  the  fluid  exti'act  into  a 
pilular  mass;  divide  this  into  twenty  pills. 

The  object  of  this  formula,  prepared  for  a  physician  in  the  West, 
is  to  furnish  an  Antibilious  fill  the  ingredients  of  which  are  readily 
obtainable,  genuine,  and  of  good  quality.  The  difficulties  met  with 
by  practitioners,  in  procuring  the  costly  extracts  of  colocynth  and 
of  jalap  of  standard  quality,  have  led  to  inquiries  for  a  modified 
formula  with  cheap  and  common  materials. 

'Eo.  64. — Fills  of  Aloin  and  Fodophyllin. 

Each. 

Take  of  Albin  gr.  xxiv      1  grain. 

Podophylhn  gi'-  xij         i  grain. 

Oleoresin  of  ginger  'ft\^  iv  g  minim. 

Triturate  the  solid  ingredients  into  a  uniform  powder,  add  the 
oleoresin  or  piperoid  of  ginger,  make  a  mass,  and  divide  into 
twenty-four  pills.    Dose,  from  one  to  three. 

iN'o.  65. — Dr.  Alberti's  Small  Antibilious  Fills. 

Each. 

Take  of  Calomelanos  gr.  x  ^  gr. 

Pulv.  gambogise  gr.  v  ^  gr. 

Misce  et  fiant  pilulge  xxx.    Dose,  two  or  three  pills. 

N"o.  66. — Fills  of  Qroton  Oil. 

Each. 

Take  of  Croton  oil  lU  iv  ttl  |. 

Crumb  of  bread  gr.  xvj        gr.  j. 

Make  into  sixteen  pills. 

Croton  oil  and  castor  oil  are  both  capable  of  forming  soaps  with 
caustic  soda,  which,  being  purified  by  solution  in  alcohol,  and 
solidified  in  moulds,  are  eligible  cathartic  preparations. 

Diuretics  and  Expectorants. 

These  classes  of  medicines  are  very  little  given  in  the  form  of 
pill  or  powder. 

ITo.  67. — Filulce  Seillce  Compositce^  U.  S.  P. 

Reduced.  Enoh. 

Take  of  Squill,  in  fine  powder  .    .    .    3.j         gr.  vj  ^  gr. 

Ginger,  in  fine  powder     .    .    gij         gr.  xij  1  gr. 

Ammoniac,  in  fine  powder  .    3ij         gr.  xi'j  1  gi*. 

Soap,  in  fnic  powder    .    .    .    giij        gr.  xviij  1^  gr. 

Syrup,  a  sufficient  quantity.  q.  s. 
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Mix  the  powders,  then  beat  them  with  the  syrup  so  as  to  form  a 
pilular  muss,  to  be  divided  into  120  pills.  (Twelve  pills  for  the 
reduced  quantity.) 

Soap  and  syrup  seem  a  poor  kind  of  mixture,  especially  as  either 
would  be  a  sufficient  excipient  without  the  other;  the  pills  are  so 
lai'ge  that  the  syrup  is  not  only  unnecessary  but  renders  the  pill 
larger  than  if  made  with  water. 


ISTo.  68. — Aromatic  Pills.  {Mutter's.) 

Take  of  Oil  of  copaiva, 
Oil  of  cubebs, 

Oil  of  turpentine,  each  f  3j. 

Magnesia  gij. 

Mix,  and  form  sixty  pills. 

Some  recipes  direct  4  grains  of  powdered  opium  to  this  number. 
They  would  be  improved  in  a  pharmaceutical  aspect  by  substituting 
copaiva  and  Venice  turpentine  for  the  oils  of  copaiva  and  turpen- 
tine. One  drachm  of  white  turpentine  is  necessary  to  form  the 
mass.    The  dose  is  two  pills  three  times  a  day  in  gonorrhoea. 

M.  Ricord  prescribes  tar  and  copaiva  combined;  they  are  said 
to  neutralize  each  other's  noxious  tastes  and  to  be  less  liable  to 
disagree  with  the  patient  than  copaiva  alone.  The  proportions  of 
this  mixture  are  275  parts  of  copaiva  to  35  of  tar  and  25  of 
magnesia. 

ITo.  69. — Compound  Copaiva  Pills. 

Take  of  Copaiva   .    .    .  3ij 

Powdered  cubebs  3iijss. 

"Wax  3j. 

By  a  gentle  heat  melt  the  wax,  then,  add  the  copaiva,  and  imme- 
diately afterwards  sift  in  the  cubebs,  stiri'ing  thoroughly.  While 
it  is  yet  warm,  roll  out  and  divide  into  100  pills. 

Diaphoretics,  etc. 
ISTo.  70. — Pulvis  Ipecacuanhse  Compositus,  U.  S.  P.   {Dover's  Powder.) 

(Pulvis  Ipecacuanhse  et  Opii,  U.  S.  P.  1850.) 

Reduced. 

Take  of  Ipecacuanha,  in  fine  powder   ....  gr.  g. 

Opium,  dried  and  in  fine  powder,  each  .    3j  gr.  j. 

Sulphate  of  potassium  5j  gi'-  viij. 

Rub  them  together  into  a  very  fine  powder.  Dose,  ten  grains, 
the  reduced  qua'ntity  in  the  above  recipe. 

This  valuable  preparation  is  too  well  known  to  require  much 
comment ;  it  is  used  in  a  great  variety  of  cases  in  which  a  sedative 
diaphoretic  is  indicated.  It  should  be  remembered  that  the  opium 
is  to  be  dried  before  being  weighed,  otherwise  the  powder  will  be 
deficient  in  strength.  It  should  also  be  well  and  thorouo-hly  tritu- 
rated from  containing  hard  crystals  to  an  almost  impalpable  powder. 
It  is  said  to  be  less  liable  to  nauseate  in  the  form  of  pills,  which 
may  be  made  with  some  suitable  extract  or  with  honey,  to  contain 
3  to  4  grains. of  the  powder. 


ALTERATIVES — 


EMMENAGOGUES. 
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Alteratives. 

No.  Il.—Filulce  Antimonii  Compositce,  U.  S.  P.    (Plummer's  Pills.) 

Each. 


Take  of  Sulphurated  antimony   i  grain. 

Mild  chloride  of  mercury,  each,  one 

hundred  and  twenty  grains  .    .    .  (^ij)              i  grain. 

Guaiac,  in  fine  powder   1  grain. 

Molasses,  each,  half  a  troyounce  .    .  (^ss)            1  grain. 


Rub  the  sulphurated  antimony  first  with  the  mild  chloride  of 
mercury  and  afterwards  with  the  guaiac  and  molasses  so  as  to  form 
a  pilular  mass.    To  be  divided  into  240  pills. 

This  is  a  new  officinal,  though  long  known  and  much  employed 
in  England,  where  it  is  known  as  the  comj)ound  calomel  pill.  Sul- 
phurated antimony  is  the  new  najme  given  to  the  precipitated  sul- 
phuret  of  former  Pharmacopoeias. 

Dose  of  the  pills,  from  one  to  two  twice  a  day,  as  a  powerful 
alterative. 

"No.  72. — Compound  Pills  of  Iodide  of  Mercury. 

Each. 

Take  of  Green  iodide  of  mercury     .    .    .    .    gr.  x  ^  gr. 

Kesin  of  guaiacum  y  ij  2  gr. 

Extract  of  conium  gss      '         1^  gr. 

Triturate  the  resin  of  guaiacum  into  a  mass  with  a  little  alcohol, 
then  incorporate  with  it  the  extract  of  conium  and  iodide  of  mer- 
cury, and  divide  into  twenty  pills. 

These  pills  are  alterative,  and  maybe  used  in  scrofulous  and  skin 
diseases.  Extract  of  sarSaparilla  may  be  added  to,  or  substituted 
for,  some  of  the  other  ingredients. 

ISTo.  73. — Alterative  Powders  of  Calomel. 

Each. 

Take  of  Hydrargyri  chloridi  mitis    .    .    .    .    gr.  j.  yV* 
Sacchari  gr.  xj  \\, 

Misce,  fiat  pulvis  in  chartulas  xij  dividenda. 
Sifjna. — Take  one  every  hour  (or  two  hours),  till  the  gums  are 
touched. 

When  there  is  a  disposition  to  undue  purging,  from  gr.  ss  to  gr. 
ij  of  powdered  opium  may  be  added  to  the  above  quantities. 

No.  74. — Pil.  Hydrarg.  Bichlorid.    (Westminster  Hospital.) 

One  pill. 

Take  of  Corrosive  sublimate     ....    Three  grains.        ^  grain. 

Muriate  of  ammonium     .    .    .    Four  grains.  ^  grain. 

Crumb  of  bread  Sutlicient. 

Mix.    Make  into  24  pills.    Dose  one  pill  three  times  a  day. 

EiMMENAGOQUES. 

No.  75. — Dr.  Otlo^s  Emmenagogue  Pills. 

Take  of  Dried  sulphate  of  iron   gr.  xlviij. 

Aloes,  in  powder   gr.  xij. 

Turpentine   gr.  xxxij. 

Oil  of  turpentine   gtt.  x  or  q.  s. 
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Make  a  mass,  and  divide  into  thirty  pills.  Dose,  two,  three 
times  a  day. 

Prescribed  originally  by  the  late  Dr.  J.  C.  Otto,  and  very  fre- 
qently  by  the  late  Dr.  Isaac  Parrish.  A  similar  recipe  is  often  di- 
rected by  Dr.  Pepper,  in  the  Pennsylvania  Ilosjjital  Clinique. 

The  cautious  addition  of  oil  of  turpentine  insures  an  adhesive 
and  plastic  mass. 

ITumerous  pills  containing  aloes,  myrrh,  and'  iron,  given  under 
the  head  of  tonics  and  cathartics,  are  much  used  as  emmenagogues. 
{See  also  Hooper's  Female  Pills,  among  the  patent  medicines.) 

Trochisci. — Lozenges. 

In  addition  to  the  description  of  this  class  of  preparations  at 
page  788,  etc.,  I  append  the  following  as  an  example  of  the  mode 
of  prescribing  them  extemporaneously : — 

IsTo.  76. — Prescription  for  Diaphoretic  Lozenges. 

Each. 

Take  of  Pulv.  ipecac  gr.  vj  ^  gr. 

Potass,  citrat  3j  2^  gr. 

P.  ext.  glycyrrh   4  gr. 

Pulv.  acacite,  aa  oj,  Bij        4  gr. 

Tinct.  Tolutani  gtt.  vj  5  drop. 

M. — ^Ft.  trochisci  xxiv.    Dose,  for  a  child,  one  every  two  hours. 

The  mode  of  dividing  this  mass  after  rolling  it  into  a  rectangular 
sheet  may  be  to  cut  it  equally  into  six  oblong  sheets,  each  of  which 
may  be  cut  into  four  equal  parts  by  a  spatula,  the  surface  being 
dusted  with  powdered  liquorice  or  sugar. 

PoMis  Laxans.    Laxative  Cake. 

This  preparation,  which  is  somewhat  used  abroad,  has  not,  I  be- 
lieve, been  introduced  into  the  United  States.  It  is  prepared  by 
painting  the  under  side  of  small  biscuits  with  an  alcoholic  solution 
of  jalap  resin,  2  grains  of  the  resin  to  each,  and  covering  the  sur- 
face with  a  thin  layer  of  a  mixture  consisting  of  white  of  egg, 
sugar,  and  a  little  tragacanth,  beaten  together.  The  dose  is  2  or  3 
cakes  for  a  grown  person,  1  for  a  child  of  6  to  8  years.  The  substi- 
tution of  resin  of  podophyllum  would  be  an  improvement,  on  the 
score  of  cheapness. 

Granules  or  Pellets. 

This  species  of  preparation  was  introduced  into  practice  by  the 
homo3opathic  practitioners,  and,  as  applied  to  some  powerful  reme- 
dies, has  been  introduced  into  regular  practice.  Sugar  granules  are 
made  by  the  confectioner.  They  are  medicated  by  the  pharma- 
cist as  follows:  The  dose  to  be  contained  in  each  granule  is  first 
determined;  the  required  quantity  of  the  medicinal  substance  is 
now  dissolved  in  strong  alcohol  or  ether,  sufficient  to  moisten  the 
requisite  quantity  of  pellets  ;  these  being  now  counted  out  arc  to  be 
agitated  with  the  solution  in  a  shallow  dish  till  it  is  equally  divided 
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among  them  and  until  the  solvent  has  evaporated.  The  granules 
are  liable  to  vary  somewhat  in  the  quantity  of  the  absorbed  solu- 
tion, and  it  is  therefore  important  that  the  agitation  be  continued 
without  intermission  until  no  trace  of  moisture  can  be  detected  ; 
the  employment  of  the  strongest  alcohol  or  ether  is  necessary,  so 
that  a  larger  amount  of  the  solvent  may  be  employed  without  lique- 
fying the  sugar.  Such  medicines  only  are  prepared  in  this  way  as 
are  given  in  very  small  doses,  and  the  vegetable  alkalies  and  neu- 
trarprinciples  are  particularly  adapted  to  it.  Generally,  more  than 
one  of  the  granules  contain  the  full  dose  of  the  medicine.  It  has 
become  customary  to  have  them  contain  the  one-hundredth,  one- 
iiftieth,  one-twentieth,  or  the  one-sixteenth  part  of  a  grain  of  the 
medicinal  compound. 

It  should  be  borne  in  mind  that  the  granules  here  described  must 
not  be  confounded  with  those  made  by  pharmacists  of  known  and 
respectable  standing ;  the  process  pursued  in  making  them  is  the 
same  as  that  in  use  in  making  pills  ;  after  the  formation  and  divi- 
sion of  the  mass  the  granules  are  coated  with  sugar,  and  thus  ren- 
dered acceptable  to  the  palate  and  stomach  of  the  most  fastidious. 


Suppositories. 


These  are  rounded,  generally  elongated,  masses,  designed  to  be 
inserted  into  the  rectum  for  the  purpose  of  affecting  the  lower  in- 
testine, or,  by  absorption,  the  system  generally. 

1^0.  77. — Pihdce  Sajponis  Compositce,  U.  S.  P. 

Take  of  Opium,  in  fine  powder,  sixty  grains. 

Soap,  in  fine  powder,  half  a  troyounce. 

Beat  them  together  with  water,  so  as  to  form  a  pilular  mass. 

The  foregoing  and  simple  soap  suppositories  are  formed  by  cut- 
ting the  mass  and  rolling  it  into  convenient  shapes.  Suppositories 
are  also  prepared  from  honey,  by  boiling  down  this  substance  till  it 
becomes  sufficiently  hard  to  retain  its  shape.  There  are  also  for- 
mulas given  in  the  books  for  several  anthelmintic,  anti-hemorrhoidal, 
astringent,  emmenagogue,  laxative,  and  vaginal  suppositories,  as 
well  as  for  belladonna,  calomel,  cicuta,  mercurial,  and  quinine  sup- 
positories. 

From  Gray's  Siqyplement  to  the  Pharmacopoeia^  the  following  for- 
mula for  an  anthelmintic  suppository,  taken  from  the  Codex  Medic. 
Mamburff,  1845,  is  selected. 

No,  78,— Take  of  Aloes   s^yj. 

Common  salt   5iss. 

Spanish  soap   ^iss. 

Starch   5viij. 

Mix  and  make  into  a  mass  with  honey,  and  then  form  into  cones 

of  the  required  size. 

No.  79. — Anthelmintic  Suppositories. 

Take  of  Aloes,  in  powder   ,fss. 

Chloride  of  sodium   giij. 

Flour   5  if. 

Iloney  ,  Suilicient. 
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Form  into  a  firm  paste,  and  make  into  twelve  suppositories. 
Used,  in  the  treatment  of  ascarides. 

The  following  syllabus  exhibits  the  composition  of  the  supposi- 
tories directed  in  the  last  edition  of  the  U.  iS.  and  British  Pharma- 
copoeias. 


Eemedy. 


Suppositoria  Acidi  Carbolici,  gr.  1 2,  U.  S.  P. 
"  "    Tannici,  gr.  30,  " 

"  "        "       gr.  36,  Ph.  Br. 

"  Aloes,  gr.  60,  U.  S.  P. 

"  Assafoetid£B(Tr.  f3j),U.S.P. 

"  Belladonnse  (Ex.  gr.  6),  " 

"  Hydrar.  (Ung.  gr.  60),  Ph.  Br. 

"       Morphiae  (Mur.  gr.  6),  " 

«'        Morphia  (Sul.  gr.  6),  TJ.  S.  P. 
Opii  (Extr.  gr.  12),  " 

"        Plumbi  (Acet.  gr.  36),  " 

"        Plumbi  Comp.,  Ph.  Br. 

f  "  Acet.  gr.  86  \ 
t  Opii  Pulv.  gr.  1  2  / 

"       Plumbi  et  Opii,  U.  S.  P. 

f  Plumbi  Acet.  gr.  36  1 
\  Opii  Extr.  gr.  6  J 


Excipient. 


Oil  of  Theobroma,  360  gr.,  12  suppositories. ' 
"         SOOgr.,  12 
"  "         Benzoated  lard  and  white 

■wax,  12  suppositories. 
"  "         300  gr.,  12  suppositories. 

"  "         320  gr.,12  " 

"  "         854  gr.,  12  " 

"  "         Benzoated  lard  and  white 

wax,  12  suppositories. 
"  "         Benzoated  lard  and  white 

wax,  12  suppositories. 
"  "         3-54  gr.,  12  suppositories. 

848  gr.,  12 
"  "         324  gr.,  12  " 

"  "         Benzoated  lard  and  white 

wax,  12  suppositories. 

"  318  grains. 


The  following  directions  are  given  in  the  U.  S.  Pharmacopoeia : 
Mix  the  medicinal  portion  with  a  small  quantity  of  oil  of  theobroma 
by  rubbing  them  together,  and  add  the  mixture  to  the  remainder  of 
the  oil  of  theobroma  previously  melted  and  cooled  to  the  tempera- 
ture of  95°.  Then  mix  thoroughly  without  applying  more  heat, 
and  immediately  pour  into  suitable  moulds  having  the  capacity  of 
thirty  grains  each.  The  moulds,  having  been  previousl}^  made  cold, 
must  he  kept  so  by  immersion  in  iced  water.  All  difficulty  in  re- 
moving suppositories  from  the  moulds  may  be  obviated  by  having 
the  moulds  previously  dusted  with  lycopodium.  In  the  absence  of 
suitable  moulds,  suppositories  may  be  formed  by  allowing  the  mix- 
ture, prepared  as  above,  to  cool,  care  being  taken  to  keep  the  ingre- 
dients well  mixed,  and  dividing  it  into  parts,  each  of  which  shall 
iweigh  thirty  grains,  and  may  be  made  into  a  conical  or  other  con- 
venient form  for  a  suppository. 

Medicated  Suppositories  of  Cocoa-bidter. 
Since  the  recent  general  introduction  of  suppositories  in  Phila- 
delphia, attention  has  been  increasingly  turned  to  the  use  of  cocoa- 
butter,  as  a  vehicle  for  all  the  remedies  prescribed  in  that  form; 
this  fat  is,  however,  rather  too  soft  for  such  use  Avithout  admixture. 
Dorvault  directs  about  an  eighth  part,  by  weight,  ot  wax  to  be 
added,  to  impart  the  proper  ^hardness.  Common  tallow,  niixea 
with  the  same  proportion  of  wax,  serves  as  a  cheap,  though  perhaps 
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inferior  substitute.  In  the  chapter  ou  Disijeusing,  full  directions 
arc  given  for  the  i^reparation  of  these. 

The  following  proportions  are  used  in  Philadelphia,  but  the 
medicinal  ingredients  may  be  mixed  and  varied  to  any  extent. 

Cocoa-butter  alone, 

and  combined  vrilh  Extract  of  opium  J  to  2  grains. 

"  "  Acetate  of  morphia,  |  to  J  grain. 

"  ''  Extract  of  belladonna,     to  1  grain. 

"  "  Tannic  acid,  3  to  5  grains. 

"  "  Acetate  of  lead,  3  to  5  grains. 

"  "  Monsell's  salt,  1  to  3  grains. 

*'  "  Santonine,  1  to  3  grains. 

"  "  Sulphate  of  quinia,  1  to  5  grains. 

*'  "  Podophyllin,  1  to  2  grains. 

"  "  Mercurial  ointment,  5  grains. 

Some  pharmacists  issue  catalogues  of  suppositories  v^'ith  numbers 
affixed  to  each  formula,  by  which  it  is  designed  they  shall  be  pre- 
scribed ;  there  seems  no  advantage  in  this  method  to  compensate 
for  its  liability  to  lead  to  confusion  and  mistakes.  {See  paper  on 
this  subject  by  E.  Parrish  and  W.  C.  Bakes,  American  Journal  of 
Pharmacy^  1861,  p.  5  ;  also  paper  by  "W.  C.  Bakes,  1863,  p.  228  ;  also 
the  chapter  on  the  Art  of  Dispensing.) 

In  the  occasional  instances  in  which  it  is  desirable  to  thrust  the 
suppository  some  distance  above  the  external  orifice  of  the  rectum, 
the  instrument  here  figured  may  be  used ;  it  is  made  of  syringe- 

ris.  24.5. 


Tube  and  piston  for  introducing  suppositories. 

metal,  or  of  wood.  A.  B.  Taylor,  in  the  Americaji  Journal  of 
Pharmacy,  vol.  xxxiii.  p.  202,  has  figured  a  metallic  piston,  called  a 
"  suppositer,"  adapted  to  introduce  suppositories,  having  a  smaller 
cylindrical  termination  at  the  base  of  the  cone,  such  as  he  prepares, 
but  it  is  not  adapted  to  the  ordinary  shaped  cones. 


CHAPTER  IV. 

LIQUID  PREPARATIONS,  SOLUTIONS,  MIXTURES,  ETC. 

The  term  mixture  is  applied  strictly  to  those  liquids  in  which 
insoluble  substances  are  suspended,  but,  in  a  more  general  sense,  to 
all  liquid  medicines  not  included  in  one  of  the  several  classes  of 
solutions,  infusions,  tinctures,  etc.  In  the  present  chapter  I  shall 
for  convenience  include  all  exteiniwraneous  preparations  prescribed 
for  internal  use  in  the  liquid  form,  endeavoring  to  adopt  such  a 
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classification  as  will  aid  the  student  in  acquiring  a  knowledge  of 
the  princii^les  which  should  guide  the  practitioner  in  their  compo^ 
sition. 

The  hints  given  towards  the  preparation  of  ingredients  into  the 
form  of  pills  are  generally  quite  reversed  in  the  case  of  mixtures, 
which  should  mostly  be  composed  of  substances  in  part  or  entirely 
soluble,  or  by  their  lightness  readily  diflusible  in  water.  In  mix- 
tures, the  use  of  excipients  is  not  limited,  as  in  the  other  case,  by 
the  necessity  of  not  exceeding  a  certain  bulk,  but  they  may  be 
freely  added  with  a  view  of  improving  the  composition  physically, 
pharmaceutically,  and  therapeutically,  and  within  certain  pretty 
wide  bounds,  while  the  range  of  medicinal  agents  prescribed  is 
enlarged  by  the  addition  of  a  great  number  of  fluids,  as  the  fixed 
and  essential  oils,  ethers,  solutions  of  ammonia,  etc.  There  are 
reasons,  however,  which  make  the  art  of  combining  in  the  liquid 
much  more  difhcult  than  in  the  solid  form.  In  the  presence  of 
water,  the  great  neutral  solvent,  the  chemical  afliuities  of  various 
saline  ingredients  are  fully  brought  into  play,  which,  when  in  a 
dry  or  even  a  plastic  condition,  are  without  action  upon  each  other; 
again,  the  physical  difficulties  to  be  overcome  in  this  form  of  prepa- 
ration are  greater  than,  in  the  foregoing,  because  the  variety  of 
materials  to  be  combined  is  increased.  The  proper  suspension  of 
fixed  and  essential  oils,  for  instance,  is  a  matter  of  no  little  skill, 
and  the  division  and  ditfusion  of  various  powders  require  judg- 
ment and  skill  attainable  by  a  familiarity  with  their  ph3'sical 
properties. 

There  is  also  in  the  introduction  of  excipients  and  adjuvants, 
great  scope  for  the  exercise  of  ingenuity,  to  improve  not  only  the 
flavor,  but  the  appearance  of  mixtures. 

l^^ext  to  a  considerable  range  of  practice  in  the  composition  of 
mixtures,  I  know  of  no  better  way  to  become  familiar  with  the 
subject,  than  by  a  study  of  the  syllabus  like  that  here  presented, 
together  with  a  number  of  approved  formulas,  such  as  are  grouped 
together  in  this  chapter. 
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Medicines  suited  to  Liquid  Form. 


MOST  SOLnBLE  SALTS,  LIGHT  INSOLUBLE  POWDERS,  EXTEACTS,  GUM  BESINS,  FIXED  AND 
ESSENTIAL  OILS,  AND  ALL  TUE  GALENICAL  SOLUTIONS. 


SOLUBLE. 


FOKiMING  ELIGIBLE   SOLUTIONS  WITH 
WATER. 

Alumen. 
Animon.  murias. 
Autim.  et  potass,  tart. 
Barii  chloridum. 
Calcii  chloridum. 

"  hypophosphis. 
Ferri  sulphas. 

"    et  pot.  tartras. 
"  pyrophosphas. 
Mangauesii  sulphas, 
Maguesii  sulphas. 
Potassii  acetas. 
"  bicarbonas. 
"  carbouas. 
"  citras. 
"  chloras. 
"  hypophosphis. 
"  tartras. 
"  bromidum. 
"  iodidum. 
Morphise  acetas. 
"  murias. 
"  sulphas. 
Sodii  bicarbonas. 
"  boras 
"  carbonas. 
"  chloridum. 
"  hypophosphis. 
"  sulphas. 
"    et  pot.  tartras. 
"  phosphas. 
Acidum  citricum. 
"  tartaricum. 
"  tannicum. 


INSOLUBLE. 


MIXING  WITH  WATER,  BUT  NOT  FOUWING 
CLEAR  SOLUTIONS. 

Diffused  by  agitation  : — 
Magnesia. 
Potassii  bitart. 
Sulphur  pra3cip. 
Pulv.  cinchonse. 

"  ipecac. 
Calcis  phosphas. 
Quinife  sulph. 
Miscible  by  trituration  alone: — 
Extractum  acoiiiti. 

"  belladonntB. 

"  conii. 

"  hyoscj'ami. 

"  stramonii. 

"  taraxaci. 

"  krameriae. 

"  glycyrrhizse. 
Confectiones. 
Assafcetida. 
Ammoniacum. 
Guaiacum. 
Myrrha. 
Scammonium. 
Suspended  by  the  aid  of  viscid  excipicnts : — 
Copaiba. 
01.  amygdalae. 
01.  ricini. 
01.  olivffi. 
Olea  essentia. 
Feri-i  protocarb. 
Best  combined  with  a  fixed  oil  or  yelk  of 

effff  ■■— 
Ext.  Cannabis  Iudica3. 
Camphora. 
01.  terebinthinas. 
Chloroformum. 


REQUIRING  CERTAIN  AD- 
DITIONS TO  FORM  ELI- 
GIBLE SOLUTIONS. 

Quinise  sulphas. 
Cinchoniaj  sulphas. 
Quinidise  sulphas. 
Chinoidine. 
lodinium. 

Hydrarg.  iodid.  rub. 

Requiring  viscid  sub- 
stances, as  correctives 
or  vehicles. 

Ammonii  carbonas. 

Hydrargyri  chloridi 
oorros. 

Plumbi  acetas. 

Potassii  cyanuretum. 

I'otassa. 


BEST  FORMED  INTO  SO- 
LUTION IN  MAKING  TUB 
CHEMICAL  COMPOUNDS. 

Ammonii  acetas. 
Magnesii  citras. 
Acid,  phosphoric. 
Potassii  arsenis. 

"  bitartras. 
Arsenici  et  hyd.  iod. 
Potassa. 
Ferri  citras. 

"  ultras. 

"  phosphas. 
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For  preparations  adapted  to  use  as  vehicles  or  correctives  of  tlic 
unpleasant  taste,  and  other  properties,  especially  of  saline  sub- 
stances, see  page  725. 

Of  the  most  numerous  class  in  the  sjllahus,  those  which  form 
eligible  solutions  without  the  addition  of  any  chemical  or  other 
excipients,  it  sliould  be  remarked  that  many  are  so  well  adapted  to 
combinations  with  other  medical  or  corrective  substances  as  to  be 
rarely  prescribed  alone.  Thus,  muriate  of  ammonia  is  nearly 
always  prescribed  with  expectorant  remedies  in  cough  mixtures. 
The  bicarbonate  and  carbonate  of  potassium  and  of  sodium  with 
prophylactics,  as  in  hooping-cough  mixtures,  or  with  stimulants,  as 
in  ordinary  carminative  and  antacid  remedies ;  acetate  of  potassium 
is  much  used  with  other  diuretics.  Alum  and  borax  are  best 
adapted  to  gargles  and  astringent  washes,  in  which  other  medicines, 
not  incompatible,  may  be  combined.  Bromide  and  iodide  of  po- 
tassium are  instances  of  mineral  substances,  often  combined  with 
vegetable  alteratives,  which  increase  their  efl'ect  and  take  off  at  the 
same  time  their  very  unpleasant  sensible  properties. 

In  the  formulas  which  follow,  these  modes  of  combination  are 
illustrated  as  well  as  those  of  the  less  soluble  substances  displayed 
in  the  other  groups  of  the  syllabus. 

The  part  of  this  work  devoted  to  pharmaceutical  chemistry  con- 
tains the  mode  of  preparing  those  solutions,  the  medicinal  ingredients 
of  which  are  developed  spontaneously  in  the  process  of  preparation. 

Chemical  and  Pharmaceutical  Incompatibles. 

The  subject  of  incompatibles  is,  it  appears  to  me,  too  much  of  a 
stumbling-block  to  the  student.  A  moderate  amount  of  chemical 
knowledge  will  serve  to  guard  the  practitioner  against  the  use  of 
incompatibles  entirely,  while  the  observance  of  a  few  simple  rules 
will  be  sufficient  to  protect  from  glaring  errors  in  tbis  respect.  In 
the  list  of  substances  incompatible  with  each  other,  as  published  in 
the  older  works,  perhaps  a  majority  are  not  likely  to  be  ordered, 
on  account  of  any  fitness  they  have  for  each  other  in  their  therar 
peutical  relations,  while  it  is  well  known  that  some  of  the  most 
popular  of  prescriptions  are  framed  with  the  especial  design  of  pro- 
ducing precipitates,  which,  being  diffused  in  the  resulting  liquid, 
aid  its  general  effect. 

Authors  have  given  too  absolute  a  sense  to  the  term  incompatible, 
by  giving  sanction  to  the  idea  that  all  substances  which  form  in- 
soluble precipitates  are  incompatible  with  each  other.  An  insoluble 
compound  is  not  necessarily  inert,  but,  as  experience  abundantly 
proves,  is  frequently  the  best  and  most  eligible  form  for  a  medicine. 

The  reactions  which  occur  in  the  organism  are  not  to  be  judged 
of  by  ordinary  chemical  laws,  as  manifested  in  the  laboratory  ot 
the  chemist.  The  difference  of  action  between  the  animal  solvents 
under  the  influence  of  the  life  force,  and  those  employed  by  the 
chemist  with  the  mechanical  means  at  his  command,  are  too  well 
known  and  appreciated  to  require  extended  notice.    Living  beings 
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can  dissolve,  appropriate,  and  circulate  in  their  fluids,  substances 
which,  to  ordinary  agencies,  are  most  inti'actable  and  insoluble. 

Corrosive  sublimate,  when  precipitated  by  albumen,  gluten,  and 
casein,  is  presented  in  the  most  insoluble  form  possible,  and  yet  this 
mode  of  combination  is  highly  recommended  by  the  French  as 
being  more  easily  endured  by  the  stomach,  while  the  alterative 
etiect  is  both  mild  and  certain.  This  mode  of  procedure  is  stated 
by  Dorvault  to  be  adapted  to  a  number  of  mineral  salts,  such  as 
lead,  tin,  zinc,  copper,  silver,  platinum,  and  gold,  all  of  which  form, 
with  albuminous  substances,  compounds  insoluble  in  water  and 
ordinary  solvents,  but  soluble  in  the  liquids  of  the  alimentary  canal, 
by  the  aid  of  which  they  are  placed  in  condition  very  suitable  for 
medicinal  action. 

These  facts  are  applicable  to  toxicology.  When,  in  a  case  of 
poisoning  from  vegetable  alkalies,  tannin  or  an  astringent  decoc- 
tion is  given ;  or,  after  the  use  of  a  poisonous  dose  of  arsenious 
acid,  we  give  hydrated  peroxide  of  iron ;  or,  after  corrosive  subli- 
mate, albumen;  an  insoluble  compound  is  formed  in  each  ease,  and 
yet  it  does  not  follow  that  these  compounds  are  inert,  but  only  that 
their  immediate  effects  are  destroyed,  and  their  absorption  dimin- 
ished; indeed  it  has  been  proved  that,  in  cases  of  poisoning,  where 
antidotes  had  been  used  successfully,  the  urine  contained  both  the 
poison  and  antidote  five  or  six  days  after  they  were  taken.  The 
practice  of  administering  purgatives  and  emetics  for  the  complete 
evacuation  of  poisons,  even  after  neutralization,  is  founded  on  the 
fact  that  they  are  still  capable  of  slow  absorption. 

In  connection  with  this  subject,  it  may  be  well  to  mention  the 
fact  that  when  active  metallic  substances,  as,  for  instance,  the  salts 
of  mercury  and  of  antimony,  are  taken  for  some  time  continuously, 
they  seem  to  be  deposited  in  the  alimentary  canal  in  an  insoluble 
form,  so  that,  by  administering  a  chemical  preparation  which  forms 
with  them  soluble  salts,  they  sometimes  display  their  activity  to 
an  alarming  and  even  dangerous  extent.  The  rationale  of  the  use 
of  iodide  of  potassium,  after  the  long-continued  use  of  mercurials, 
is,  that  it  forms  an  iodide  of  mercury,  which  it  dissolves  and  carries 
off'  tlirough  the  secretions;  salivation  is  sometimes  induced,  unex- 
pectedly, in  this  way.  It  is  stated  that  patients,  who  have  used 
antimonials,  are  sometimes  nauseated  by  lemonade  made  from  tar- 
taric acid,  owing  to  the  formation  of  tartar  emetic  from  the  undis- 
solved oxide  of  antimony.  These  facts  are  not  without  interest,  in 
connection  with  the  siibject  of  pi-escribing. 

Considering  it  necessary,  as  a  general  rule,  to  avoid  the  associa- 
tion of  substances  which,  by  contact,  may  produce  unknown  or  ill- 
defined  compounds,  or  compounds  different  from  those  intended  to 
be  administered,  I  proceed  to  state  briefly  the  most  important  rules 
relative  to  incompatibles: — 
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Conditions  resulting  in  Chemical  Incompatibility* 

1.  Whenever  two  salts  in  solution  can,  hy  the  exchange  of  their 
bases  and  acids,  iorm  a  soluble  and  an  insoluble  salt,  or  two  insolu- 
ble salts,  the  decomposition  takes  place — the  insoluble  salt  is  pre- 
cipitated, or,  rarely,  by  combining  witb  the  soluble  salt,  gives  birth 
to  a  double  salt. 

2.  If  we  mix  solutions  of  two  salts  wbich  cannot  create  a  soluble 
and  an  insoluble  salt,  a  precipitate  will  not  be  formed,  though  often 
there  will  be  decomposition. 

3.  In  mixing  any  salt  and  a  strong  acid,  a  decomposition  is  very 
apt  to  take  place;  salts  containing  feeble  acids,  especially  carbonic 
and  acetic,  are  always  decomposed  by  strong  acids. 

4.  Alkalies  in  contact  witb  the  salts  of  the  metals  proper,  or  of 
the  alkaloids,  decompose  them,  precipitating  their  bases. 

5.  Metallic  oxides,  in  contact  with  acids,  combine  with  them 
and  form  salts  the  properties  of  which  are  sometimes  unlike  either 
the  acid  or  the  oxide. 

6.  Vegetable  astringents  precipitate  albumen,  gelatin,  vegetable 
alkalies,  and  numerous  metallic  oxides,  and  with  salts  of  iron  pro- 
duce inky  solutions. 

7.  Glucosides,  such  as  santonin  and  colocynthin,  should  not  be 
prescribed  with  free  acids  or  witb  eraulsin. 

8.  The  condition  most  favorable  to  chemical  action  is  a  solution 
of  the  salts  in  concentrated  form  without  the  intervention  of  viscid 
substances,  so  that  when  the  indications  require  the  employment 
of  two  substances  which  are  incompatible,  it  is  well  to  form  a  dilute 
solution  of  one  of  them  in  a  mucilaginous  or  syrupy  liquid  before 
adding  the  other.  In  this  way  the  decomposition  may  often  be 
averted. 

In  the  table  appended,  some  preparations  are  mentioned  which, 
as  a  general  rule,  the  practitioner  should  avoid  combining  with 
other  chemical  substances;  they  are  best  given  in  simple  solution, 
or  some  of  them,  with  the  addition  of  the  Galenical  preparations, 
or  simple  saccharine  or  mucilaginous  excipients : — 

Acidum  hydrocyanicum.  Potassii  cyanidum. 

"      nitro-murialicum.  "  bromidum. 

Liquor  bydrarg.  et  ai-sen.  iod.  "  iodidijm. 

"     potassii  arsenitis.  "  perraanganas. 

"     calcis.  Ferri  et  pot.  tartras. 

"     barii  chloridi.  Quinias  sulphas. 

"     calcii  chloridi.  CinchoniiB  sulphas. 

"     iodinii  compositus.  Quinidite  sulphas. 

"     potasstB.  Morpbioe  sulphas. 

"     ferri  citratis.  "  murias. 

"     ferri  iiitratis.  "  acetas. 

«'     morphias  sulphatis.  "  valerianaa. 

Tinot.  ferri  chloridi.  Zinci  acetas. 

Tinct.  iodinii.  Potassii  acetas. 
Antimonii  et  potassii  tartras. 

In  addition  to  what  has  been  said,  it  seems  proper  to  notice 
what  will  be  more  particularly  brought  into  view  in  commenting 

*  See  all  the  1st  chapter  on  Inorganic  Chemicals,  page  109. 
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on  the  formulas  which  follow;  the  intentional  use  of  medicines,  in 
one  sense  incompatible,  for  the  purpose  of  producing  new  and  more 
desirable  compounds.  The  proto-carbonate  of  iron  is  in  this  way 
produced  from  the  sulphate  and  a  carbonated  alkali;  the  acetate  of 
ammonium  by  the  addition  of  acetic  acid  to  a  solution  of  the  car- 
bonate. In  the  same  way  black  and  yellow  wash  are  extemporane- 
ously prepared  by  adding  to  lime-water,  calomel  and  corrosive  sub- 
limate, respectively.  The  association  of  sulphate  of  zinc  and  acetate 
of  lead  furnishes  a  familiar  illustration  of  the  same  fact;  the  result- 
ing precipitate  of  sulphate  of  lead,  occurring  as  an  impalpable 
powder  or  magma,  is  favorable  to  the  therapeutic  object  in  view. 

Laudanum  is  quite  incompatible  with  subacetate  of  lead ;  but 
one  of  the  most  popular  of  lotions  contains  these  ingredients  asso- 
ciated, so  that  it  is  not  correct  to  say  that  these  substances  are 
incompatible  in  a  medical  sense,  however,  in  a  purely  chemical 
point  of  view,  they  may  be  considered  so. 

Pharmaceutical  incoynpatibles  are  those  in  which  a  disturbance  of 
a  solution  takes  place  in  a  way  not  considered  strictly  chemical. 
Observation  has  satisfied  me  that  these  are  very  commonly  asso- 
ciated, both  in  pills  and  liquid  preparations.  If  we  add  tincture 
of  Tolu  to  an  aqueous  solution,  the  resin  of  the  Tolu  separates 
almost  entirely  as  a  coagulum,  and  collects  on  the  side  of  the  bottle, 
thus  being  lost  as  a  medicinal  ingredient  of  the  preparation,  besides 
rendering  it  very  unsightly.  The  same  remark  applies  to  tincture 
of  myrrh  added  to  solution  of  astringent  salts,  and  to  other  resinous 
tinctures  prescribed  in  connection  with  aqueous  liquids. 

On  the  admixture  of  tincture  of  guaiacum  with  the  spirit  of 
nitric  ether,  the  resinous  tincture  gelatinizes  into  a  mass,  and  is 
unfit  for  use.  The  addition  of  tincture  of  cinnamon  to  infusion  of 
digitalis  after  filtration,  as  directed  in  the  Phannacopoeia,  occasions 
a  precipitate. 


Comp.  infusion  of  cinchona,  Tivith  comp.  infusion  gentian. 

Essential  oils  with  aqueous  liquids  in  quantities  exceeding  one  drop  to  f 

Fixed  oils  and  copaiva,  with  aqueous  liquids,  except  with  excipients. 

Spirit  of  nitric  other  with  strong  mucilages. 

Infusions  generally  with  metallic  salts. 

Compound  infusion  of  gentian  with  infusion  of  wild  cherry. 

Tinctures  made  with  strong  alcohol,  with  those  made  with  weak  alcohol. 

Tinctures  made  with  strong  alcohol,  with  infusions  and  aqueous  liquids. 


The  consideration  of  excipients  will  bring  into  view  the  best 
modes  of  overcoming  some  pharmaceutical  incompatibilities. 

In  the  form  of  mixture  the  following  liquids  are  used  as 
diluents : — 


List  of  Pharmaceutical  Incompatihles. 


Excipients  used  in  Mixtures. 


"Water. 

The  medicated  waters. 
Syrups. 
58 


Compound  infusion  of  rose. 
Emulsion  of  almonds. 
Honey  of  rose. 
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As  excipients  or  constituents  in  a  stricter  sense — • 

Powd.  acacia,   1  n^ixed  or  singly.        Many  of  the  extracts. 
Sugar,  J  °  Yelk  of  egg. 

Powd.  tragacanth.  White  of  egg. 

Confections. 

As  flavoring  agents  with  viscid  ingredients  as  above — 

Oil  of  caraway.  Tincture  of  Tolu. 

Oil  of  cinnamon.  Tincture  of  ginger. 

Oil  of  cloves.  Spirits  of  aniseed. 

Oil  of  gaultheria.  Spirits  of  lemon. 

Oil  of  sassafras.  Spirits  of  nutmeg. 

Oil  of  bitter  ahnond,  etc.  Spirits  of  the  mints. 

As  flavoring  and  coloring  agents  with  or  without  viscid  ingre- 
dients— 

Tincture  of  cinnamon.  Comp.  tinctm-e  of  gentian. 

Aniseed  cordial.  Fluid  extract  of  vanilla. 

Tincture  of  cardamom.  Ginger  syrup. 

Compound  tincture  of  cardamom.  Tolu  syrup. 

Compound  spirit  of  lavender.  Curacoa  cordial. 

Tincture  of  fresh  orange-peel.  Fruit  syrups,  etc. 

The  diluents  are  useful  by  enabling  us  to  divide  the  doses  of  an 
active  medicine  to  almost  any  extent ;  they  correspond  to  the  sugar, 
gum,  aromatic  powder,  etc.,  prescribed  for  a  similar  purpose  with 
powders,  and  with  conserve  of  rose  and  other  bulky  additions  used 
in  pill  masses. 

The  immense  utility  of  excipients,  and  flavoring  agents  generally, 
will  be  best  illustrated  by  the  examples  which  follow.  The  skilful 
employment  of  these  adds  greatly  to  the  success  of  the  prescriber. 

The  necessity  of  limiting  the  assortment  of  prescriptions  given, 
and  the  importance  of  including  in  them  a  considerable  variety  of 
medicinal  agents,  will  forbid  the  illustration  of  all  the  numerous 
points  in  this  connection,  and  much  is  necessarily  left  to  the  inge- 
nuity of  the  learner. 

Extemporaneous  Solutions,  Mixtures,  etc. 
Astringents. 

1^0.  SO.— Mistura  Cretoe,  U.  S.  P.    {Chalk  Mixtures,  or  Chalk  Julep.) 

Take  of  Prepared  chalk  gss. 

Sugar, 

Powdered  gum  Arabic,  each  Sij. 

Cinnamon  water, 

Water,  each  f  Siv. 

Rub  them  together  until  they  are  thoroughly  mixed. 

To  this,  which  is  a  popular  antacid  astringent,  the  addition  is 
often  made  of  tincture  of  kino,  or  some  similar  vegetable  astrin- 
gent, either  with  or  without  tincture  of  opium.  In  the  absence  of 
cinnamon  water,  two  drops  of  the  oil  of  cinnamon  for  each  ounce 
of  that  water  ordered  may  be  added  to  the  dry  ingredients.  As 
the  mixture  does  not  keep  very  well,  it  is  a  convenient  plan  for  the 
physician  and  pharmacist  to  keep  the  powders  ready  mixed,  and 
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add  the  water  when  required.  Chalk  mixture  is  given  in  an  adult 
dose  of  a  tablespoonful. 

No.  81. — Blue  Mass  and  Chalk  Mixture. 


Take  of  Mercurial  mass,  in  powder   5ss. 

Prepared  chalk   3j. 

Gum  Arabic,  in  powder, 

Sugar,  of  each   5ss. 

Tincture  of  opium   n\,xxx. 

Aromatic  S3-rup  of  rhubarb   f  5j,  foXj. 


Triturate  into  a  uniform  mixture. 

Dose,  f3j  to  stimulate  the  secretion  of  bile  and  check  diarrhoea. 
Tincture  of  kino  or  other  astringents  maybe  added.  It  should  be 
shaken  before  being  administered. 

ISTo.  82. — Carbonate  of  Bismuth  Mixture. 


Take  of  (Carbonate  of  bismuth  ^ij. 

Cinnamon  water, 

Syrup  of  gum  Arabic,  each  f^ij. 

Mix  them. 

Dose,  a  teaspoonful  in  cholera  infantum,  or  for  an  adult  f Iss. 

No.  83. — Parrish's  Camphor  Mixture.    (Dr.  Parrish,  Sen.) 

Take  of  Aquse  camphorfe   f 

Spirit,  lavandulse  compos   f  gj. 

Sacchari   3j. 

Misce. 


Give  a  tablespoonful  every  two  hours  in  diarrhoea  and  cholera 
morbus,  adding  ten  drops  of  laudanum  where  there  is  much  pain. 

This  preparation,  which  was  originally  prescribed  in  1832,  has 
been  found  so  generall}''  useful  and  safe  that  it  has  become  a  stan- 
dard remedy,  and.  is  prepared  and  sold  by  all  druggists  in  Phila- 
delphia, and  prescribed  extensively  throughout  the  United  States. 

No.  84. — Hope's  Camphor  Mixture. 


Take  of  Aquse  camphorse   f  giv. 

Acidi  nitrosi   r^xxx. 

Tincturse  opii   n^xx. 

Misce. 


Dose,  a  tablespoonful  every  two  hours  in  diarrhoea  and  dysenterj'. 

This  formula  was  originally  made  public,  after  twenty-six  years' 
experience  of  its  use  in  dysentery,  by  Thomas  Hope,  Esq.,  surgeon, 
Chatham,  in  the  Edinburgh  Medical  and,  Surgical  Journal,  January, 
1824.  Dr.  Hope  was  in  the  habit  of  directing  nitrous  acid,  not 
nitric,  which  he  says  he  has  "not  found  to  produce  any  good  effect." 
I  have  been  careful  to  follow  his  formula  literally,  and  have  for  the 
purpose  prepared  nitrous  acid  by  the  process  given  on  p.  155 ; 
though  nitrous  readily  passes  into  nitric  acid  by  contact  with  water, 
this  reaction  does  not  occur  in  presence  of  an  excess  of  nitric  acid. 
Tew  remedies  have  a  more  general  and  wide-spread  reputation  than 
this;  it  is  now  frequently  prescribed,  more  than  sixty  years  after 
its  virtues  were  originally  discovered. 
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Tonics. 

iN'o.  85. — Fever  and  Ague  Mixture. 

Take  of  Po-wdered  red  bark   giij. 

Confection  of  opium, 

Lemon-juice,  cacli   giss. 

Port  wine    f  3iij. 

Mix  bj  trituration  in  a  mortar. 

Dose,  three  tablespoonfuls  morning,  noon,  and  night,  the  day  the 
fever  is  olF. 

Some  recipes  direct  powdered  serpentaria,  9j,  in  addition  to  the 
above. 

Though  not  an  elegant,  this  is  a  most  efficient  and  valuable  com- 
bination. 

!N"o.  86. — Solution  of  Acetate  of  Chinoidine.^, 

Take  of  Chinoidine  

Acetic  acid  f  ^j. 

"Water  f^xxix. 

Make  a  solution. 

Each  fiuidrachm  contains  about  two  grains  of  chinoidine,  and 
serves  as  a  dose. 

This  is  a  cheap  form  of  cinchona  preparation,  used  with  success 
in  the  Moyamensing  Dispensary,  Philadelphia. 

N'o.  87. — Mistura  Ferri  Composita,  U,  S.  P.    (Griffith's  Myrrh 

Mixture.) 

Take  of  Myrrh, 

Sugar,  of  eacli  3j. 

Carbonate  of  potassium  gr.  xxv. 

Triturate  together  into  a  fine  milky  mixture  with — 

Eose  water  f  5viis8. 

Then  add— 

Spirit  of  lavender  (simple)   f  5SS. 

Sulphate  of  iron,  in  coarse  powder  9j. 

Pour  the  mixture  immediately  into  a  bottle,  which  must  be 
well  stopped. 

Dose,  a  tablespoonful,  as  a  tonic  in  phthisis,  and  in  ansemic  cases 
generally. 

The  strict  phraseology  of  the  Pharmacopma  has  been  departed 
from  above  in  the  hope  of  rendering  the  pharmaceutical  points  in 
the  preparation  more  clear.  The  sulphate  of  iron  and  carbonate  of 
l^otassium  here  used  form  by  double  decomposition  sulphate  of 
potassium  and  protocarbonate  of  iron,  which  latter  floats  in  the 
milky  mixture  of  myrrh  and  sugar,  giving  it  a  green  color.  _  This 
is  in  very  small  proportion,  so  that  in  each  fass  dose,  there  is  not 
more  than  gr.  ss.  This  preparation  is,  however,  a  very  useful  and 
elegant  one.    (aS'^^  PiL  Ferri  Carbonatis  and  Pil.  Ferri  Composita.J 
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-^o.  88. — A  good  Preparation  of  Iron  and  Cinchona. 

(Substitute  for  Tinctura  CiucliouiE  Ferrata.— See  p.  621.) 

Take  of  Tiuct.  ciuclionte  comp.  f 

Ferri  citratis  3j- 

Acidi  citrici  gl\  xv. 

Triturate  the  citric  acid  and  citrate  of  iron  togetlier,  and  dissolve 
in  the  tincture  of  cinchona  and  quassia.  Liq.  ferri  citratis  f5ij 
(see  p.  233)  may  be  used  as  a  substitute  for  the  rather  insoluble  dry 
salt. 

The  dose  is  a  teaspoonful,  containing  two  grains  of  citrate  of  iron. 

The  citric  acid  breaks  up  any  tannate  of  iron  as  soon  as  formed, 
and  although  there  is  a  liability  to  considerable  precipitate  of  cin- 
chonic  red,  and  probably  of  the  alkaloids,  but  very  little  iron  is 
thrown  down. 

'No.  89. — A  Concentrated  Solution  of  Quinia  and  Iron. 

Take  of  Quinise  sulphatis  9j. 

Tr.  ferri  cliloridi  fgiiss. 

Et.  solutio. 

One  grain  of  sulphate  of  quinia  is  contained  in  every  7^  minims 
(about  15  drops)  of  the  solution,  which  is  an  appropriate  dose ;  it 
may  be  made  with  three  times  the  proportion  of  quinia  salt.  To 
prescribe  it  in  a  more  diluted  form,  add  water  foij,  and  syrup  of 
orange-peel  (or  other  suitable  fiavoi')  f'Siij.  The  dose  will  then  be  a 
teaspoonful,  equivalent  to  1  gr.  of  the  quinia  salt. 

Dr.  Gilbert,  of  Philadelphia,  informs  me  that  he  finds  this  a  very 
useful  remedy  in  cases  of  carbuncle,  accompanied  by  an  atonic  cou- 
dition  and  erysipelatous  tendencies. 

No.  90. — A  Bitter  Tonic  for  Dysjjepsia. 

Take  of  Tinct.  cinchonas  comp  f  giv. 

Tincturse  nucis  vomica}  f  gj. 

Misce. 

A  teaspoonful  three  times  a  day  in  a  little  sugar  and  water. 

This  is  one  of  the  best  combinations  of  its  kind,  though  its  effect 
should  be  carefully  watched  and  its  use  omitted  when  symptoms 
of  muscular  contraction  apjaear. 

No.  91. — A  Tonic  Cholagogue. 

Take  of  Quiniaj  sulphatis  gij. 

Extracti  leptandrte  gj. 

Tinctura  stilhngiije  f'^iv. 

Extracti  podopliylli  giij. 

Olci  sassafras, 

Oloi  gaultherise,  aa  .  gtt.  x. 

Theriaci  q.  s.  ut  ft.  f  ^viij. 

Misce. 

Dose,  a  teaspoonful  three  times  a  day. 

This  formula,  by  Dr.  Mayes,  of  South  Carolina,  is  said  nearly  to 
te^jresent  the  celebrated  Osgood's  Chohigogue  so  extensively  used 
lu  the  Valley  of  the  Mississippi  and  elsewhere. 
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No.  92. — Mixture  of  Quinia,  for  children. 

Take  of  Quiuias  sulpliatis,  pulv  gss. 

Acacia;  pulveris  gss. 

Syrupi  zingiberis  fs'iv. 

Ft.  mistura. 

Sig. — A  teaspoonful,  containing  a  grain  of  the  quinia  salt,  three 
times  a  day. 

The  method  of  prescribing  sulphate  of  quinia  dissolved  by  the 
aid  of  aromatic  sulphuric  acid,  develops  its  taste  to  the  utmost, 
while,  on  the  contrary,  by  susi:)ending  it  in  a  very  viscid  liquid  as 
above,  the  contact  with  the  organs  of  taste  is  less  perfect,  and  if 
followed  immediately  by  a  cracker  or  piece  of  bread  the  bitterness 
is  not  inconveniently  experienced.  When  not  contraindicated  a 
few  grains  of  tannic  acid  may  be  added  to  obtund  the  bitterness. 

Arterial  and  ITervous  Stimulants. 
1^0.  93. — Carbonate  of  Ammonium  Mixture. 

Each  dose  contains. 

Take  of  Carbonate  of  ammonium   gr.  x. 

Powdered  gum  Arabic   gi'-  x. 

Sugar,  each   3iss  gr.  x. 

Comp.  spirit  of  ether   lUxv. 

Comp.  tinct.  of  cardam.,  each  ,    .    .  f.^ij  nixv. 

Water   fSiijss. 

Make  a  mixture. 

Dose,  a  tablespoonful  every  two  or  three  hours.  A  stimulant  in 
low  conditions,  as  in  the  last  stages  of  disease. 

No.  94, — Oil  of  Turpentine  Mixture. 

Take  of  Olei  terebintliinse   f 

Olei  oUvse   f 3v. 

Pulv.  acacise, 

Sacchari,  aa   Sij- 

TincturiB  opii  

Aquae  cinnamomi   f  5vss. 

Mix  the  oil  of  turpentine  with  the  olive  oil,  and  triturate  these 
with  the  gum  and  sugar,  previously  incorporated  with  a  little  cin- 
namon water,  then  dilute  with  the  remainder  of  the  cinnamon  water, 
add  the  laudanum,  and  shake  the  vial  till  they  are  well  mixed. 

Oil  of  turpentine  does  not  readily  form  an  emulsion  with  gum 
and  sugar  unless  mixed  with  some  fixed  oil,  though  the  yelk  of  an 
egg  may  be  successfully  substituted  for  all  other  excipients.  Dose 
of  "the  above  mixture 'f5j  (a  teaspoonful)  containing  "liv  of  the  oil 
of  turpentine  and  tn,j  of  laudanum. 

No.  2b.— Mistura  Assafoetidce,  JJ.  S.  P.    {3Iilk  of  Assafoetida.) 

Take  of  Assafoetida  ^i.i- 

Water  ^^s. 

Eub  the  assafoetida  with  the  water  gradually  added  until  they 
are  thoroughly  mixed. 
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A  good  extemporaneous  way  to  prepare  this  very  popular  anti- 
spasmodic, is  to  form  a  wine  of  assafootida,  as  directed  by  Henry  N". 
Eittenhouse,  by  triturating  gss  of  the  gum  resin  with  f3x  wine. 
Tiie  gum  resin  should  he  carefully  selected,  so  as  not  to  require 
straining;  this  wine  will  keep,  and  is  converted  into  the  mixture 
by  adding  to  water  in  the  proportion  of  5j  (by  weight)  to  each  fSj. 

James  T.  Sli  inn,  of  this  city,  proposes  the  following  mode  of  pre- 
paration, which,  while  it  keeps  well,  enables  the  practitioner  to 
double  the  strength  of  the  mixture  if  desired,  or  by  dilution  to  fur- 
nish it  of  the  officinal  strength. 

Take  of  AssafcBtida   §ss. 

Diluted  acetic  acid   fsij- 

Water   f.?iv. 

Sugar   §iv. 

Triturate  together  into  a  mixture.  To  make  milk  of  assafoetida 
dilute  with  an  equal  portion  of  water. 

Milk  of  assafoetida  is  much  presci^ibed  and  extensively  used  as  a 
domestic  remedy.    Doss,  from  f5j  to  f ass. 

'No.  96. — Chloroform  Mixture,  without  Camphor. 

Take  of  Chloroform, 

rixed  oil  of  almonds,  of  each   2  fluidrachms. 

Powdered  gum  Arabic, 

Sugar,  of  each   2  drachms. 

Orange-flower  water   1  fluidounce. 

Water   2^  fluidounces. 

Make  a  mucilage  with  the  gum  Arabic  and  sugar  and  about  half 
a  fluidounce  of  the  water,  then  add  the  chloroform  and  almond  oil, 
previously  mixed  together,  triturate  into  a  uniform  milky  liquid, 
and  gradually  dilute  with  the  remainder  of  the  water  and  the 
orange-flower  water. 

Dose,  a  teaspoonful,  containing  about  ten  drops  of  chloroform. 
The  liability  of  chloroform  to  sepai'ate  from  mucilaginous  excipients 
is,  in  this  case,  obviated  by  combining  it  with  almond  oil,  which 
may  be  replaced  by  good  olive  oil,  and  furnishes  an  excellent  mix- 
ture.   {See  Elixir  Chloroformi,  page  634.) 

Syrupus  amygdalce  furnishes  one  of  the  best  vehicles  for  the  ad- 
ministration of  chloroform  ;  f5j  of  chloroform  and  f3v  or  f 5vij  of 
syrup  when  shaken  together  form  an  excellent  mixture. 

No.  97. — Mistura  Chloroformi,  U.  S.  P.  (with  Camphor). 

Take  of  Purified  chloroform,  half  a  troyounce. 
Camphor,  sixty  grains. 
The  yelk  of  one  egg. 
Water,  six  fluidounces. 

Rub  the  yelk  in  a  mortar  first  by  itself,  then  with  the  camphor, 
previously  dissolved  in  the  chloroform,  and  lastly,  with  the  water, 
gradually  added,  so  as  to  make  a  uniform  mixture. 

This  new  officinal  preparation  contains  about  ten  minims  of 
chloroform  and  four  grains  of  camphor  to  each  tablespoonful,  which 
would  be  the  maximum  dose. 
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'No.  98, — A71  Anodyne  Mixture.    (Dr.  Jos.  Parrish,  Sen.) 


Take  of  Spt.  setheris  comp., 

Spt.  lavandulai  comp.,  aa   fgj. 

Spt.  ammonias  aromat   g(,t.  xl. 

Liq.  morphise  sulphatis   f  ^j. 

Muse  *.  f"g"iij 

Sacchari   gij. 

Misce. 


Sig. — A  small  teaspoonful  every  hour  until  relieved. 

This  old  recipe  possesses  unusual  interest,  from  having  been  pre- 
scribed for  a  gentleman  in  Philadelphia  who  had  it  renewed  at  one 
establishment,  at  intervals,  for  nearly  30  years. 

No.  99. — Mizhire  of  Cannabis  Indica. 
Take  of  Ext.  cannabis  Ind  er.  xvi. 


Olei  oliva3   f  5j. 

Ft.  Bolutio  et  cum —  * 
Acacise  pulv., 

Sacchari,  aa   ^ss. 

Aquse  cinnamomi   fsij. 

Misce,  secundum  artem. 


Dose,  a  teaspoonful,  representing  one  grain  of  the  extract. 

Narcotics  and  N"ervous  Sedatives. 
No.  100. — Liquor  Morphice  Sulphatis,  TJ.Q.'P. 

Reduced. 

Take  of  Sulphate  of  morphia  gr.  viij       gr.  j. 

Distilled  water  Oss  f^j. 

Dissolve  the  morphia  in  the  distilled  water. 

This  is  an  illustration  of  the  most  convenient  method  of  giving 
small  doses  of  soluble  substances ;  here  the  proportions  are  so 
adjusted,  that  each  teaspoonful  shall  represent  J  gr.  of  morphia, 
which  is  a  rather  small  dose. 

A  favorite  prescription  for  after-pains  in  obstetric  practice  is  a 
solution  of  sulphate  of  morphia  in  camphor  water,  in  the  same  pro- 
portion as  the  above.    Dose,  the  same. 

Arterial  and  I^ervous  Sedatives. 
No.  101. — A  Sedative,  Diaphoretic  Combination. 


Each  fSj. 

Take  of  Vini  antimonii   TTl"^^li- 

Spt.  setheris  nit.,  aa  fgss  niviij. 

Tinct.  digitalis  f.5i__  mij- 

Syr.  acidi  citrici  foiij- 

Misce. 


Sig. — Take  a  teaspoonful  every  three  or  four  hours. 
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ISTo.  102. — Remedy  in  Pulmonary  and  Catarrhal  Diseases^  etc., 

unattended  by  Fever. 

Take  of  Acidi  hydrocyanici   gtt.  xl. 

Villi  antinionii   l  .^ss. 

Syrupi  tolutani   f.^iss. 

Mucii.  acacia)   fSij- 

M.,  fiat  niistura,  capiat  cochl.  parvnm  ter  qnarterve  die. 

This,  with  several  similar  combinations  of  hydrocj'anic  acid,  is 
highly  recommended  by  Dr.  Horace  Green,  and  published. by  him 
among  his  selections  from  favorite  prescriptions  collected  from  dis- 
tinguished Amei'ican  physicians,  in  a  scrap-book  kept  for  the  pur- 
pose. Rendered  much  moi'e  dilute,  this  is  recommended  as  one  of 
the  best  of  remedies  for  hooping-cough. 


I 


"No.  103, — Creasote  Mixture. 

Take  of  Creasote   gtt.  xvj. 

Powdered  gum  Arabic   3j. 

Sugar   3SS. 

"Water   fsij. 

Triturate  the  creasote  with  the  gum  and  sugar,  then  gradually 
add  the  water  and  triturate  to  a  uniform  mixture. 

Dose,  a  teaspoonful,  containing  one  drop  of  creasote,  used  in 
bronchitis,  phthisis,  etc.,  and  to  check  vomiting.  Creasote  is  soluble 
in  water  to  the  extent  of  ^v  to  f3j,and  for  external  use  is  best 
made  into  a  suitable  solution  by  shaking  up  with  water. 
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ISTo.  104. — Aqua  Creasoti,!!.  S.  P. 

Take  of  Creasote,  a  fluidrachm. 
Distilled  water,  a  pint. 

Mix  them,  and  agitate  the  mixture  until  the  creasote  is  dissolved. 

Cathartics. 

'No.  105. — Castor.  Oil  Mixture. 

Take  of  Gum  Arabic,  in  powder, 

Sugar,  of  each  jiij. 

Oii  of  mint  gtt.  iv. 

Triturate  into  a  uniform  powdpr,  and  add  water  f  3vj,  or  suffi- 
cient to  bring  the  mucilage  to  the  consistence  of  castor  oil,  then 
add,  by  degrees,  castor  oil,  f§j,  continuing  the  trituration  till  it 
combines  into  a  perfect  emulsion,  with  a  uniform  milky  appear- 
ance ;  should  this  fail  to  appear,  add  a  little  more  water,  or,  if  the 
mucilage  is  evidently  too  dilute,  a  little  more  gum,  care  being  taken 
to  produce  the  uniform  milkiness.  Dilute  this  by  adding  water 
sufficient  to  make  fgiv. 

This  will  make  a  perfect  castor  oil  emulsion.  If  oil  of  turpentine 
is  to  be  incorporated  with  it,  let  it  be  added  to  the  mixed  gum  and 
sugar,  before  introducing  the  water  and  oil,  or  let  it  be  first  per- 
fectly mixed  witli  the  castor  oil.  If  laudanum,  or  some  carmina- 
tive and  coloring  adjuvant  is  desirable,  it  may  be  added  at  the 
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time  of  bottling.  In  no  case  should  the  oil  be  introduced  into  the 
bottle  until  combined  with  the  other  ingredients,  as  a  portion  will 
then  adhere  to  the  sides,  and  be  imperfectly  incorporated  with  the 
gum.  Each  tablespoonful  of  this  mixture  contains  f5j  of  oil,  and 
may  be  given  every  hour  till  the  desired  efi'ect  is  produced. 

Several  demulcent  mixtures — as  those  of  olive  oil,  almond  oil, 
etc. — may  be  made  upon  this  model.  Copaiva  mixture,  introduced 
among  the  diuretics,  may  have  a  similar  composition.  The  pro- 
portion of  gum  and  sugar  to  the  oily  ingredient  (3iij  each,  to  fsj) 
should  be  remembered,  as  it  applies  equally  to  the  other  cases  named. 

ISTo.  106. — Extemporaneous  Cream  of  Tartar  Draught 


Take  of  Tartaric  acid   ^ix. 

Water   f5vj. 

Make  a  solution  and  label  ITo.  1. 

Bicarb,  potassium   jvj. 

Water   fSvj. 

Make  solution,  and  label  ISTo.  2. 


Mix  from  one  to  two  tablespoonfuls  of  ITo.  1  with  the  same 
quantity  of  No.  2,  and  drink  immediately. 

In  this  way,  the  bitartrate  of  potassium  is  obtained  in  solution, 
although,  if  allowed  to  stand  a  few  minutes,  the  liquid  will  deposit 
the  salt  in  a  white  crystalline  powder. 

ITo.  107. — A  Charcoal  and  Blue  Mass  Mixture. 

Take  of  Carbo  ligni   jj. 

Sodii  bicarb   gss. 

Mass.  pil.  liydrarg   gr.  viij. 

Syrupi  rhei  aromat   f  .^ij- 

Aquse   f5ij. 

Triturate  together  into  a  uniform  mixture.  Dose,  a  tablespoonful. 
This  was  furnished  by  Dr.  John  D.  Grriscom,  who  finds  it  to  meet 
a  very  common  indication  in  general  practice. 

!N"o.  108. — A  Magnesia  Mixture  for  Children. 
Take  of  Magnesia  (Husband's)  Z}- 


Powd.  gum  Arabic   3ss. 

Triturate  together,  and  add 

Aromat.  syrup  of  rhubarb   ^Spj* 

Fennel  water   f  giss. 


A  teaspoonful  is  an  appropriate  dose. 

To  this  mixture  may  be  added,  gr.  xv  of  mercurial  mass,  which 
should  be  triturated  with  the  powder,  and,  if  required,  the  addition 
of  say  m^viij  of  laudanum,  or  f  5j  of  paregoric.  The  precaution  of 
shaking  up  before  administering  should  not  be  overlooked. 
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No.  109. — Mistiira  Potassii  Gitratis.  {Liquor  Potassce  Citratis,  U.  S.  P. 
1850.    Neutral  Mixture,  or  Saline  Draught.) 


Take  of  Lemon  juice,  fresh  Oss. 

Bicarbonate  of  potassium  q.  s. 

Add  the  bicarbonate  gradually  to  the  lemon-juice  till  the  acid  is 
I  completely  saturated,  then  strain  through  muslin. 

Ko.  110. — Liquor  Potasses  Gitratis,  TJ.  S.  P.  1860. 

Take  of  Citric  acid  gss. 

Bicarbonate  of  potassium  gvss. 

Water  Oss. 


Dissolve  the  acid  and  bicarbonate  in  the  water,  and  strain  the 
solution  through  muslin. 

In  preparing  Mistura  potassii  citratis,  the  use  of  fresh  lemons  is 
indispensable,  and  it  is  to  provide  for  the  occasional  scarcity  of 
these  that  the  officinal  Liquor  potassii  citratis  is  prescribed.  Oil 
of  lemon,  which  was  formerly  directed  in  this  preparation,  is  now 
omitted,  and  this  and  sugar,  when  considered  desirable,  should  be 
prescribed  with  the  solution.  Care  must  be  taken  in  adding  the 
bicarbonate  to  use  a  glass  rod,  porcelain  spatula,  silver  spoon,  or 
similar  utensil,  which  will  not  corrode  or  impart  a  metallic  taste 
to  the  preparation.  It  will  also  facilitate  the  operation  of  satu- 
rating the  acid  to  triturate  the  crystals  of  bicarbonate  in  a  dry 
mortar  into  a  powder  before  adding  it,  little  by  little,  to  the  liquid. 
The  delay  of  filtering  through  paper  may  be  very  much  obviated  by 
using  a  fine  muslin  strainer,  or  by  plugging  the  base  of  a  glass  funnel 
with  some  cotton,  and  pouring  the  liquid  through  it  into  the  con- 
taining vial;  it  is  an  object  to  conduct  this  operation  quickly,  so  as 
to  retain  and  bottle  up,  as  much  as  possible,  the  carbonic  acid  gas 
liberated  in  the  reaction. 

In  making  the  solution  both  citric  acid  and  the  bicarbonate  are 
directed  to  be  weighed  beforehand,  and  then  the  whole  amount 
being  added  there  will  be  no  doubt  as  to  the  exact  saturation  of  the 
acid:  this  is  not  practicable  in  the  lemon-juice  process,  as  there  is 
no  certainty  as  to  its  strength.  In  saturating  lemon-juice  it  is  well 
to  cease  adding  the  bicarbonate  before  it  becomes  perfectly  satu- 
rated, or  rather  to  err  on  the  side  of  acidity  than  that  of  alkalinity. 
A  slight  excess  of  alkali  may  render  the  mixture  quite  disagreeable, 
while,  on  the  other  hand,  the  excess  of  acid  should  be  extremely 
small.  This  subject  may  be  concluded  by  presenting  the  following 
additional  formulas  for  similar  preparations : — 

Reduced. 

No.  111. — Take  of  Citrate  of  potassium   .    .   jvj  giij. 

Water  Oss  fSiv. 

Sugar  5S8  gr.  xv. 

Oil  of  lemon  .....    Tt\j  gtt.  j. 

Make  a  solution. 

Here  there  is  no  effervescence,  and,  consequently,  no  carbonic  acid 
in  the  solution.    In  other  respects  it  is  the  best  recipe,  because  so 
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readily  made.    The  sugar  may  be  omitted  or  not,  at  pleasure,  bnt 
seems  to  me  to  improve  it.    The  substitution  of  carbonic  'acidi 
water  for  common  water  is  an  improvement  in  makino-  this  pre^ 
paration.  ^ 
The  following  recipe  is  that  of  my  friend,  Ambrose  Smith  :— 

No.  112.— 7b  make  Effervescing  Neutral  Mixture  Extemporaneously.^ 

Eeduoed. 

Take  of  Bicarbonate  of  potassium   ....    giij  x\\ 

l;"^;^'^^^  '  •    .  SBS,  Bij,  gr.  V. 

Oil  of  lemon  .  gtt.  xvj  n\,iv. 

Mix  thoroughly  and  reduce  to  a  uniform  powder,  and  keep  in  a 
well-stopped  bottle.  To  make  neutral  mixture,  dissolve  3vj,  9j  iu 
Oss  water  (3iij,  gr.  x  to  fsiv);  this  proportion,  however,  is 'some- 
what less  than  the  strength  of  the  lemon-juice  saturated  withi 
bicarbonate  of  potassium,  and  is  considered  an  improvement,  ini 
view  of  the  free  and  constant  use  of  the  preparation. 

No.  113. — Effervescing  Draught. 

Take  of  Bicarbonate  of  potassium  ^ij,  gij. 

Water  f5iv.  ' 

Make  a  solution. 
■  Directions. — Take  a  tablespoonful  of  lemon-juice  diluted  with  a 
tablespoonful  of  water,  and  add  to  it  in  a  tumbler  a  tablespoonful 
of  this  solution,  then  drink  immediately. 

No.  114. — Effervescing  Draught  without  Lemon-juice. 

Take  of  Bicarbonate  of  potassium  gij,  Qij. 

Sugar  

Water  f'siv. 

Make  a  solution  and  label  No.  1,  the  alkaline  solution.  i'. 

Take  of  Citric  acid  gij.  i  ^ 

Oil  of  lemon  ti\  j,  ^  < 

Water  fsiy. 

Make  a  solution  and  label  No.  2,  the  acid  solution. 

Directions. — To  a  tablespoonful  of  No.  1,  add  a  tablespoonful  of 
water,  and  to  the  mixture,  in  a  clean  tumbler,  add  a  tablespoonful 
of  No.  2  ;  drink  immediately.  ^  ; 

No.  115. — Effervescing  Fever  Powders. 

Take  of  Citric  acid,  dried  and  powdered  jv. 

Divide  into  twelve  parts,  wrapped  iu  white  writing  paper. 

Take  of  Bicarbonate  of  potassium,  dried  and  powdered  .  Sviss. 

Divide  into  twelve  parts,  wrapped  in  blue  i:)aper. 
Inclose  these  white  and  blue  powders  alternately  in  a  tin  box._ 
In  drying  the  bicarbonate  the  temperature  should  never  rise 
above  120°  F. 
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Diredions. — Dissolve  tlie  contents  of  a  white  paper  in  a  tumbler, 
one-tbird  full  of  cold  water,  tben  stir  in  tbe  contents  of  a  blue 
paper,  and  drink  immediately. 

A  dose  is  usually  given  every  two  or  three  hours  during  tbe 
prevalence  of  the  fever. 

Tbe  various  forms  of  citrate  of  potassium,  which  are  now  described, 
constitute  favorite  remedies  in  fever;  sometimes  spirit  of  nitric 
ether,  tartar  emetic,  tincture  of  digitalis,  tincture  of  veratrum  viride, 
or  other  remedies  are  added  to  them, 

Tbe  effervescing  draught  is  said  to  be  the  best  way  to  give  altera- 
tive or  sedative  doses  of  tartar  emetic  when  the  stomach  is  irritable. 

"No.  116. — Liquid  Substitute  for  Dover's  Powder. 

Take  of  Vin.  ipecac  T^xvj. 

Tiiict.  opii  iTLxiij. 

Spirit,  setheris  uit  fgj. 

Misce. 

Sig. — Take  at  one  dose  diluted  with  water  at  going  to  bed. 

Antacids. 

jSTo.  117. — A  Mild  Antacid  for  Yoimg  Infants.    {Soda  Mint) 

Take  of  Sodii  bicarb  ^ss. 

Aquae  mentlise  ?5iv. 

Ft.  solutio. 

Prescribed  by  Dr.  Meigs  and  others.  Dose,  a  teaspoonful,  as  au 
innocent  substitute  for  the  numerous  carminatives. 

N"o.  118. — Aromatic  and  Antacid  Corrective  of  Indigestion. 


Take  of  Sodii  bicarbonatis   Qiv. 

Infus.  gentianse  comp   f  ,5iiss. 

Aqu£B  menthce  pip   f  Siij- 

Tinct.  cardamomi  comp   f  Sss. 

Misce. 


Dose,  a  tablespoonful  as  required. 

Tbe  above  makes  a  handsome  preparation ;  it  was  furnished  me 
i  by  my  friend  Dr.  J.  J.  Levick. 

'So.  119. — Carbonated  Soda  Poioders. 

For  making  a  draught  of  soda  water  extemporaneously. 

Take  of  Bicarbonate  of  sodium    .    gr,  xxiij.     Fold  in  a  blue  paper.. 

Tartaric  acid     ....    gr.  xx.       Fold  in  a  white  paper. 

Directions  for  use. — Dissolve  the  powders  contained  in  the  white 
'  and  blue  papers  in  separate  tumblers,  each  nearly  half  full  of  water, 
then  mix  their  contents  and  drink  immediately.    A  little  syrup 
niay  be  added  to  one  or  both  of  the  glasses  before  mixing.  These 
are  usually  put  into  boxes  containing  twelve  of  each  kind  of 
I  powders.    {See  Seidlitz  Powders,  p.  552.) 


I 


846      EXTEMPORANEOUS  SOLUTIONS,  MIXTURES,  ETC. 


Yeast  Powders. 

A  substitute  for  yeast  in  making  batter  cakes,  having  the  ad- 
vantage of  making  the  batter  perfectly  light  and  ready  for  bakino- 
without  delay,  and  greatly  diminishing  the  liability  to  become 
sour.  Many  dyspeptics,  who  cannot  tolerate  fresh  light  cakes  when 
made  with  yeast,  can  eat  them  with  impunity  when  raised  in  this 
way. 

Fold  in  a  blue  paper,  Bicarbonate  of  sodium  120  grs. 

Fold  in  a  wliite  paper,  Tartaric  acid  100  grs. 

Directions  for  use. — Put  the  contents  of  a  white  and  blue  paper 
into  separate  teacups  filled  with  water,  and  stir  until  perfectly  dis- 
solved. Mix  a  sufficient  quantity  of  batter  for  six  or  eight  persons 
a  little  thicker  than  usual,  to  allow  for  the  liquid  in  which  the 
powders  are  dissolved ;  and  when  ready  for  baking  etir  in  well  the 
contents  of  one  teacup,  then  add  the  other  and  stir  it  well,  and 
commence  baking  immediately. 

A  more  economical  way,  and  sufficiently  accurate  in  view  of  the 
harmlessness  of  the  ingredients,  is  to  keep  supplies  of  the  bicarbonate 
of  sodium  and  tartaric  acid  in  sepax'ate  bottles,  which  will  insure 
their  perfect  dryness,  and  then  when  wanted  for  use  take  a  small 
teaspoonful  of  each,  and  dissolve  as  above.  The  equivalent  weights 
of  these  ingredients  have  very  nearly  the  same  bulk.  If  bitartrate 
of  potassium  is  substituted  for  tartaric  acid,  it  must  be  used  in 
about  twice  the  quantity,  and  being  insoluble,  must  be  suspended 
in  water  and  thoroughly  stirred  in. 

Demulcents  and  Diuretics. 
N'o.  120. — Mistura  Amygdalce,  TJ.  S.  P.    {Emulsion  of  Almonds.) 

Take  of  Sweet  almonds,  half  a  troyounce   §ss. 

Gum  Arabic,  in  fine  powder,  thirty  grains  .    .    .  gss. 

Sugar,  one  hundred  and  twenty  grains  ....  3ij. 

Distilled  water,  eight  fluidounces   f  Sviij. 

Having  blanched  the  almond,  beat  it  with  the  gum  Arabic  and 
sugar,  in"a  mortar,  until  they  are  thoroughly  mixed,  then  rub  the 
mixture  with  distilled  water,  gradually  added,  and  strain. 

The  almonds  may  be  conveniently  blanched  by  soaking  them  ia 
warm  water  until  the  skin  is  softened,  and  then  separating  the 
kernels  by  rubbing  them  between  two  cloths  or  pressing  each  be- 
tween the  thumb  and  forefinger.  This  elegant  emulsion  is  often 
varied  by  the  use  of  one-fourth  the  quantity  of  bitter  almonds.  By 
diluting  the  officinal  syrup  of  almonds  a  substitute  is  obtained.  It 
is  a  very  bland  and  nutritious  demulcent,  taken  ad  libitum  or  used 
as  a  vehicle  for  other  medicines.  As  a  demulcent  nutrient  in  pul- 
monary consumption,  it  has  been  found  a  useful  domestic  remedy. 

No.  121.— JSmidsion  of  Fluid  Extract  of  Cubebs. 

Take  of  Oleoresin  of  cubebs  120  drops. 

Yelkofecg  on<i. 

Sugar,  powdered  2  drachms. 

Mint  water  sufficient  to  make  three  fluidounces. 
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Triturate  the  fluid  extract  with  the  powdered  sugar  and  yelk  of 
egg,  and  then  dilute  with  the  water.  Direct  a  teaspoonfal  four 
tinies  a  day. 

This  may  be  made  by  substituting  5ij  powdered  gum  Arabic  and 
3j  sugar  for  the  yelk  of  egg.  It  is  a  fine  stimulant  to  the  mucous 
surfaces,  adapted  to  catarrhs,  etc.,  as  well  as  to  urinary  diseases. 
The  dose  is  f5j,  containing  gtt.  v.  of  the  oleoresiu  of  cubebs. 


Taraxacum  Mixtures. 

These  useful  cholagogue  and  laxative  preparations  may  be  made 
by  the  addition  of  fluid  extract  of  taraxacum  to  any  other  ingre- 
dients desirable  to  incorporate  with  it,  either  for  the  purpose  of 
increasing  its  action  on  the  bowels,  on  the  liver,  or  on  the  kidneys, 
as  the  case  may  require.  The  solid  extract  is  also  adapted  to  being 
.incorporated  in  mixtures  by  trituration  with  about  four  times  its 
weight  of  water. 

"No.  122. — Alkaline  Copaiva  Mixture. 

I Take  of  Copaibte, 
Liq.  potassse,  aa  fSij. 
Tulv.  acacise, 
Pulv.  saochari,  aa  ^^ij. 

Aq.  nientli.  virid.   .    .    .    q.  s.  ut  fiat  f§iv. 

Mix  the  copaiva  and  solution  of  potassa,  add  the  water,  and  tri- 
turate with  the  gum  and  sugar. 

In  this  prescription,  which  is  prescribed  by  my  friend.  Dr.  "Wil- 
liam Hunt,  the  copaiva  is  combined  into  &,  soap  with  the  alkali,  and 
would  be  perfectly  suspended  without  the  aid  of  gum  and  sugar, 
which  are  added  to  obtund  the  acrid  taste.  Of  coarse,  oil  of  cubebs, 
tincture  of  opium,  and  other  adjuvants,  may  be  added  if  required. 
The  usual  method  of  suspending  copaiva  is  similar  to  that  given  iu 
Prescription  No.  105.  The  dose  is  a  tablespoonful,  containing  nixv 
of  copaiva. 

No.  123. — Extemporaneous  Solution  of  Acetate  of  Potassium. 

Take  of  Acetic  acid  f  ^vj. 

Water  f.^iij. 

Bicarb,  potassium  Siijss,  or  sufficient  to  form 

a  neutral  solution. 

This  is  designed  to  obviate  the  necessity  of  weighing  the  very 
deliquescent  acetate  of  potassium,  and  will  contain,  to  each  f.^j, 
about  ten  grains  of  the  salt,  which  is  an  appropriate  dose.  The 
admixture  of  fluid  extract  of  taraxacum,  or  of  buchu,  or  of  spirit  of 
nitric  ether,  or  comp.  spirit  of  juniper,  will  be  appropriate  in  cer- 
tain cases. 

No.  124. — Benzoated  Alkaline  Mixture. 

Take  of  Potassii  bicarbonat   3iij. 

Acid,  benzoic   ^^X■ 

Aqufe   tj.^* 

Syr.  aurant   fsj- 

Misce. 
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Sig. — One  tablespoonful  three  times  a  day,  after  meals.  Pre- 
scribed by  Dr.  Ellwood  Wilson  in  torpid  conditions  of  the  kidneys 
and  albuminuria. 

No.  125. — Scudamore's  Mixture  for  Gout. 

Take  of  Sulphate  of  magnesium  

Mint  water  ,  .    .    .    .    f  g'x. 

Vinegar  of  colchicum  f^j. 

Syrup  of  saffron  f  "^j. 

Magnesia  3ij,  Bij. 

Mix. 

Dose,  one  to  three  tablespoonfuls  every  two  hours  till  four  to  six 
evacuations  are  procured  in  the  twenty-four  hours. 

This  recipe  is  often  varied  by  the  substitution  of  a  less  propor- 
tion of  the  wine  of  colchicum  for  the  vinegar,  the  omission  of  the 
syrup  of  saffron,  etc.  The  above  is,  I  believe,  the  original  prescrip- 
tion. 

No.  126. — Dewees'  Colchicum  Mixture. 

Take  of  "Wine  of  colcMcum  seed   gtt.  xxx. 

Denarcotized  laudanum   gtt.  xxv. 

Sugar   gr.  xxx. 

Water   fgj. 

Mix. 

To  be  taken  at  night  in  one  draft. 

No.  127. — Dr.  Atlee's  Prescription  for  Neuralgic  and  Rheumatic 

Symptoms. 

Take  of  Ethereal  tincture  of  guaiacum   f  ^ j. 

Ethereal  tincture  of  colchicum   f 

Ethereal  tincture  of  canuahis  Ind   fgij. 

Mix. 

Dose,  twenty-five  to  thirty  drops  every  four  hours,  on  sugar. 

Expectorants,  etc. 

No.  128. — Mistura  Ammoniaci^  U.  S.  P.    {Lac  Ammoniac.) 

Take  of  Ammoniac  3M- 

Water  Oss. 

Rub  the  ammoniac  with  the  water,  gradually  added,  until  they 
are  thoroughly  mixed. 
Dose,  a  tablespoonful  as  a  stimulating  expectorant. 

No.  129. — Mistura  GlycyrrhizcB  Composita^  TJ.  S.  P.  {Broion 

MixiiLre.) 

Reduced. 

Take  of  Liquorice,  in  fine  powder, 

Gum  Arabic,  in  fine  powder. 

Sugar,  in  coarse  powder,  each  .    .    .    .fss  Zh 
Camph.  tincture  of  opium  . 
Wine  of  antimony  .... 
Spirit  of  nitrous  ether     .  . 
Water  


f.^ss  fSj. 
f5xij  fsiij- 
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Eiib  the  liquorice,  £^iim  Arabic,  find  sugar  with  the  water  gra- 
dually added  ;  then  add  the  other  ingredients,  and  mix  the  whole 
together. 

The  dose  of  this  very  popular  cough  medicine  is  a  tablespoonful, 
or  for  children  f  5j. 

No.  130. — A  Coryza  Mixture  of  Cuhebs,  etc. 

Take  of  Oleoresin  of  cubeb  f  5j. 

Sulphate  of  morphia  gr.  iss. 

Syrup  of  senega, 

Syrup  of  wild-cherry,  of  each  f  Sij- 

Mix. 

Dose,  a  teaspoonful  occasionally.  Cubeb,  by  its  excellent  effects 
upon  the  mucous  surfaces,  is  well  adapted  to  the  ti-eatment  of 
chronic  coughs,  coryza,  and  sore  throat. 

IS'o.  131. — A  Balsamic  Expectorant  Mixture. 

Take  of  Syrupi  tolutani, 

S}T.'upi  ipecacuanhse,  aa,   f  gj. 

Pulv.  acacise   gj. 

Tinct.  opii  camph., 

Tinct.  lobelite,  aa   fSiij- 

Aquse   fgj. 

Triturate  the  gum  and  water  together,  and  add  the  other  ingre- 
dients in  the  vial.    Dose,  a  teaspoonful. 

This  was  furnished  by  Dr.  S.  W.  Butler,  of  Philadelphia  Hospital, 
Blockley,  who  has  prescribed  it  with  satisfaction. 

No.  132. — Tolu  Cough  Mixture. 

Take  of  Syr.  scillse   f  5 j. 

Fulv.  acacise, 

Sacchari,  aa  .    giij. 

AquiB   f^vj. 

Tiuct.  tolutanjB   f  3ij. 

Misce  secundum  artem.    Dose,  f  3j. 

No.  133. — Mixture  of  Acetone,  Tar^  etc. 

Take  of  Acetone   fSj. 

Camph.  tinct.  of  opium, 

Antimonial  wine,  of  each   .    .  f.5j. 

Wine  of  tar  (Jew's  beer)   f  5y« 

Mix.    Dose,  a  teaspoonful. 

Prescribed  in  asthma  by  Dr.  Washington  L.  Atlee. 

No.  134. — Spermaceti  Mixture. 

Take  of  Spermaceti   gij. 

Olive  oil   f3j. 

Powd.  gum  Arabic   ,^ss. 

"Water   f.^iv. 

Triturate  the  spermaceti  with  the  oil,  until  reduced  to  a  paste, 
then  add  the  gum,  and  lastly  the  water  gradually.    Dose,  f5j. 
54 
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No.  135. — Cochineal  Ilooping-Cough  Mixture. 

Take  of  Carbonate  of  potassium   gj. 

Powdered  cochineal   gss. 

Sugar   3j. 

Water   fsiv. 

Make  a  mixture.  Dose  for  children,  f3j,  every  two  or  three 
hours.    An  old  and  very  popular  remedy. 

No.  136. — For  Hoo-ping-Cough.    (By  Golding  Bird.) 

Take  of  Aluminis   gr.  xxiv. 

Ext.  conii   gi'-  xij. 

Aq.  anetlii  (vel  foeniculi)   f  Siij- 

Syrupi  papaveris   f  5ij. — M. 

Sig. — For  an  adult,  a  dessertspoonful  every  six  hours. 
The  use  of  simple  tincture  of  belladonna  in  doses  of  from  1  to  5 
drops,  three  times  a  day,  is  useful  in  most  cases  of  hooping-cough. 

Fixed  Oils. 

The  taste  of  fixed  oils  may  be  best  destroyed  by  adding  a  few- 
drops  of  oil  of  bitter  almonds  to  a  pint  of  the  oil,  though  this  will 
not  remove  rancidity,  which  when  present  is  the  greatest  obstacle 
to  their  being  acceptable. 

The  mode  of  administering  the  fixed  oils  may  here  claim  atten- 
tion ;  by  observing  to  prevent  their  contact  with  the  mouth  in 
swallowing,  the  chief  objection  to  them  is  obviated.  This  may  be 
variously  accomplished  by  enveloping  them  in  the  froth  of  fer- 
mented liquors,  or  by  pouring  them  into  a  glass  partially  filled  with 
iced  water,  or  an  aromatized  water,  so  that  no  portion  of  the  oil 
shall  touch  or  adhere  to  the  sides  of  the  glass.  When  carbonic 
acid  water  is  convenient,  it  furnishes,  with  sarsaparilla  syrup,  one 
of  the  best  vehicles  for  castor  or  cod-liver  oil ;  there  should  be  but 
little  water  drawn,  but  it  should  be  thrown  up  as  much  as  possible 
into  froth. 

There  is  no  doubt  that  oil  mixtures,  though  less  conveniently 
taken,  are  more  rapid  and  more  active  in  their  eftects  than  the  oils 
themselves,  and  the  following,  with  the  castor  oil  and  copaiva  mix- 
tureSjiTos.  105  and  122,  will  illustrate  their  best  modes  of  preparation. 

No.  187. — Mixture  of  Cod-liver  Oil. 

Take  of  Cod-liver  oil,  six  fluidounoes. 

Lime-water,  nine  tluidomiccs. 

To  the  lime-water,  in  a  pint  bottle,  add  the  oil,  and  shake  them; 
flavoring  ingredients  may  be  added  at  pleasure. , 

No.  l^^.—Mistura  Olei  Morrhuce  Amara.    (St.  Mary's  Hospital.) 

To  one  ounce. 

•    Take  of  Cod-liver  oil  f  .^.1-  1  drachm. 

Powdered  gum  Arabic  .^U,  By       1  scnii)lo. 

Spirit  of  peppermint  .......    f.^.j  5  mmims. 

Infusion  of  quassia  fsvij         7  drachms. 
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Make  an  emulsion  as  directed  in  the  case  of  castor  oil  mixture, 
p.  841 ;  dilute,  and  add  the  other  ingredients. 

No.  139. — Mistura  Olei  Amygdalce.    (London  Consumption 

Hospital.) 

In  one  ounce. 

Take  of  Oil  of  almonds  f ,5j  1  drachm. 

Solution  of  potassa  irixl  5  minims. 

"Water  f  5vij  7  drackms. 

Combine  the  alkaline  solution  with  the  oil,  and  dilute, 
Olive  oil  may  be  substituted  in  this  formula,  and  neat's  foot  oil 
"with  a  slight  increase  in  the  proportion  of  solution  of  potassa.  A 
medicated  water,  as  mint  or  bitter-almond  water,  may  be  used,  in 
part  or  entirely  superseding  water. 

jSTo.  140. — Mistura  Olei  Cocos  Nucis.    (London  Consumption 

Hospital.) 

Reduced. 

Take  of  Cocoanut  oil  .^j,  gvj       100  grains. 

Spirit  of  ammonia  fgiij  20  minim. 

Water  fgvj  6  drachms. 

Mix. 

Alteratives. 

Alterative  preparations  are  often  made  by  the  addition  of  the 
various  iodine,  mercurial,  and  other  alterative  salts,  to  the  G-aleni- 
cal  preparations  of  sarsaparilla,  conium,  etc.  As  a  general  rule, 
these  salts  are  incompatible  with  each  other ;  those  which  are 
insoluble  are  conveniently  prescribed  with  iodide  of  potassium, 
which  is,  in  fact,  one  of  their  natural  associated  solvents.  {See 
Syrups.) 

!N"o.  141. — Cod-liver  Oil  and  Red  Iodide  of  Mercw^. 

Take  of  Red  iodide  of  mercury  gr.  viij. 

Cod-liver  oil  Oj. 

Triturate  together. 

This  forms  a  clear  solution,  and  each  tablespoonful  dose  contains 
\  gr.  of  the  red  iodide  of  mercury  ;  it  is  a  combination  occasionally 
indicated.  Iodine  itself  is  sometimes  given  in  the  oil,  and  from  \ 
to  \  gr,  to  f5j  makes  a  good  addition  in  certain  cases. 

Anthelmintics. 
E"o.  142. — Anthelmintic  Syrup.* 

Take  of  Syrup  of  rhu1)arb  f.^iv. 

Fluid  extract  of  senna  f^ij. 

Oil  of  chcnopodium  f  gij. 

Mix  them. 

Dose,  a  teaspoonful  three  times  a  day. 

*  See  also  Prescription  No.  04,  Oil  Turpentine. 
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No,  143. — Emulsion  of  Fumiikin  Seeds. 

Take  of  PumpMn-seeds,  fresh   gviij. 

Sugar   .^ij. 

Gum  Arabic,  in  ijowder   5ss. 

Water   Oj. 

Blanch  the  seeds,  beat  them  into  a  mass  with  the  sugar,  then  add 
the  gum  Arabic,  and  gradually  the  water. 

Dose,  a  pint  in  the  course  of  the  day,  for  tapeworm. 

The  use  of  the  seeds  of  Ciicurbita  pepo  (pumpkin)  in  tapeworm 
originated  in  the  United  States.  I  believe  the  first  account  of  their 
properties  was  published  by  Dr.  Jones,  of  Boston ;  their  use  has 
now  extended  to  Europe  and  to  Algeria,  where  they  have  been 
recently  I'eported  on  favorably  by  M.  Tarneau,  a  military  surajeon. 
The  form  of  electuary  is  perhaps  better  than  the  emulsion"  pre- 
scribed above.  It  is  directed  to  be  made  by  depriving  ten  drachms 
of  the  seed  of  their  husks,  pounding  them  in  a  mortar  with  suffi- 
cient sugar  into  a  paste,  and  adding  to  this  a  small  cup  of  milk ; 
to  be  taken  at  one  dose,  following  with  a  dose  of  castor  oil  in  two 
hours. 

J  ELLIBS. 

Jellies  made  of  fixed  oils  have  the  advantage  of  diminishins:  the 
adhesion  of  these  to  the  mouth,  which  is  their  most  disagreeable 
property.  Cod-liver  oil  and  castor-oil  jellies,  as  patented  by  Queru, 
of  N^ew  York,  enjoy  a  large  sale,  and  are  much  prescribed  by  phy- 
sicians. Without  interfering  with  this  patent,  the  physician  vanj 
prescribe  jellies  of  any  of  the  fixed  oils  or  of  copaiva  by  the  following 
recipe,  contrived  with  the  aid  of  my  colleague,  Wm.  C.  Bakes: — • 

Take  of  The  fixed  oil,  an  ounce. 

Honey  and  sp-up,  of  each,  lialf  a  fluidounce. 
PoTvd.  gum  Arabic,  two  drachms. 
Kussian  isinglass,  forty  grains. 
Orange-flower  water,  six  fluidrachms. 

Dissolve  the  isinglass,  by  the  aid  of  heat,  in  half  an  ounce  of  the 
orange-flower  water,  replacing  the  water  as  it  evaporates,  triturate 
the  other  ingredients  with  the  remainder  of  the  orange-flower  water 
into  a  homogeneous  mass,  in  a  warmed  mortar,  then  form  an  emul- 
sion by  adding  the  solution  of  isinglass,  stir  as  it  cools,  and  set 
aside  to  gelatinize. 

The  orange-flower  water  may  soon  become  distasteful,  and  should 
then  be  replaced  by  other  flavors,  of  which  bitter  almond  most 
completely  disguises  the  fishy  taste  of  cod-liver  oil. 
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CHAPTER  V. 

styptto  and  depilatory  powders,  lotions,  collyria,  injections, 
enemas,  gargles,  baths,  inhalations,  and  fumigations. 

Styptic  Powders. 

The  persulphate  of  iron  (Monsell's  salt),  described  under  the  head 
of  Preparations  of  Iron,  is  perhaps  best  adapted  to  arresting  hemor- 
rhage. The  following  may  be  instanced  as  a  combination  suited  to 
the  same  purpose. 

Take  of  Resinee  pulv., 

Aluminaj  exsiccat., 

Acacise  pulveris,  aa,  partes  sequales. 

M.  et  in  pulv.  trit. 

Causticum  Depilatorium.    (London  Skin  Hospital.) 

Take  of  Orpiment  3j. 

Quicklime  giss. 

Starch  gix. 

Mix  and  triturate  together  into  a  fine  powder. 

Lotions. 

Soluble  salts,  chiefly  of  the  astringent  class,  dissolved  in  distilled 
water,  or  in  distilled  rose-water,  designed  for  external  application, 
constitute  lotions,  or  washes;  these  are  to  be  applied  to  the  surface, 
usually  upon  a  folded  piece  of  muslin  or  lint,  chiefly  for  cooling  and 
astringent  purposes.  Lead-water  (page  274)  is  the  only  oflicinal 
lotion.  Vinegar  and  water,  or  water  alone,  is  applied  for  the  same 
purposes.  In  various  chronic  skin  diseases,  lotions  containing  sul- 
phuret  of  potassium,  chloride  of  zinc,  corrosive  chloride  of  mercur}^, 
borax,  solution  of  chlorinated  soda,  and  other  chemical  agents,  are 
employed.  Glycerin,  by  its  solubility  in  water,  and  its  emollient 
properties,  is  well  adapted  to  this  form  of  application.  The  recipes 
appended  are  selected  as  illustrations  of  this  class;  they  are  gene- 
rally well-known  preparations. 

ISTo.  144. — Creasote  Lotion. 

Take  of  Creasoti  stt.  x. 

Aceti  

Aquse  fgij. 

Misce. 

Applied  to  phagedenic  ulceration,  chancres,  and  a  variety  of 
60  res. 
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No.  145. —  Yellow  Wash.    {Aqua  Phagedcenica.) 

Take  of  Hydrargyri  cliloridi  corrosivi  px-  xvj. 

Liquoris  calcis  i  .Iviij. 

Misce. 

The  binoxide  of  mercury  is  precipitated  as  a  yellow  powder,  and 
diftused  through  the  liquid;  sometimes  the  proportion  is  diminished 
to  gr.  j  in  each  f5j.  It  is  a  very  popular  application  to  certain 
affections  and  to  venereal  sores. 

1^0.  Black  Wash. 

Take  of  Hydrargyri  cliloridi  mitis  ^j. 

Liquoris  calcis  f^iv. 

Misce. 

Protoxide  of  mercury  is  here  thrown  down  by  the  lime  as  a  black 
precipitate,  though  there  is  quite  an  excess  of  calomel.  It  has 
similar  applications  to  the  foregoing. 

Granville's  Counter-irritant  or  Antidynous  Lotions. 
ISo.  147.— The  mild:— 

Take  of  Liquoris  ammoniiB  fortioris   f  Sj. 

Spiriti  rosmarini   f^vj. 

Tincturse  camphorse   fgij. 

Misce. 

No.  148.— The  strong:— 

Take  of  Liquoris  ammonise  fortioris  fjs. 

Spiriti  rosmarini  f  3iv. 

Tincturse  camphorse  f  3ij. 

Misce. 

These  preparations  will  blister  in  periods  varied  from  two  to  ten 
minutes,  by  saturating  with  them  a  piece  of  linen  folded  five  or  six 
times  over  a  coin,  and  pressing  it  upon  the  part.  Over  more  ex- 
tended surfaces,  a  similar  method  is  adopted  by  pi'otectiug  the 
lotion  from  evaporation. 

No.  149. — Lotion  for  Chilblains. 

Take  of  Muriate  of  ammonium   Iss. 

Water   fsiv. 

Muriatic  acid   f  Sj. 

Alcohol   f  siss. 

Apply  morning  and  evening. 

No.  150. — Dr.  Thomas's  Ni'pTfile  Wash. 

Take  of  Alum  .0,1; 

Tincture  of  gjills  fSJ- 

Triturate  together  until  as  nearly  dissolved  as  possible. 

No.  151. — Clemens'  Almond  Lotion. 

Take  of  Gum  Senegal  .oiv.  _ 

Boiling  water  Cong.  j. 
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Strain,  and  when  cold  add — 

Tinct.  beuzoin  fSij- 

Alcohol  f  51]. 

Corrosive  clilorido  of  mercury  3h  dj- 

Dissolve  the  corrosive  chloride  in  the  alcohol,  before  mixing  with 
the  other  ingredients. 

No.  152. — Milk  of  JRosesfor  Chapped  Hands. 

Take  of  Almonds,  blanched  gj. 

Beat  to  a  paste,  and  mix  with — ■ 

Eose-water  f  gyj. 

Heat  to  about  212°  F.,  and  incorporate  with — 

"White  Tvax  gj. 

Almond  "oil  gij. 

White  Castile  soap  ^j. 

Melt  together  and  thoroughly  incorporate,  then  add — 

Honey  water   f  gij. 

Cologne  water   f 

Oil  of  bitter  almond   gtt.  iv. 

Oil  of  rose  geranium   gtt.  v. 

Glycerin   fgss. 

After  washing  the  hands  with  warm  water  and  Castile  or  other 
mild  soap,  apply  the  milk  of  roses,  and  rub  it  thoroughly  in,  then 
wipe  them  with  a  dry  towel. 

Milk  of  roses  is  adapted  to  being  put  up  in  rather  wide-mouth 
vials,  and  is  directed  to  be  applied  to  chapped  hands,  or  other  ex- 
coriated parts. 

COLLYRIA. 

Collyria  are  lotions  or  applications  to  the  eye,  called  eye-washes. 
They  are  generally  composed  of  astringent  salts,  as  sulphate  or  ace- 
tate of  zinc,  sulphate  of  copper,  or  of  iron  or  nitrate  of  silver,  the 
proportion  seldom  exceeding  gr.  viij  to  f§j. 

Ko.  IBS.— Thomas's  Eye  Water. 

Take  of  Sulphate  of  zinc, 

Chloride  of  sodium,  each  9j. 

Eose  water  (distilled)   fgj. 

Make  a  solution,  and  apply,  suitably  diluted,  to  inflamed  eyes. 

The  infusion  of  sassafras-pith  is  a  good  addition  to  this  and  simi- 
lar eye-washes.  The  aqueous  extract,  or  the  wine  of  opium,  is 
much  used  in  collyria. 

No.  154. — Collyrium  Atropice  Sulphatis.    (Guy's  Hospital.) 

Take  of  Atropitc  sulphatis  Sr.  iij. 

Aquse  fgj. 

Ft.  solut. 

A  substitute  for  solutions  of  extract  of  belladonna  for  dilating 
the  pupil. 
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Injections. 

Injections  are  solutions  intended  to  be  thrown  into  the  external 
ear,  the  urethra,  bladder,  vagina,  etc.  Thej  resemble  the  fore- 
going class  in  composition  and  in  strength.  In  gonorrhoea,  the  use 
of  injections  of  the  astringent  metallic  salts  is  very  common,  as  also 
of  vegetable  astringents. 

No.  155. — Injectio  Argenti  Nitratis.    (Westminster  Hospital.) 

Take  of  Nitrate  of  silver,  six  grains. 

Diluted  nitric  acid,  five  minims.  , 
Distilled  water,  four  ounces. 

Make  a  solution. 

'Eo.  156. — Campbell's  Injection  for  Gonorrhoea. 


Take  of  Zinci  sulph   ^ss. 

Plumbi  acet   3j. 

Tinct.  opii, 

Tinct.  catechu,  aa   f  ^ij 

Aqu£e  rosse   f  ^v 

Misce. 


This  is  an  instance  in  vfhich  chemical  incompatibles  are  mixed 
advisedly  so  as  to  produce  a  very  fine  precipitate,  which,  being  dif- 
fused in  the  liquid  and  deposited  on  the  mucous  membrane  of  the 
urethra,  favors  the  therapeutic  eflect  intended. 

No.  157. — Take  of  Sulpho-carbolate  of  zinc  gr.  vj.* 

Water  fgij. 

Dissolve,  for  injection  in  gonorrhoea. 

An  improved  form  of  glass  penis  syringe  has  an  enlargement  of 
the  tube,  which  enters  the  urethra,  at  the  extreme  end,  so  as  to  fill 
the  whole  diameter  of  the  tube  and  prevent  the  backward  flow  of 
the  liquid,  while  the  rounded  end  is  less  liable  to  produce  irritation 
than  a  more  pointed  termination. 

Enemata. 

The  custom  of  injecting  tepid  water  and  various  bland  and  medi- 
cinal liquids  into  the  rectum,  for  the  relief  of  costiveness,  has  be- 
come very  common  of  latter  years,  and  the  forms  of  apparatus 
contrived  are  numerous  and  ingenious,  constituting  a  considerable 
article  of  trade  with  druggists  and  apothecaries. 

The  forms  of  self-injection  apj^aratus  made  by  Davidson,  Mattson, 
and  others,  consisting  of  a  gum-elastic  bag  designed  to  be  grasped 
in  the  hand,  and,  by  alternate  contraction  and  expansion,  to  draw 
the  fluid  from  a  basin  and  throw  it  through  a  flexible  tube  and 

*  Sulpho-carbolate  of  zinc  may  be  prepared  by  saturating  with  carbonate  of  zinc 
free  from  iron  sulpho-carbolic  acid,  made  by  melting  one  troyounce  of  Calvert's  pure 
crystallized  carbolic  acid  with  one  troyounce  of  snlphuric  acid  (sp.  gr.  1.84)  gradually 
added,  heating  to  280°  F.,  and  adding  three  fluidounces  of  distilled  water  after  per- 
mitting the  mixture  to  stand  12  hours.  The  solution  is  then  filtered,  evaporated 
at  150"'  F.,  and  sot  aside  to  crystallize.  For  a  full  account  of  the  various  salts  of  this 
acid  aud  their  modes  of  preparation,  see  Amer.  Joarn.  Pha7-m.,  1870,  133,  1871,  10,  265. 
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metallic  injection-pipe  into  the  rectum  or  vagina,  has  almost  super- 
seded the  old  kind  which  worked  with  a  piston,  A  French  pattern, 
however,  which  consists  of  a  cylinder  and  piston  working  by  a 
spring,  designed  to  be  wound  up  to  its  utmost  tension,  and  then, 
on  the  opening  of  a  faucet,  to  throw  the  whole  contents  in  a  con- 
tinuous stream  through  the  flexible  tube  and  pipe,  is  preferable  to 
any  other  in  use,  but  has  two  objections:  first,  for  a  person  who  has 
but  little  strength  of  wrist,  it  is  very  difficult  to  wind  it  up ;  secondlj^, 
the  expense  is  very  much  greater  than  the  best  Mattson  syringe. 
The  only  valve  in  this  instrument  is  in  the  piston,  and  is  so  simple 
and  durable  as  to  remove  one  of  the  most  common  objections  to 
cylinder  injection  apparatus. 

Medicated  enemata  are  much  used  for  the  relief  of  painful  flatu- 
lence and  for  relaxing  spasm.  The  following  are  adapted  to  this 
object : — 

ITo.  158. — Enema  Terebinthince. 


Take  of  Oil  of  turpentine   f.^ss, 

Castor  oil   fsj. 

Gum  Arabic   5  ss. 

Water   Oss. 


Make  an  emulsion,  secundum  ariem. 

In  the  above  the  white  of  an  egg  maybe  substituted  for  the  gum 
with  advantage. 

JSTo.  159. — Enema  Assafoetidce.    (St.  Bartholomew's  Hospital.) 

Take  of  Tincture  of  assafoetida,  half  a  fluidounce. 
Decoction  of  barley,  one  pint. 

Mix. 

Gargles. 

Gargles  and  Mouth-washes  are  applications  much  used  in  the 
treatment  of  so-called  sore-throat,  and  in  scorbutic  aflections  of  the 
gums,  which  are  exceedingly  common  ;  these  are  popularly  treated  by 
counter-irritation,  and  by  the  use  of  astringent  and  stimulating 
gargles.  Infusions  of  capsicum,  of  vegetable  astringents,  and  of 
sage,  with  the  addition  of  alum,  borax,  or  sulphate  of  zinc,  and 
almost  invariably  honey,  are  the  prevailing  remedies  of  this  class. 
The  following  recipes  may  be  given : — 

No.  160. — Gargarysma  Sodce  Chlorinatce. 

Take  of  Solution  of  chlorinated  soda   f  .^ss. 

Water   foiij- 

Mix. 

No.  IQl.— Gargarysma  Acidi  Tannici.    (London  Consumption 

Hospital.) 

Take  of  Tannic  acid   1  <li'i"- 

Honey   2  dnns. 

Water   4  ounces. 

Mix. 
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'No.  162. — Gargle  and  Mouth-Wash. 

Take  of  Sodii  boratis  3j. 

Aqua;  rosffi  ^ 

MelUs  f5j. 

Misce,  et  adde — 

TinctuTEe  myrrhse  f  gss. 

Tinctura3  capsici  f  gij. 

Siff. — Use  as  a  gargle  every  two  or  three  hours,  diluted  with  water. 

No.  163. — Gargle  of  Alum. 

Take  of  Alurainis  5SS. 

Infusi  lini  Oss. 

Mellis  q.  s. 

Fiat  gargarysma. 

Baths. 

Baths  are  either  hot,  warm,  tepid,  or  cold,  or  consist  in  the  ap- 
plication of  vapor  merely.  They  are  variously  medicated  f^r  the 
treatment  of  diseases  of  the  skin,  and  for  producing  general  or 
local  revulsive  effects. 

The  production  of  artificial  sea-water  is  a  desideratum  for  bathing, 
and  may  be  accomplished  either  by  the  evaporation  of  sea-water  to 
a  granular  powder,  to  be  dissolved  in  water  as  occasion  requires,  or 
approximately  by  the  use  of  the  following  formula : — 

No.  164. — Artificial  Sea-Water.  {Balneum  Marinum.) 

Take  of  Chloride  of  sodium,  two  pounds. 

Chloride  of  calcium,  three  ounces. 
Chloride  of  magnesium,  one  and  a  half  ounce. 
Sulphate  of  magnesium,  three  ounces. 
Sulphate  of  sodium,  six  ounces. 
Iodide  of  potassium,  one  drachm. 

Mix,  and  dissolve  in  30  gallons  of  water,  for  a  single  bath. 

No.  165. — Iodine  Bath.    {Balneum  lodinii.) 

Take  of  Iodine,  two  drachms. 

Solution  of  potassa,  two  ounces. 
"Water,  thirty  gallons. 

Used  in  the  Skin  Hospital,  of  London. 

Inhalations,  Fumigations,  Disinfectants,  etc. 

Inhalation  has  lately  been  a  good  deal  resorted  to  as  a  remedy  in 
chronic  catarrhs,  bronchitis,  incipient  phthisis,  etc.  I  have  re- 
peatedly i)repared  the  apparatus  and  furnished  the  ingredients  foi* 
the  following : — 

No.  166. — Prescription  for  Inhalation. 

Into  an  inhaler  of  glass  put  infusum  huniuli,  U.  S.,  f  siv,  at  a 
temperature  of  about  120°  F.,  and  add  Liq.  iodinii  compositus, 
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"ixx.  Inhale  from  five  to  ten  minutes,  morning  and  evening.  In 
acute  cases,  this  is  found  to  give  great  relief,  and  by  continued  ap- 
plication produces  most  happy  restorative  effects.  In  place  of  Lugol's 
solution,  it  has  been  suggested  to  use  an  ethereal  or  chloroforniic 
tincture  of  iodine,  adding  a  little  iodide  of  potassium  to  prevent 
precipitation  on  adding  it  to  the  hop-tea,  or  other  aqueous  liquid. 

In  the  London  Consumption  Hospital  the  following  formula  is 
used : — ■ 

No.  167.— Take  of  Chloric  ether  30  minims. 

Tincture  of  liyoscyamus  30  minims. 

Infusion  of  hops  (or  water)    ....     8  ounces. 

Mix,  and  inhale. 

In  several  cases  under  my  observation  the  use  of  powdered  cubebs, 
a  teaspoon  fill  to  each  charge  of  warm  water,  a  fresh  portion  being 
added  each  time,  inhaled  three  times 
every  day,  has  had  an  excellent  efiect 
in  treating  bronchial  affections. 

Fig.  246  exhibits  a  simple  form  of 
inhaling  apparatus.   An  ordinary  wide- 
mouth  packing  bottle  is  fitted  with  a 
cork  which  is  perforated  by  the  cork- 
borer  or  rat-tail  file  (see  Figs.  150  and 
151,  page  113),  so  as  to  admit  of  two 
tubes,  tlae  smaller  for  the  ingress  of 
air  passing  nearly  to  the  bottom  of  the 
bottle,  while  the  larger,  which  is  bent 
to  be  applied  to  the  mouth,  may  have 
its  orio-ia  iust  below  the  bottom  of  the 
cork.    A  little  cork  may  be  put  into    ^  ^ 
the  top  of  the  small  tube  when  not  in  ^^g. 
use.    In  replenishing  the  inhaler,  be-  ^^1^ 
fore  each  operation,  the  cork  is  re- 
moved.     The  tube  may  be  bent  by  inhaler, 
softening  it  over  the  flame  of  an  alco- 
hol lamp  or  gas  furnace,  and  holding  it  in  such  a  position  that  its 
own  weight  will  cause  it  to  bend  gradually  and  uniformly  to  the 
required  curve. 


Vapores.    {Vapors.    1)1  halations.) 
This  is  a  new  class  of  preparations  of  the  Briiish  Pharmacopxxia. 


Vapor  Acidi  Hydrocyanici.    {Inhalation  of  Hydrocyanic  Acid.) 

Take  of  Dikited  liydrocyanic  acid,  ten  to  fifteen  minims. 
Water  (cold),  one  tluidrachm. 

Mix  in  a  suitable  apparatus,  and  let  the  vapor  that  arises  be 
inhaled. 
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Yajpor  Chlori.    [Inhalation  of  Chlorine.) 

Take  of  Chlorinated  lime,  two  ounces-. 
Water  (cold),  a  sufficiency. 

Put  the  powder  into  a  suitable  apparatus,  moisten  it  with  the 
water,  and  let  the  vapor  that  arises  be  inhaled 

Va.jpor  Conice.    {Inhalation  of  Conia.) 

Take  of  Extract  of  hemlock,  sixty  grains. 

Solution  of  potash,  one  lluidrachm. 
DistiUed  water,  ten  fluidrachms. 

Mix.  Put  twenty  minims  of  the  mixture  on  a  sponge,  in  a  suit- 
able apparatus,  so  that  the  vapor  of  hot  water  passing  over  it  may 
be  inhaled.  The  solution  of  potash  is  added  to  free  the  conia 
i:)resent  in  the  extract.  A  strong  mouse-like  odor  being  emitted  is 
evidence  of  the  genuineness  of  the  vapor. 

Vapor  Creasoti.  {Inhalation  of  Creasote.) 

Take  of  Creasote,  twelve  minims. 

Boiling  water,  eight  fluidounces. 

Mix  the  creasote  and  water  in  an  apparatus  so  arranged  that  air 
may  be  made  to  pass  through  the  solution  and  may  afterwards  be 
inhaled. 

Vaioor  lodi.    {Inhalation  of  Iodine.) 

Take  of  Tincture  of  iodine,  one  fluidrachm. 
Water,  one  fluidounce. 

Mix  in  a  suitable  apparatus,  and,  having  applied  a  gentle  heat, 
let  the  vapor  that  arises  be  inhaled. 

Fumigations. 

In  various  affections  it  is  desii-able  to  have  the  medicines  act  on 
the  skin  in  the  form  of  vapor  or  gas.  For  such  fumigations,  sul- 
phuretted hydrogen  is  generated  by  decomposing  sulphuret  of 
potassium  or  calcium  with  muriatic  or  nitric  acid ;  nitrous  fumes 
by  nitrate  of  potassium,  or  of  sodium  and  sulphuric  acid  ;  chlorine 
from  chlorinated  lime  by  muriatic  acid,  or  by  adding  to  a  mixture 
of  three  parts  of  chloride  of  sodium  and  one  of  black  oxide  of  man- 
ganese two  parts  of  sulphuric  acid.  These  are  chiefly  used  for  skin 
diseases,  and  as  antiseptics  and  disinfectants. 

Alcoholic  fumigations  are  made  by  setting  fire  to  half  an  ounce  or 
an  ounce  of  alcohol  in  an  ordinary  plate ;  acetic  fumigations,  by 
gradually  adding  vinegar  to  a  hot  brick;  ammoniacal  fumigations, 
by  throwing  carbonate  of  ammonium  upon  a  hot  brick,  or  adding 
spirits  of  hartshorn  to  boiling  hot  water;  such  fumigations  are 
generally  applied  in  rheumatic  and  similar  affections. 

Fumigations  are  applied  either  to  a  part  or  to  the  whole  bod}'-; 
the  simplest  mode  of  doing  it  is  to  envelop  the  patient  in  a  blanket, 
while  sitting  upon  a  cane-seat  chair,  and  then  prepare  them  under 
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the  chair  in  the  proi^er  manner.  The  fumes  or  vapors  are  then 
allowed  to  reach  the  attected  part  of  the  body.  The  liead  is  not 
subjected  to  this  treatment  unless  in  the  case  of  vapor  baths 
desiijned  also  to  reach  the  luna-s. 

Disinfectants. 

Aromatic  fumigations  are  much  employed  for  correcting  the  bad 
odor  of  sick  rooms  ;  aromatic  resins  and  balsams  are  used  for  this 
purpose. 

In  the  Chapter  on  Perfumery  and  Toilet  Articles  some  prepara- 
tions adapted  to  this  use  are  referred  to.  Disinfectants  which 
operate  on  chemical  principles  are,  however,  much  more  effectual. 

Prof.  R.  E.  Rogers  has  directed  for  some  of  the  hospitals  a  mix- 
ture of  lime  and  sulphate  of  iron  in  such  proportion  that  the 
protoxide  of  iron  is  rapidly  reduced  on  exposure  to  the  air,  and  by 
its  disposition  to  pass  rapidly  into  sesquioxide  readily  decomposes 
effete  matters  with  which  it  comes  in  contact,  rendering  them  in- 
noxious. Under  the  heads  of  Chlorine  and  Bromine  in  Part  III., 
some  of  these  chemical  disinfectants  are  described. 

M.  Agata,  of  London,  has  patented  a  process  for  calcining  common 
cockle  and  other  shells  found  on  the  sea-shore  until  they  are  friable 
and  readily  powdered  ;  this  powder  he  mixes  with  half  the  quantity 
of  sulphate  of  iron,  thus  producing  an  inodorous  powder  resembling 
ochre,  which  is  designed  to  be  mixed  in  the  proportion  of  one  pai"t 
to  a  hundred  with  any  feculent  matter  which  it  is  designed  to 
deodorize.  "When  used  for  urine  two  per  cent,  of  common  tar  is  to 
be  added. 

Dr.  Crace  Calvert  has  recently  called  attention  to  the  immense 
utility  of  carbolic  acid  (coal  tar  creasote)  as  an  antiseptic  ;  he  states 
that  the  addition  of  two  or  three  drops  of  this  acid  to  a  pint  of 
freshly  made  urine  will  preserve  it  from  any  marked  chemical 
change  for  several  weeks.    {See  Ozone,  p.  130.) 


CHAPTEE  VI. 

CERATES,  OINTMENTS,  AND  LINIMENTS. 

These  classes  of  preparations  are  widely  separated  in  the  Phar- 
macopoeia^ where  an  alphabetical  arrangement  is  adopted,  but  they 
80  closely  resemble  each  other  in  a  pharmaceutical  point  of  view  as 
to  be  naturally  associated  in  a  work  like  the  present. 

The  difference  between  a  cerate  and  an  ointment  is  in  their  rela- 
tive firmness  and  fusibility;  tbe  former  is  designed  to  be  adhesive 
at  the  temperature  of  the  body,  so  as  to  be  applied  in  the  form  of  a 
dressing  or  sort  of  plaster  ;  the  latter  is  intended  to  be  rubbed  upon 
the  surface  or  applied  by  inunction ;  this  distinction  is,  however, 
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not  absolute,  and  the  two  classes  nearly  approach  each  other  in 
properties  ;  the  name  cerate  is  derived  from  cera,  wax,  and  most  of 
the  cerates,  as  also  some  of  the  oitmeuts,  contain  this  ingredient. 

The  medicinal  ingredients  which  enter  into  these  classes  of  prepa- 
rations are  very  numerous;  indeed,  almost  every  kind  of  medicine 
capable  of  exercising  a  topical  effect  may  be  prescribed  in  this  form. 

The  unctuous  ingredients  used  in  ointments  are  chiefly  bland 
and  unirritating  fats  and  fixed  oils,  with  more  or  less  wax;  the 
reader  is  referred,  for  some  account  of  these,  to  pages  382-398. 

The  preparation  of  inodorous  grease  is  accomplished  by  repeated 
washing  with  water;  this  may  be  done  ou  a  slab  a  little  on  the 
incline,  a  stream  of  water  being  set  to  trickle  over  it ;  the  surface 
of  the  grease  is  then  constantly  renewed  by  an  operator  working  a 
muller  over  it  in  the  same  way  that  a  color-maker  grinds  paints  in 
oil.  The  firmer  kinds,  such  as  suet,  require  more  powerful  me- 
chanical ari-angements  for  washing  them,  and  in  fact  in  France 
this  purifying  of  fats  is  a  separate  branch  of  business,  the  per- 
fumers being  the  chief  consumers  of  these  elegant  products. 

Of  the  different  ingredients  of  cerates  and  ointments  lard  and  suet 
resemble  each  other  in  most  of  their  properties,  except  that  the  latter 
is  more  solid  and  fuses  at  a  higher  temperature,  while  spermaceti 
is  still  more  firm,  almost  brittle  in  consistence,  and  fuses  with  still 
less  facility;  it  is  recommended  by  a  beautiful  pearly  whiteness 
which  it  imparts,  to  a  certain  extent,  to  its  oily  combinations. 
Wax  is  more  tough  in  consistence  and  still  less  fusible,  its  chief  use 
being  to  give  body  to  cerates  and  the  stiffer  ointments. 

The  uses  of  resin  and  turpentine  are  twofold,  to  give  body  to  the 
cerates  into  which  they  enter,  and  to  render  them  useful  as  stimu- 
lants and  fit  vehicles  for  other  stimulating  substances. 

The  greatest  practical  difficulty  with  ointments  arises  from  their 
tendency  to  become  rancid  hy  keej^ing,  par- 
ticularly in  wai-m  climates;  this  is  best  over- 
come by  observing  to  free  them  from  moisture 
by  the  application  of  well-regulated  heat  till 
the  adhering  water  is  entirely  evaporated, 
and  to  keep  them  in  well-covered  jars.  The 
ointment  jar,  Fig.  247,  is  made  for  the  pur- 
pose, but  as  the  Ud  is  not  air-tight,  a  piece  of 
stout  tin-foil,  or  of  bladder,  or  of  waxed 
paper,  should  be  stretched  over  the  top  before 
covering  it  with  the  lid. 

Ointments  made  with  the  fixed  oils  and  a 
suitable  proportion  of  wax,  suet,  or  cocoa- 
butter,  are  less  liable  to  rancidity  than  those 
made  with  lard,  and  the  introduction  into 
the  latter  of  small  portions  of  balsams  and 
some  essential  oils  seems  to  have  a  favorable 
effect  upon  this  tendency;  and  it  is  observed 
that  the  resinous  ointments  are  not  liable  to  it.  i    •  + 

A  frequent  cause  of  rancidity,  in  even  freshly  prepared  oiut- 


Fi?.  247. 


ointment  jar. 
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ments  and  cerates  made  from  matei-ials  perfectly  free  from  ran- 
cidity, is  the  absorbent  cliaracter  of  the  jars  used  to  keep  them  in  ; 
the  glazing  after  a  short  time  becomes  full  of  fine  cracks  througli 
which  the  grease  permeates  to  the  body  of  the  jar ;  the  grease,  by 
frequent  exposure  to  the  air,  becomes  rancid,  and  in  turn  imparts 
rancidity  to  the  ointment  placed  in  it.  A  very  elegant  style  of 
jar,  but  quite  expensive,  being  the  real  porcelain  or  china  vase,  is 
free  from  this  objection.  Glass  tumblers  small  enough  to  fit  in- 
side of  the  jar  may  be  used  with  great  advantage  in  overcoming 
this  trouble. 

Classification. 

For  the  purposes  of  study,  the  cerates  and  ointments  may  be 
thus  classified  : — 

1st.  Those  adapted  to  use  as  vehicles  for  medicinal  substances. 

2d.  Those  prepared  by  the  fusion  of  their  medicinal  ingredients 
together. 

%d.  Those  prepared  from  the  first,  or  from  lard  alone,  by  me- 
chanical incorporation  with  some  active  medicinal  agent. 

Those  in  which  the  unctuous  ingredient  is  decomposed  in 
the  process  of  preparation. 

So  great  a  variety  of  ointments  and  cerates  have  been  made  offi- 
cinal, that  there  seems  less  occasion  for  departing  from  the  national 
standards  than  in  the  other  classes  of  extemporaneous  preparations. 

Of  these  classes,  all  which  are  officinal  in  the  U.S.Pharmacopceia 
are  displayed  according  to  the  above  classification  in  the  following 
Syllabi,  and  the  leading  points  of  interest  in  connection  with  them 
are  given  further  in  detail ;  the  working  formulas  from  the  Phar- 
raacopceia  are  given,  and  the  unoffieinal,  which  are  deemed  of  suffi- 
cient importance  for  insertion,  are  described  in  connection  with  the 
appropriate  formulas  for  their  preparation. 

First  Group. — Cerates  and  Ointments,  muck  used  as  Vehicles  for 

Medicinal  Substances. 

Ceratum  saponia.  {  ^  P-  J'^^.P  P^'^^'if ""^'^^  }  Firmest  "  bealing  "  dressing. 
Ceratum.  1  part  white  wax,  2  lard.  Firmer  "healing"  dressing. 

Ceratum  cetacei.        {  ^  Ph^P^J,""'''''''  ^  ^  }  Firm  "  healing  "  dressing. 

Unguentum.  1  part  yellow  wax,  4  lard.  Softer  ''healing"  dressing. 

TT  !  Almond  oil,  sp.  ceti,  white  wax,  1  c  /■,  ,  ,,i  „  r     ,>  , 

Uug.  aquse  roste.        <  '    ^  \  Softest  "healing"  dressing. 

"=    ^  |_     rose-water.  j    ■'  °  ° 

Unguentum  bcnzoini.     1  pnrt  benzoin,  16  lard.  Vehicle,  consistence  of  lard. 

Ceratum  resinse.        {  ^  P^w  wlx.^  ^         |  dressing. 

Preparation  and  Uses. 

All  these  are  simple  in  their  mode  of  preparation;  the  ingre- 
dients are  to  be  placed  in  a  skillet  or  capsule,  and  brought  to  the 
nielting  point,  care  being  taken  not  to  burn  them,  which  may  be 
known  by  the  melted  mass  giving  off  the  odor  and  appearance  of 
smoke.    When  there  is  a  great  difterence  in  the  fusing  points,  the 
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least  fusible  shall  be  placed  over  the  fire  first,  and  the  others  added 
afterwards,  so  as  to  involve  no  unnecessary  application  of  heat. 
Then  tlie  whole  is  to  be  stirred  or  triturated  together  till  thickened 
by  cooling  into  a  homogeneous  soft  mass ;  it  may  now  be  set  away 
to  harden  by  further  cooling.  With  a  view  to  the  whiteness  and 
smoothness  of  the  product,  it  is  best  that  the  melted  ingredients 
should  be  poured  while  fluid,  though  not  too  hot,  into  a  mortar,  iu 
which  they  should  be  triturated  with  a  pestle  till  firm.  If  sper- 
maceti is  an  ingredient,  the  mortar  should  be  warmed  to  obviate 
its  tendency  to  separate  in  a  granular  condition  on  contact  with  a 
cool  surface ;  when  rose-water  is  added,  as  in  the  case  of  "  cold 
cream,"  it  is  well  to  warm  it  a  little,  otherwise  it  may  chill  the 
spermaceti  to  its  solidifying  point  and  deposit  it  in  a  granular  con- 
dition before  the  mixed  oil  and  wax  are  sufiiciently  stitt'ened  to  be 
homogeneous  with  it. 

The  use  of  a  mortar  in  the  preparation  of  cerates  and  ointments 
of  this  class  is  often  obviated  by  stirring  the  melted  preparation  in 
the  vessel  in  which  it  was  heated,  or  that  to  which  it  is  transferred 
for  keeping,  with  a  wooden  spatula,  till  it  thickens  beyond  the 
danger  of  separation;  but,  on  the  whole,  the  use  of  the  mortar  is 
most  approved.  Some  pharmacists  keep  a  marble  or  large  wedg- 
wood  mortar  for  the  special  purpose ;  it  is  so  difficult  to  remove 
every  trace  of  grease  that  it  is  not  desirable  to  use  the  same  mortar 
for  this  use  and  the  general  purposes  of  the  shop.  When  the  mortar 
is  to  be  warmed,  an  ounce  or  two  of  alcohol  may  be  poured  into  it 
and  burned.  When  a  marble  slab  or  tile  is  used,  it  may  be  warmed 
over  a  slow  and  diffused  gas  flame,  or  the  furnace  shown  iu  Fig. 
127,  without  the  wire  gauze  attachment,  or  laid  a  few  minutes  on 
a  heated  stove. 

The  first  five  j)reparations  on  the  above  list  are  distinguished  by 
difierent  degrees  of  firmness  and  fusibility;  they  are  all  perfectly 
bland  and  unirritating,  and  are  used  for  their  property  of  pro- 
tecting the  part  to  which  applied  from  external  irritating  causes 
and  from  the  drying  action  of  the  air. 

Ceratum  scqjonis,  as  now  directed  to  be  made  by  the  improved 
process  of  the  Pharmacopoeia,  is  an  elegant  application  to  exposed 
surfaces,  requiring  to  be  spread  on  some  suitable  fabric ;  it  is  too 
firm  to  be  conveniently  incorporated  with  medicinal  ingredients, 
except  by  the  aid  of  heat,  but  would  be  a  very  suitable  vehicle  for 
some  of  the  alterative  and  mild  astringent  remedies,  if  softened  at 
the  time  of  their  admixture. 

Simple  cerate,  ceratum  adijns,  of  U.  S.  P.  1860,  like  the  foregoing, 
is  almost  exclusively  applied  to  blistered  or  other  exposed  surfaces, 
for  the  complete  exclusion  of  tiie  atmosphere  and  the  prevention  of 
desiccation  during  the  process  of  healing ;  it  is  not  adapted  to  use 
as  a  vehicle  for  medicinal  substances  to  be  applied  hy^  inunction,  nor 
can  it  be  conveniently  mixed  with  powders  at  ordinary  tempera- 
tures. From  overlooking  this  fact,  the  mistake  is  constantly  made 
by  physicians  of  prescribing  simple  cerate  as  the  vehicle  for  iodine, 
the  mercurials,  etc. ;  and  in  view  of  this,  some  of  the  apothecaries 
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vary  the  proportions,  putting  in  one-fourth  instead  of  one-third 
wax;  this  partially  unlits  it  for  the  use  for  which  it  is  mainly 
designed,  to  furnish  a  firm  dressing  which  will  not  fuse  entirely  at 
the  temperature  of  the  body. 

Simple  cerate,  as  is  well-known,  is  very  liable  to  become  rancid 
by  exposure  to  tlie  air;  the  late  Ferris  Bringhurst,  in  a  report  to 
the  American  Pharmaceutical  Association,  pointed  out  the  superi- 
ority of  cerate  made  with  unbleached  yellow  wax.  {8ee  paper  in 
Proceedings,  vol.  xvi.  416.) 

Simple  ointment,  ointment  of  lard  of  U.  S.  P.  1860,  is  designed  for 
the  purpose  just  mentioned  as  not  suited  to  the  cerate,  that  of  fur- 
nishing, in  warm  weather,  a  good  vehicle  for  medicines  in  the  form 
of  ointment.  In  the  winter,  it  is  frequently  replaced  by  lard,  when 
that  vehicle  can  be  obtained  fresh  and  sweet.  It  is  not  unusual  to 
add  to  simple  cerate  and  simple  ointment,  when  fused  in  the  pro- 
cess of  preparing  them,  a  little  rose-water,  and  sometimes  a  very 
small  portion  of  borax,  which  renders  them  very  white  without 
interfering  with  their  remedial  qualities. 

SiJermaceti  cerate  is  intermediate  between  the  foregoing,  and  has 
the  advantage  of  being  made  without  the  use  of  lard,  which  is 
sometimes  difficult  to  procure  of  good  quality,  and  always  objec- 
tionable for  use  about  the  face ;  it  is  an  elegant  preparation,  though 
dependent  for  its  whiteness  and  sweetness  upon  the  quality  of  the 
olive  oil  employed  in  making  it.  It  is  a  perfectly  bland  and  un- 
irritating  application,  better  adapted  to  use  as  a  healing  dressing 
than  as  a  vehicle  for  more  active  medicines. 

Ointment  of  rose-water,  commonly  called  "  cold  cream,"  is  an  appli- 
cation adapted  to  chapped  or  excoriated  skin,  and  may  be  used  as 
a  substitute  for  lard  as  an  excipient  for  medicines  to  be  applied  by 
inunction;  an  unofficinal  formula,  containing  wax  instead  of  sper- 
maceti, is  given  among  the  working  formulas,  which  is  highly 
approved  among  some  connoisseurs. 

Benzoated  lard  is  the  name  applied  to  the  new  officinal  Un- 
guentum  benzoini,  adapted  to  replace  lard  in  seasons  and  in  situa- 
tions in  which  commercial  lard  would  become  rancid;  its  pleasant 
balsamic  odor  also  recommends  it  in  preference  to  ordinary  lard;  it 
is,  however,  not  white,  and  on  that  account  less  elegant  than  the 
ointment  of  rose-water  or  glycerin  ointment. 

Resin  cerate  or  basilicon,  though  included  in  the  series,  is  not, 
like  the  others,  free  from  irritating  properties;  it  is  much  used  as 
an  application  to  burns  and  chilblains,  and  as  a  dressing  to  blistered 
surfaces  with  a  view  to  keep  up  the  discharge;  it  is  also  a  very 
suitable  vehicle  for  stimulating  applications  in  the  form  of  powder 
incorporated  by  the  aid  of  heat.  The  resin  present  is  also  useful 
by  preventing  the  tendency  to  rancidity  to  which  unctuous  ingre- 
dients are  liable. 
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Second  Group. —  Those  in  which  the  Medicinal  Substances  are  mixed 
with  the  Unctuous  Ingredient  by  Fusion  and  Digestion. 

_  .  f  Resin,  suet,  yellow  wax,  turpentine,  1  „  .     ,  . 

Cerat.  resmoo  comp.  |    flaxseed  oil.  /  Stimulating. 

Unguent,  picis  liq.       Tnr  and  suet,  equal  parts.  Stimulating  antiseptic. 

n«.„t.„„nnr,n,nrifH<!  Z^""*''-'        P"^''^  '  PTts ;  "I  Epispastic  (Blistering  Ce- 

Ceratumcantharidis.|    yelW  wax,  resin,  each,  7  parts,    /  rate). 

REMARKS. 

Compound  resin  cerate,  or  Deshler^s  salve,  is  both  firmer  and  more 
stimulating  than  basilicon,  though  used  for  similar  purposes  in 
burns,  scalds,  etc.;  it  is  too  firm  for  ready  incorporation  with  dry 
powders,  and  is  mostly  used  by  itself.  An  inconveniently  tough 
consistence  is  one  of  the  disadvantages  attendant  upon  this  pre- 
paration, though  when  it  has  been  suitably  spread,  it  forms  a  very 
good  and  adhesive  application. 

Tar  ointment,  which  is  made  by  melting  suet,  and,  while  it  is 
fluid,  stirring  into  it  an  equal  weight  of  tar  until  it  cools  and 
thickens,  is  used  in  scald  head  and  various  scaly  eruptions  with 
excellent  effects. 

Blisters  and  Blistering  Cerates. 

Ceratum  cantharidis  is  conveniently  made  by  the  working  formula 
appended  by  melting  together  lard,  wax,  and  resin,  and  sifting  into 
the  fused  mass,  powdered  Spanish  flies,  continuing  the  heat  for  half 
an  hour,  and  then  removing  from  the  fire  and  stirring  till  cool ;  the 
active  principle  of  the  flies,  cantharidin,  is  extracted  to  a  great 
extent  by.  this  digestion  in  the  grease,  and  the  powder  itself  is  also 
retained  and  adds  to  the  eft'ect  of  the  preparation. 

This  is  sometimes  kept  in  jars,  and  sometimes,  by  increasing  the 
proportion  of  wax  and  resin  a  very  little,  is  made  firm  enough  to 
roll  out  into  rolls  like  plasters. 

Blistering  cerate,  when  ordered  in  prescription  as  a  cerate  to  be 
dispensed  by  weight  and  spread  at  the  bedside  of  the  patient,  is 
ordered  by  its  officinal  name;  when  designed  to  be  spread  as  a 
plaster,  it  is  called  JEmplastruju  epispasticum,  the  size  being  gene- 
rally conveyed  thus,  3x6  (meaning  three  inches  wide  by  6  long), 
or  any  other  size  desired,  or  a  jmttern  may  accompany-,  giving  the 
shape  and  size.  Sometimes  the  purpose  for  which  it  is  required  is 
expressed,  and  the  precise  size  and  shape  are  left  to  the  pharmacist; 
at  others,  it  is  left  optional  with  the  attendant  whether  to  spread 
the  blister  himself,  or  to  have  it  spread  at  the  shop  by  a  prescrip- 
tion like  the  following  :  B. — Carati  cantharidis,  q.  s.,  ut  fiat  emplas- 
trum  epispasticum  3x6. 

Besides  the  familiar  Ceratum  cantharidis,  the  Pharmacopoeia  now 
recognizes  a  preparation  under  the  name  Ceratum  extracii  cantha- 
rides,  in  which  an  alcoholic  extract  of  the  flies  is  mixed  with  resin, 
wax,  and  lard  ;  it  is  a  more  elegant  preparation,  Init  is  as  yet  but 
little  prescribed.  It  is  well  adapted  to  dilution  with  simple  cerate 
in  the  proportion  of  one  part  to  four  or  eight  as  a  stimulating 
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dressing  to  blistered  surfaces  for  maintaining  their  discharge  and 
preventing  healing.    {See  Working  Formulas.) 

The  best  material  on  which  to  spread  a  blister  is  adhesive  plaster 
cloth  ;  if  a  wide  margin  is  left,  it  is  readily  made  to  adhere  by 
warming  the  margin  over  a  lighted  lamp,  and  pressing  it  carefully 
on  to  the  part.  It  should  also  be  so  incised  from  the  edges  inward 
as  to  be  readily  adapted  to  the  inequalities  of  the  surface  to  which 
applied.  Kid  or  split  sheepskin,  or  even  thick  glazed  jiaper,  also 
answer  a  good  purpose,  in  which  case  the  margin  is  made  very 
narrow,  and  three  or  four  strips,  about  half  an  inch  wide,  of  adhe- 
sive plaster  are  warmed  and  drawn  over  the  outside  to  hold  it  in 
its  place. 

Blisters  to  be  applied  behind  the  ears  are  much  prescribed  ;  in 
spreading  tliese  care  must  be  taken  to  have  them  the  revei^se  of 
each  other,  or,  after  they  are  spread,  it  may  be  found  they  both  fit 
the  same  ear.  It  is  well,  in  the  case  of  these,  to  leave  the  margin 
much  the  widest  at  the  part  furthest  from  the  ear  and  below,  where ' 
the  hair  will  not  interfere  with  its  adhesion. 

The  mode  of  spreading  blisters  is  too  simple  to  require  comment; 
in  cold  weather,  or  when  the  cerate  is  very  stiff,  I  use  the  thumb, 
which  makes  a  smooth  and  very  neat  surface ;  a  spatula  slightly 
warmed  answers  very  well.  After  the  blister  is  spread,  it  is  well 
to  paint  over  its  surface  with  ethereal  tincture  of  cantharides, 
which  increases  its  activity,  or  lay  a  piece  of  tissue  paper  over  its 
whole  surface,  and  coat  this  with  the  ethereal  tincture. 

It  is  considered  a  good  precaution  to  remove  the  blister  as  soon 
as  it  has  thoroughly  reddened  the  skin,  and  then  to  apply  a  cata- 
plasm of  bread  and  milk,  elm  bark,  or  ground  flaxseed,  to  raise  the 
skin.  A  blistering  plaster  usually  requires  from  six  to  twelve  hours 
to  raise  the  skin. 

The  different  blistering  tissues  are,  I  believe,  all  made  by  extract- 
ing cantharidin  from  the  flies  with  ether  or  oil  of  turpentine,  and 
forming  it  into  a  plaster,  which  is  then  spread  on  paper,  silk,  or 
other  suitable  fabric.  The  proportions  indicated  by  Mohr  and 
Redwood  are  as  follows:  To  one  part  of  the  yellowish  oily  residue 
left  after  the  evaporation  of  the  ether  from  ethereal  tincture  of 
flies,  add  two  parts  of  melted  white  wax,  and  spi'ead  a  thin  layer 
over  the  surface  of  paper. 

The  following  formula  is  from  the  London  Pharmaceutical  Journ., 
I860:— 

Take  of  Cfintharidin  gr.  j. 

White  wax  3j 

Olive  oil  5v 

Melt  together.    With  a  brush  paint  it  over  some  white  bibulous 
paper  and  hang  it  up  to  dry  in  a  current  of  air.    Take  a  piece  of 
pink  paper  of  the  form  and  size  required ;  the  under  colored  side 
paint  over  with  a  weak  solution  of  India  rubber  (or  gutta-percha), 
•  cut  the  cantharidin  pa])er  to  the  form  and  size  of  the  jiink  paper,lca8 
1  a  margin,  and  while  the  [)ink  paper  is  still  sticky  place  the  other 
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upon  it.    Before  applying,  tljis  blister  should  be  held  over  the 
steam  escaping  from  a  vessel  of  hot  water. 

Charta  Cantharidis,  TJ.  S.  P.    {Cantharides  Paper.) 

Take  of  White  wax,  four  troyounces. 

Spermaceti,  one  and  a  half  troyounce. 
Olive  oil,  two  troyounces. 
Canada  turpentine, 

Cantliarides,  in  powder,  each,  half  a  troyounce. 
Water,  five  fluidounces. 

Mix  all  the  substances  in  a  tinned  vessel,  and  boil  gently  for  two 
hours,  constantly  stirring.  Filter  through  a  woollen  strainer  with- 
out expressing,  and  keep  the  mixture  in  a  liquid  state  by  means  of 
a  sliallow  water-bath  with  an  extended  surface.  Coat  strips  of 
paper  upon  one  side  only  with  the  melted  plaster,  by  passing  them 
successively  over  the  surface  of  the  liquid,  and  cut  the  strips  wheu 
dry  into  rectangular  pieces. 

Charta  Sinapis,!!.  S.  P.    {Mustard  Paper.) 

Take  of  Black  mustard,  in  powder,  ninety  grains. 

Solution  of  gutta-percha,  a  sufficient  quantity. 

Mix  the  mustard  with  as  much  of  the  solution  as  may  be  neces- 
sary to  give  it  a  similiquid  consistence;  then  apply  the  whole  of 
the  mixture  by  means  of  a  suitable  brush  to  a  piece  of  rather  stiff  > 
paper  four  inches  square,  so  as  completely  to  cover  one  side  of  it, 
and  allow  the  surface  to  dry.  Before  being  applied  to  the  skin, 
let  the  mustard  paper  be  dipped  for  about  fifteen  seconds  in  warm 
water. 

These  two  preparations  are  new  officinals  in  the  last  edition  of 
the  U.  S.  Pharmacojioeia,  and  are  designed  to  supply  the  places  of 
popular  remedies  of  this  class.  They  are  to  be  greatly  commended 
on  the  score  of  cleanliness,  efficiency,  and  portability. 


(  1  part  powdered  galls 
\  7  parts  lard. 
S  1  part  carbolic  acid 
\l  parts  simple  ointment. 


5Hs-f-Aq.  f3ss  to  5j  lard. 
B.)  to  §j  lird. 


Third  Group. — Cerates  and  Ointments^  in 
dients  are  incorp>orated  by  trituration  loith 

Cerut.  fabinEB.  /  Fluid  ext.  from  I  part  savin. 

(.4  parts  resiii  cerate. 

Ung.  gallaj. 

Ung.  aoidi  carbolici. 

Ung.  acidi  tnnnici. 
Uug.  veratriae. 

Cerat.  zinci  carb. 

Ung.  zinci  oxidi. 

Ung.  antimonii. 

Ung.  bydrargyri. 

Ung.  hydrar.  amraon. 
Ung.  hyd.  iod.  rub.  . 
Ung.  hyd.  oxid.  flav. 

Ung.  Canthiridia. 


ichich  the  Ifedicinal  Ingre- 
the  Unctuous  Ingredients. 


1 1  part  ZnCOg. 


5  parts  ointnipnt  of  lard. 
]  part  ZnO,  0  jiarts  lard. 

{1  ])art  tart.  ant.  et  potass. 
4  parts  lard. 
J  2  parts  mercury. 
\  1  each  lord  and  suet. 
1  part  NMjlIgCl. 

2  parts  simple  ointment, 
gr.  xvi  to  §j. 
1  part  llgO. 

ts  ointment. 


g 

f  1  part 
\  7  part 

f  I  part  cer.  canth. 
\  3  parts  resin  curate. 


} 


Stimulating  dressing  applied 
to  blisters. 

I  Astringent,  used  in  piles. 

I  Antiseptic. 

Astringent,  used  in  piles. 
An  anodyne  in  neuralgia. 

J.  Mild  astringent  and  desiccnnt. 

Mild  astringent  and  desiccnnt. 
■\  Vesicant,  producing  pustular 
J  eruptions. 

1  Alterative,  used  to  produce 
/    mercurial  impression. 

I  Alterative,  desiccaut. 

Discutient. 

j-  Stimulant. 

\  Stimulant. 
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Ung.  iodinii  corap. 


Ung.  plumbi  carb. 


Ung.  potassit  iodid. 


Ung.  iodinii. 


Ung.  hyd.  oxid.  rub. 


\  7  parts  ointment  of  lard, 
f  1  part  Pblj. 


{1  part  ITgO  (fine  powder). 
8  parts  ointment  of  lard. 
/  1  part  I,  I  part  KI. 
\  24  parts  Inrd  +  Aq. 
f  1  part  r,  2  parts  KI. 
\  32  parts  Inrd. 
/  1  part  KI  -(-  ]  part  Aq. 
\  8  parts  lard. 
(  1^  part  PbCOg. 


Stimulating,  alterative. 
Discutient,  alterative. 
Discutient,  alterative. 
Discutient,  alterative. 
Astringent  and  desiccant. 

Di.'scutient. 

Specific  in  itch. 

Anodyne. 

Anodyne. 

Anodyne. 

Antiseptic,  mild  escharotic. 
Desiccant. 


Ung.  plumbi  iodidi. 

Ung.  sulplmris. 
Ung.  belladonnae. 
Ung.  stramonii. 

Ung.  tabaci. 

Ung.  creasoti. 

Ung.  zinci  oxidi. 


J  Gr.  80  to  ointment  benzoiix  400 
t  grs. 


\  7  parts  ointment. 
1  part  S  to  2  lard. 
1  part  extract,  8  lard. 
1  part  extract,  7  lard, 
f  Aqueous  ext.  from  1  part  to 


\     16  parts  lard, 
f  5ss  to  lard  ^^j. 


It  would  extend  this  chapter  beyond  convenient  limits  to  dwell 
in  detail  upon  each  of  these  numerous  officinal  triturated  ointments. 
They  may  be  made  in  a  mortar  with  the  use  of  the  pestle,  or  on  a 
tile  or  slab  with  a  spatula.  Tlie  medicinal  ingredients  of  a  dry 
substance  should  be  invariably  in  a  very  fine  powder  before  incor- 
porating it  with  the  ointment.  {See  chapter  on  Dispensing.)  This 
condition  may  be  attained  without  the  necessity  of  soiling  a  mor- 
tar, by  the  use  of  a  muller.  Iodine  is  a  crystalline  substance  which 
cannot  be  conveniently  reduced  to  fine  powder,  and  is  therefore 
directed  to  be  dissolved  by  the  use  of  iodide  of  potassium  and  a 
few  drops  of  water.  In  a  few  instances  it  is  found  necessary  to 
soften  the  unctuous  ingredients  beforehand  by  a  moderate  heat, 
applied  either  to  the  spatula  or  by  warming  the  tile ;  the  combus- 
tion of  a  little  alcohol  on  the  surface  of  a  tile  will  give  it  the  requi- 
site warmth  without  the  risk  of  fracturing  it  by  the  application  of 
heat  from  beneath. 

The  use  of  the  narcotic  extracts  in  the  preparation  of  ointments  is 
a  recent  improven)ent,  and  may  be  extended  to  all  medicines  of 
that  class,  including  opium,  which  in  aqueous  extract,  possesses 
advantages  over  the  powdered  drug. 

Belladonna  and  stramonium  ointments,  as  shown  in  the  syllabus, 
are  made  by  trituration  from  the  extracts,  taking  care  to  soften  the 
extract  by  triturating  with  water  before  adding  the  simple  oint- 
ment or  lard.  This  process  is  only  adapted  to  small  quantities  to 
be  speedily  used,  it  will  separate  in  warm  weather  by  the  softening 
of  tlie  lard,  and  is  liable  to  be  gritty  on  account  of  the  formation 
of  crystals  of  oxalate  of  potassa  in  the  extracts. 

Aconite  ointment  is  made  in  the  same  way  and  in  the  same  pro- 
portion, 3j  to 

Red  precipitate  oivtm.ent  (ung.  hydr.  oxid.  rub.)  is  a  very  impor- 
tant preparation,  being  most  extensively  used  as  an  e^'c-salve  and 
the  basis  of  many  of  the  popular  medicines  of  that  description.  By 
trituration,  the  oxide  becomes  changed  to  an  orange-colored  powder, 
which  imparts  a  similar  hue  to  the  ointment ;  it  is  variously  diluted 
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to  meet  the  case  for  which  prescribed  ;  when  it  becomes  rancid  it 
assumes  a  red  color,  or  changes  to  blue,  and  should  be  thrown  away. 

FouETH  Gbotjp. — In  which  the  Fatty  Ingredient  is  Chemically 

Changed. 

TTng.  hydrargyri  iiitratis.      A  powerful  stimulant,  "sub-caustic,"  aud  alterative. 
Cerat.  plunibi  subacetatis.    A  cooling  isedative  npplicntioii. 

This  group,  containing  one  each  of  the  officinal  classes  unguenta 
and  cerata,  lias  been  reduced  by  the  transfer  of  ceratum  saponis,  by 
the  substitution  of  an  improved  process,  to  the  first  group. 

Citrine  Ointment. — The  first  named  is  made  by  adding  an  acid 
solution  of  nitrate  of  mercury  to  lard  heated  to  200°,  an  efi:erves- 
cence  occurs,  sometimes  inconveniently,  and  by  stirring  with  a 
wooden  or  horn  spatula  the  ointment  subsides  in  the  form  of  a 
beautiful  citrine-colored  mass  of  convenient  consistence,  which  is 
much  esteemed  as  a  "  sub-caustic"  application.  The  oil  undergoes 
a  change  in  this  process,  being,  as  is  supposed,  partially  converted 
into  elaidin  and  elaic  acid,  and  the  nitrate  of  mercurj'  being  re- 
duced to  a  yellow  sub-nitrate.  Owing  to  circumstances  not  fullj' 
understood  this  preparation  varies  much  in  consistence  and  in  color, 
sometimes  too  by  age  it  is  changed  to  a  dark  color  by  the  deposi- 
tion of  suboxide  of  mercury,  when  fusion  for  a  short  time  with  a 
little  nitric  acid  will  restore  the  color. 

Much  of  the  trouble  experienced  in  obtaining  a  handsome  oint- 
ment of  good  consistence  will  be  avoided  by  adding  the  mercurial 
solution  at  a  temperature  of  about  108°  P. 

Goidard's  cerate  of  subacetate  of  lead  is  a  very  desirable  cooling 
application,  but  of  all  the  officinal  ointments  is  the  most  prone  to 
change ;  a  sort  of  lead  soap  is  formed  by  the  action  of  the  solution 
of  subacetate  upon  the  melted  oily  mixture.  The  preparation 
should  have  a  rich,  yellowish-green  tinge,  derived  from  the  olive 
oil,  and  a  pleasant  odor  of  camphor,  without  rancidity.  If  per- 
fectly excluded  from  the  air  it  will  keep  pretty  well,  but  should  be 
made  in  small  quantity.  When  of  a  white  color  and  rancid  odor 
it  should  be  invariably  rejected  as  worse  than  Avorthless.  {See  Ex- 
temporaneous Process,  page  872.) 

Working  Formulas  for  Preparing  the  Cerates  and  Ointments. 

Cerata. 
Ceratum^  U.  S.  P.  {Cerate.) 

Ceratum  Adipis,  U.S.  P.  1860. 
Take  of  Lard,  eight  troyounccs. 

White  wax,  four  troyounces. 

Melt  them  together,  and  stir  the  mixture  constantly  until  cool. 

Ceratum  Cantharidis,  U.  S.  P.    {Blistering  Cerate.) 

Take  of  Cantharides,  in  very  fine  powder,  twelve  troyounces. 
Yellow  wax, 

Resia,  each,  seven  troyounces. 
Lard,  ten  troyounces. 
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To  the  wax,  resin,  and  lard,  previously  nielted  together,  and 
strained  tlirough  muslin,  add  the  cantharides,  and,  by  means  of  a 
water-bath  keep  the  mixture  in  a  liquid  state  for  half  an  hour, 
stirring  occasionally.  Then  remove  it  from  the  water-bath,  and 
stir  it  constantly  until  cool. 

It  is  important  and  essential  to  making  the  cerate  smooth  and 
efficient  that  the  flies  should  be  reduced  to  an  extremely  fine  pow- 
der and  passed  through  a  bolting  cloth,  as  many  particles  of  the 
flies  are  very  light  and  pass  over  in  dusting,  which  when  mixed  in 
the  cerate  will  render  it  very  uneven  and  unsightly. 

Ceratum  Cetacei,  U.  S.  P.    {Cerate  of  SiJermaceti.) 

Take  of  Spermaceti,  a  troyounce. 

White  wax,  tlu-ee  troyounces. 
Olive  oil,  five  troyouuces. 

Melt  together  the  spermaceti  and  wax ;  then  add  the  oil  pre- 
viously heated,  and  stir  the  mixture  constantly  until  cool. 

Ceratum  Exiracti  Cantharidis,  U.  S.  P.    {Cerate  of  Extract  of 

Cantharides.)  \ 

Take  of  Cantharides,  in  fine  powder,  five  troyounces. 

Stronger  alcohol,  two  pints  and  a  half,  or  a  sufficient  quantity. 
Eesin,  three  troyounces. 
Yellow  wax,  six  troyounces. 
Lard,  seven  troyounces. 

Moisten  the  cantharides  wnth  stronger  alcohol,  i3aek  them  in  a 
cylindrical  percolator,  and  gradually  pour  on  stronger  alcohol, 
until  the  liquid  passes  nearly  colorless.  Evaporate  the  filtered 
liquid,  by  means  of  a  water-bath,  to  the  consistence  of  a  soft  extract. 
Mix  this  with  the  resin,  wax,  and  lard,  previously  melted  together, 
and  keep  the  whole  at  the  temperature  of  212°  for  fifteen  minutes. 
Lastly,  strain  the  mixture  through  muslin,  and  stir  it  constantly 
until  cool. 

Ceratum,  Plumbi  Subacetatis,  U.  S.  P.*    {Goulard's  Cerate.) 

Take  of  Solution  of  subacetate  of  lead,  two  fluidounces  and  a  half. 
White  wax,  four  troyounces. 
Olive  oil,  eight  troyounces. 
Camphor,  thirty  grains. 

Mix  the  wax,  previously  melted,  with  seven  troyounces  of  the 
oil.  Then  remove  the  mixture  from  the  fire,  and,  when  it  begins 
to  thicken,  gradually  pour  in  the  solution  of  subacetate  of  lead, 
stirring  constantly  with  a  wooden  spatula  until  it  becomes  cool. 
Lastly,  add  the  camphor  dissolved  in  the  remainder  of  the  oil,  and 
mix  them. 

A  second  formula  is  given  in  the  Pharmacopoeia.,  which  admits  of 
its  being  made  extemporaneously,  and  this  in  the  editor's  opinion  is 
the  better  course,  as  the  cerate  made  by  the  first  formula  is  rarely 
good  if  prepared  even  for  a  short  time. 


*  Sl'o  I'L'iiiarkM  on  pago  870. 
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Take  of  Cerate,  three  hundred  and  fifty  grauis. 
Olive  oil,  fifty  grains. 

Solution  of  suhacctate  of  lead,  a  fluidrachm  and  a  half. 
Liniment  of  camphor,  twelve  grains. 

Mix  intimately. 

Ceraium  JResince,  U.  S.  P.    {Basilicon  Cerate.) 

Take  of  Kesin,  ten  troyounces. 

Yellow  wax,  four  troyounces. 
Lard,  sixteen  troyounces. 

Melt  them  togetlier,  strain  the  mixture  through  muslin,  and  stir 
it  constantly  until  cool. 

Ceratim  Resince  Compositum,  U.  S.  P.    {Deshler's  Salve.) 

Take  of  Kesin, 
Suet, 

Yellow  wax,  each,  twelve  troyounces. 
Turpentine,  six  troyounces. 
Flaxseed  oil,  seven  troyounces. 

Melt  them  together,  strain  the  mixture  through  muslin,  and  stir 
it  constantly  until  cool. 

Ceraiuin  Sabince,  U.  S.  P,    {Cerate  of  Savine.) 

Take  of  Fluid  extract  of  savine,  three  fluidounces. 
Resin  cerate,  twelve  troyounces. 

Melt  the  cerate,  add  the  fluid  extract,  and  stir  them  together  at 
a  moderate  heat  till  the  alcohol  has  evaporated,  then  stir  till  cool. 

Ceratum  Saponis,  TJ.  S.  P.    {Soap  Cerate.) 

Take  of  Soap  plaster,  two  troyounces. 

White  wax,  two  troyounces  and  a  half. 
Ohve  oil,  four  troyounces. 

Melt  together  the  plaster  and  wax,  add  the  oil,  and,  after  con- 
tinuing the  heat  a  short  time,  stir  the  mixture  until  cool. 

Ceraium  Zinci  Carbonatis,  U.  S.  P. 

Substitute  for  Ceratum  Calamiuae,  Phann.  1850. 
Take  of  Precipitated  carbonate  of  zinc,  two  troyounces. 
Ointment  of  lard,  ten  troyounces. 

Mix  them. 

Unguenta. 

Unguentum,  U.  S.  P.    {Unguentum  Adipis,  Pharm.  1860.) 

Take  of  Lard,  eight  troyounces. 

Yellow  wax,  two  troyounces. 

Melt  them  together  with  a  moderate  heat,  and  stir  the  mixture 

constantly  while  cooling. 

Unguentum  Acidi  Carbolici,  U.  S.  P. 

Take  of  Carbolic  acid,  sixty  grains. 

Ointment,  four  hundred  and  twenty  grains. 

Mix  them  thoroughly. 
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Unguentum  Acidi  Tannici,  U.  S.  P. 

Take  of  Tannic  acid,  thirty  grains. 
Water,  half  a  tluiclraclnn. 
Lard,  a  troyounce. 

Rub  the  acid  first  with  the  water,  and  then  with  the  lard,  until 
they  are  thoroughly  mixed,  avoiding  the  use  of  an  iron  spatula. 

Unguentum  Antimonii,  U.  S.  P.    {Tartar  Emetic  Ointment.) 

Take  of  Tartrate  of  antimony  and  potassa,  in  very  fine  powder,  one  hun- 
dred and  twenty  grains. 
Lard,  a  troyoimce. 

Rub  the  powder  with  a  little  of  the  lard,  then  add  the  remainder 
and  thoroughly  mix  them. 

Unguentum  Aquce  Hosce,  U.S.  P.   {Cold  Cream.) 

Take  of  Oil  of  sweet  almond,  three  troyounces  and  a  half. 
Spermaceti,  a  troyounce. 
White  wax,  one  hmidred  and  twenty  grains. 
Kose  water,  two  liuidounces. 

Melt  together,  by  means  of  a  water-bath,  the  oil,  spermaceti,  and 
wax  ;  then  gradually  add  the  rose  water,  and  stir  the  mixture  con- 
stantly while  cooling. 

Unguentum  Belladonnce,  U.  S.  P.    {Ointment  of  Belladonna.) 

Take  of  Extract  of  belladonna,  sixty  grains. 
Water,  half  a  fluidrachm. 
Lard,  four  hundred  and  twenty  grains. 

Rub  the  extract  first  with  the  water  until  rendered  uniformly 
soft,  then  with  the  lard,  and  thoroughly  mix  them. 

Unguentum  Benzoini,  U.  S.  P.    {Benzoated  Lard.) 

Take  of  Benzoin,  in  moderately  coarse  powder,  a  troyounce. 
Lard,  sixteen  troyounces. 

Heat  them  together,  by  means  of  a  water-bath,  for  two  hours, 
with  occasional  stirring;  then  strain  without  pressure,  and  stir  the 
product  constantly  while  cooling. 

Unguentum  Creasoti,  TJ.  S.  P.    {Ointment  of  Creasote.) 

Take  of  Creasote,  half  a  lluidrachm. 
Lard,  a  troyounce. 
Mix  them. 

Unguentum  Gallce,  U.  S.  P.    {Gall  Ointment.) 

Take  of  Nutgall,  in  very  fine  powder,  a  troyounce. 
Lard,  seven  troyounces. 
Mix  them. 

Unguentum  Hydrargyri  lodidi  JRubri,  U.  S.  P. 

Take  of  Red  iodide  of  mercury,  in  very  fine  powder,  sixteen  grains. 
Ointment,  a  troyounce. 
Rub  them  together  till  they  are  thoroughly  mixed. 
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Unguentum  Hydrargyri*  XJ.  S.  P.    {Ointment  of  Mercury.) 

Take  of  Mercury,  twenty-four  troyounces. 
Lard, 

Suet,  each,  twelve  troyounces. 

Rub  the  mercury  with  a  troyounce  of  the  suet  and  a  small  por- 
tion of  the  lard,  until  the  globules  cease  to  be  visible,  then  add 
the  remainder  of  the  lard,  and  of  the  suet  softened  with  a  gentle 
heat,  and  thoroughly  mix  them. 

Unguentum  Hydrargyri  Ammoniata,  U.  S.  P.    ( White  Precipitate 

Ointment.) 

Take  of  Ammoniated  mercury,  in  very  fine  powder,  forty  grains. 
Ointment  of  lard,  a  troyounce. 
Mix  them. 

Unguentum  Hydrargyri  Nitratis,  TJ.  S.  P.    {Citrine  Ointment.) 

Take  of  Mercury,  a  troyounce  and  a  half. 

Nitric  acid,  three  troyounces  and  a  lialf. 
Lard,  sixteen  troyounces  and  a  half. 

Dissolve  the  mercury  in  the  acid,  then  heat  the  lard  in  an  earthen 
vessel,  and  when  the  temperature  reaches  200°  remove  the  mix- 
ture from  the  fire.  To  this  add  the  mercurial  solution,  and,  with 
a  wooden  spatula,  stir  constantly  so  long  as  efifervescence  continues, 
and  afterwards  occasionally  until  the  ointment  stifl:eu8. 

Unguentum  Hydrargyri  Oxidi  Flavi,  U.  S.  P.    {Ointment  of  Yellow  j 

Oxide  of  Mercury.) 

Take  of  Yellow  oxide  of  mercury,  in  very  fine  powder,  sixty  grains. 
Ointment,  fom*  hundred  and  twenty  grains. 

Rub  the  oxide  with  the  ointment  gradually  added  until  they 
are  thoroughly  mixed. 

Unguentum  Hydrargyri  Oxidi  JRubri,  U.  S.  P.    {JRed  Precipitate 

Ointment.) 

Take  of  Eed  oxide  of  mercury,  in  very  fine  powder,  sixty  grains. 
Ointment  of  lard,  four  hundred  and  twenty  grains. 

Add  the  oxide  of  mercury  to  the  ointment  previously  softened 
Vvith  a  gentle  heat,  and  thoroughly  mix  them. 

This  ointment  should  have  a  distinctly  oi-ange-color,  and  should 
be  free  from  rancidity  and  grit. 

Unguentum  Cantharidis,  U.  S.  P.    Ointment  of  Cantharides. 

Take  of  Cantharides  cerate,  one  hundred  and  twenty  grains, 
liesin  cerate,  tlu*ee  hundred  and  sixty  grains. 
Mix  them  thoroughly. 

*  This  ointment  is  usually  rnado  by  manufacturers  on  a  large  scalo,  as  it  .somotimea 
contiiins  only  one  part  of  mercury  to  two  or  tliree  of  tlio  unctuous  ingredients. 
When  ordering  it,  the  physician  should  specify  "  one-half'  mercury."  Its  uses  are 
numerous,  one  of  the  chief  of  wliich  is  that  of  inducing  the  mercurial  imjiression  hy 
its  application  to  tlu-  thighs,  armpits,  etc.  Tlie  numerous  curious  synouyms  applied 
to  this  oiutmeut  it  would  bo  iuterestiug  to  collect. 


OINTMENTS.  875 

Unguentum  Iodinn,'U.  S.  P.    {Ointment  of  Iodine.) 

Take  of  Iodine,  twenty  grains. 

Iodide  of  potassium,  foui'  grains. 
Water,  six  minims. 
Lard,  a  troyounce. 

Rub  the  iodine  and  iodide  of  potassium  first  with  the  water,  and 
then  with  the  hird  until  they  are  thoroughly  mixed. 

Unguentum  lodinii  Compositum,  U.  S.  P.    {Compound  Ointment  of 

Iodine.) 

Take  of  Iodine,  fifteen  grains. 

Iodide  of  potassium,  thirty  grains. 
Water,  tliirty  minims. 
Lard,  a  troyounce. 

E,ub  the  iodine  and  iodide  of  potassium  first  with  the  water,  and 
then  with  the  lard,  until  they  are  thoroughly  mixed. 

Unguentum  Mezerei,  U.  S.  P.    {Mezereon  Ointment.) 

Take  of  Fluid  extract  of  mezereon,  four  fluidounces. 
Lard,  fom'teen  troyounces. 
YeUow  wax,  two  troyounces. 

Melt  the  lard  and  wax  together  with  a  moderate  heat,  add  the 
fluid  extract  of  .mezereon,  and  stir  the  mixture  constantly  until 
the  alcohol  has  evaporated,  then  continue  to  stir  while  cooling. 

Unguentum  Picis  Liquidce,  U.  S.  P.    {Tar  Ointment.) 

Take  of  Tar, 

Suet,  each,  twelve  troyounces. 

Mix  the  tar  with  the  suet  previously  melted  with  a  moderate 
heat,  and  having  strained  the  mixture  through  muslin,  stir  it  con- 
stantly while  cooling. 

Unguentum  Plumbi  Carbonatis,  U.  S.  P.    {Ointment  of  Carbonate  of 

Lead.) 

Take  of  Carbonate  of  lead,  in  very  fine  powder,  sixty  grains. 
Ointment  of  lard,  four  hundred  and  twenty  grains. 

Add  the  carbonate  of  lead  to  the  ointment  previously  softened 
with  a  gentle  heat,  and  thoroughly  mix  them. 

Unguentum  Plumbi  lodidi,  U.  S.  P.    {Ointment  of  Iodide  of  Lead.) 

Take  of  Iodide  of  lead,  in  very  fine  powder,  sixty  grains. 
Ointment,  four  hundred  and  twenty  grains. 

Rub  the  iodide  of  lead  with  the  ointment  gradually  added,  until 
they  are  thoroughly  mixed. 

Unguentum  Potassii  lodidi,  JJ.  S.  P.    {Ointment  of  Iodide  of 

Potassium.) 

Take  of  Iodide  of  potassium,  in  fine  powder,  sixty  grains. 
Water,  a  fluid  mehm. 
Lard,  four  huuih-ed  and  twenty  grains. 
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Dissolve  the  iodide  of  potassium  in  the  water  in  a  warm  mortar, 
then  add  the  lard  gradually  and  thoroughly  mix  them. 

Unguentum  Stramonii,  U.  S.  P.    {Ointment  of  Stramonium.) 

Take  of  Extract  of  stramonium,  sixty  grains. 
Water,  lialf  a  tluidraclini. 
Lard,  fom*  liundred  and  twenty  grains. 

Rub  the  extract  first  with  the  water  until  rendered  uniformly 
soft,  then  with  the  lard,  and  thoroughly  mix  them. 

Unguentum  Sulphuris^  U.  S.  P.    {Ointment  of  Sul'phur.) 

Take  of  Sublimed  sulphur,  a  troyounce. 
Lard,  two  troyounces. 
Mix  them. 

Unguentum  Sulphuris  lodidi,  U.  S.  P.  {Ointment  of  Iodide  of  Sulphur.) 

Take  of  Iodide  of  sulphur,  thirty  grains. 
Lard,  a  troyounce. 

Rub  the  iodide  of  sulphur,  first  reduced  to  a  fine  powder,  with  a 
little  of  the  lard,  then  add  the  remainder,  and  thoroughly  mix  them. 

Unguentum  Tabaci,  U.  S.  P.    {Ointment  of  Tobacco.) 

Take  of  Tobacco,  in  fine  powder,  half  a  troyounce. 
Lard,  eight  troyounces. 
Water,  a  sufficient  quantity. 

Moisten  the  tobacco  with  a  little  water,  introduce  it  into  a  conical 
glass  percolator,  and,  having  pressed  it  firmly,  pour  water  upon  it 
until  four  fluidounces  of  filtered  liquid  have  passed.  Evaporate 
this  to  the  consistence  of  a  soft  extract,  and  mix  it  thoroughly  with 
the  lard. 

Unguentum  Veratrice,  U.  S.  P.    {Ointment  of  Veratria.) 

Take  of  Veratria,  twenty  grains. 
Lard,  a  troyounce. 

Rub  the  veratria  with  a  little  of  the  lard;  then  add  the  re- 
mainder and  thoroughly  mix  them. 

Unguentum  Zinci  Oxidi,  U.  S.  P.    {Ointment  of  Oxide  of  Zinc.) 

Take  of  Oxide  of  zinc,  eighty  grains. 

Ointment  of  benzoin,  four  hundred  grains. 

Mix  them  thoroughly. 

Selections  from  Unofficinal  Cerates  and  Ointments. 
Glycerin  Ointment.    (J.  II.  Eckey.) 

Take  of  Spermaceti  .?ss. 

White  wax  3j-_, 

Oil  of  almonds  ^  Q^)' 

Glycerin  foj- 

Melt  the  wax  and  spermaceti  with  the  oil  of  almonds  at  a  mode- 
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rate  heat ;  put  these  into  a  wedgewood  mortar,  add  the  glycerin, 
and  triturate  until  cold. 

Glycerin  can  only  be  incorporated  with  fats  when  they  are 
softened  to  about  its  consistence ;  it  is  not,  like  an  oil,  a  solvent  for 
fats.  This  is  a  bland  and  pleasant  application,  which  if  desired 
may  be  appropriately  perfumed  to  render  it  more  popular. 

Cold  Cream.    (Dr.  L.  Turnbull's  Recipe.) 

Take  of  White  wax   ^j. 

Oil  of  almonds   f  Siv. 

Rose-water   fgij. 

Borax   3ss. 

Oil  of  roses   Tr\^v. 

Let  the  wax  be  melted  and  dissolved  in  the  oil  of  almonds  by  a 
gentle  heat,  then  dissolve  the  borax  in  the  rose-water  and  add  the 
solution  to  the  heated  oil,  stirring  constantly  till  cool ;  then  add 
the  oil  of  roses,  stirring.  It  is  well  to  warm  the  rose-water  a  little, 
or  to  add  it  to  the  ointment  before  it  is  much  cooled,  thus  prevent- 
ing any  granulation  of  the  wax ;  to  secure  the  advantage  of  the 
borax  the  quantity  of  rose-water  ought  to  be  increased  to  at  least 
f 5v  and  that  slightly  warmed,  as  borax  requires  twelve  parts  of 
water  for  solution. 

Thus  prepared,  cold  cream  is  a  beautiful  snow-white,  smooth, 
bland  ointment,  about  the  consistence  of  good  lard,  and  an  admir- 
able substitute  for  that  excipient.  It  is  too  soft  for  a  convenient 
lip  salve,  and  the  following  is  preferred : — 

Rose  Lip  Salve. 

Take  of  Oil  of  almonds  giij. 

Alkanet  gij. 

Digest  with  a  gentle  heat  and  strain ;  then  add — 

"White  wax  giss. 

Spermaceti  5ss. 

Melt  with  the  colored  oil  and  stir  it  until  it  begins  to  thicken, 
then  add — 

Oil  of  rose  geranium  gtt.  xxiv. 

This  may  be  put  into  small  metallic  boxes  for  the  waistcoat  pocket. 

Elemi  Ointment. 

Take  of  Elemi  (resin)  

Simple  cerate  §ij. 

Resin  cerate  ,^ss. 

Peruvian  balsam  gss. 

Fuse  togetlier  and  mix  thoroughly. 

It  is  much  prescribed  by  Prof.  Pancoast,  of  the  Jefferson  Medical 
College,  as  an  elegant  substitute  for  resin  cerate. 

The  London  Pharmacopxia  cor\\i\\m  another  formula,  which  nearly 
agrees  with  the  following,  of  the  Prussian  Pharmacoposia : — 

Take  of  Elomi, 

Turpentine, 
Suet, 

Lard,  each,  equal  parts. 
Fuse,  strain,  and  mix. 
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Compound  Cerate  of  Lead. 

Take  of  Cerat.  plninbi  subacet. , 

Cerat.  simp.,  ila  gss. 

Hydrarg.  chlor.  mit., 

Pulveris  olDii,  aa  gj. 

Mix. 

Used  in  cutaneous  eruptions  of  local  character. 

The  above  prescription  is  attributed  to  Dr.  Parrish,  Senior. 

Improved  Tobacco  Ointment. 

Take  of  Tobacco  leaves  5v. 

Vinegar  Oij. 

Digest  the  leaves  in  the  vinegar  till  evaporated  to  Oss ;  strain 
and  express  the  liquid,  then  evaporate  by  . moderate  heat  to  about 
fsiij;  triturate  this  with — 

Extract  of  belladoima  gj. 

Then  take  of — 

Camphor,  in  powder   3viss. 

Kesin  cerate  3viss. 

Mix  these  by  fusion  at  a  moderate  heat,  and  incorporate  them 
with  the  mixed  extracts  of  tobacco  and  belladonna. 

This  is  a  very  superior  stimulating  and  anodyne  application,  first 
published  by  Wm.  J.  Allinson,  of  Burlington,  IST.  J. 

Garlic  Ointment. 

Take  of  Eresh  garlic  2  or  3  cloves. 

Lard  gj. 

Digest  at  a  moderate  heat  for  half  an  hour,  and  strain ;  a  useful 
application  to  the  chest  in  croup, 

TJng.  cantharidis,  restored  in  the  late  edition  of  the  Pharmaco- 
poeia, is  made  by  mixing  5ij  of  cerate  of  cantharides  with  5vj  of 
resin  cerate,  which,  as  in  the  case  of  savine  ointment  in  the  last 
group,  is  used  as  a  vehicle.  These  two  ointments  are  chiefly  used 
for  the  same  purpose,  as  stimulating  applications  to  blistered  sur- 
faces. 

Care  must  be  tak^n  to  distinguish,  in  prescriptions,  between  the 
cerate  and  ointment  of  cantharides;  the  former  being  blistering 
cerate,  and  the  latter  only  a  stimulating  dressing  for  blisters. 

Aconitia  Ointment. 

Take  of  Aconitia  gr.  xvj. 

Olive  oil  3SS. 

Triturate  together,  and  then  incorporate  with — 

Lard  oJ- 

A  good  substitute  for  this  very  expensive  preparation  will  be 
found  among  the  liniments. 
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jSTo.  145. —  Tetter  Ointment  prescribed  by  the  late  Br.  S.  G.  Morton. 

Take  of  Calomel, 

Alum  (dried),  in  powder, 
Carbonate  oi  lead, 

Oil  of  turpentine,  each  3ij- 

Simple  ointment  Siss.. 

Triturate  the  powders  together  till  they  are  impalpable  and 
thoroughly  mixed,  tlien  incorporate  them  with,  the  oil  and  cerate. 

This  is  one  of  the  very  best  ointments  of  its  class,  as  proved  by 
trials  during  a  series  of  years. 

The  mode  of  using  it  is  to  apply  it  at  night,  wash  off  with  pure 
Castile  soap  in  the  morning,  wipe  dry,  and  dust  with  pure  starch. 

.  Tetter  Ointment  prescribed  by  Dr.  Physic. 


Take  of  Hydrarg.  ammoniat   9j. 

Hydrarg.  chlor.  corros   gr.  x. 

Alcoholis   fgj. 

Plumbi  acetatis   gss. 

At^ipis   gj. 


Triturate  the  corrosive  chloride  with  the  alcohol,  add  the  white 
precipitate  and  sugar  of  lead,  and  make  an  ointment,  to  be  applied 
twice  daily. 

A  Salve  resembling  '■'■Becker^s  Eye  Balsam." 


Take  of  Calamine, 

Tutty,  of  each   ^iss. 

Ked  oxide  of  mercury   ^vj. 

Camphor,  in  powder   3j. 

Almond  oil   ^j. 

White  wax   giss. 

Fresh  butter   Jviij. 


Reduce  the  mineral  substances  to  a  very  fine  powder,  and  incor- 
porate with  the  oil  in  which  the  camphor  has  been  dissolved  with 
the  wax  and  butter  previously  melted  together.  The  butter  must 
be  deprived  of  salt,  if  present,  by  washing  with  warm  water. 

The  reputation  of  Becker's  Eye  Balsam  is  widely  extended. 


Compound  Iron  Ointment 

Take  of  Common  iron  rust  .liijss. 

Powdered  red  oxide  of  mercury   5j,'  gj. 

Make  into  an  impalpable  powder,  and  add  to — 

Washed  lard  .^ij. 


For  the  cure  of  chronic  inflammation  of  the  eyelid  (conjunctiva), 
particularly  of  a  scrofulous  character,  eruptions  on  the  face  and 
body  of  young  children,  etc. 

Unguentum  Cretce.    ("Westminster  Hospital.*) 


Take  of  Prepared  chalk   .^ij. 

Olive  oil   Siss. 

Lard   Sivss. 

Mix, 


*Frora  Sqnirn's  Pharrn.  of  London  Hospitals. 
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Ting.  Picis  c.  Sulphure.    (Middlesex  Hospital.*) 


Take  of  Sulphur  and  tar,  of  each  2  drachms. 

Hydro-sulphuret  of  ammonia  5  minims. 

Prepared  chalk  1  drachm. 

Lard  to  make  7  drachms. 

Mix. 

Unguenium  Ferri  Chloridi.    (Ilcemostatie  Ointment.'*) 

Take  of  Ferri  chloridi  gij. 

AxungisB  5j, 

Misce. 

Ointment  of  Cod-liver  Oil. 

Take  of  Fresh  cod-liver  oil  7  parts. 

WMte  wax, 

Spermaceti,  of  each  1  part. 


Melt  together,  stirring  as  it  cools. 

This  is  used  in  ophthalmia  and  opacity  of  the  cornea,  either 
alone  or  combined  with  a  little  citrine  ointment,  also  as  a  friction 
or  dressing  for  scrofulous  indurations  and  sores,  in  rheumatism, 
stiff  joints,  and  several  skin  diseases.  It  is  said  to  have  been  used 
in  porrigo  or  scald-head  when  other  remedies  have  failed. 

Ointment  of  Croton  Oil. 

Take  of  Croton  oil  lUxxx. 

Lard  (softened)  5j. 

Mix  well. 

Rubefacient  and  counter-irritant  in  rheumatic  and  other  diseases. 
"VYhen  rubbed  repeatedly  on  a  part,  it  produces  redness  and  a  pus- 
tular eruption. 

Hufeland's  Stimulating  Ointment. 


Take  of  Beef  gall   3iij. 

White  soap   .^iij. 

Althea  ointment   S.j. 

Petroleum  <   3ij. 

Mix  by  the  aid  of  "heat,  and  as  it  cools  add — 

Powdered  carbonate  of  ammonium   gss. 

Powdered  camphor   3j. 


Triturate  together. 

Althea  ointment  is  still  officinal  in  most  European  Pharmaeopceim ; 
but  some  have  discontinued  it  for  tlie  use  of  tlie  mucilaginous 
decoctions  of  marsh  mallow  root  and  flaxseed.  Bavarian  and  G-reelc 
Pharmacopoeias  order,  instead  of  it,  an  ointment  of  yellow  wax  and 
lard,  colored  by  turmeric.  The  following  embraces  the  directions 
of  the  French  Codex  of  1839  :— 

Take  of  Powdered  fcenugreek  2  parts. 

Olive  oil  32  parts. 


*  From  Squire's  Pbavm.  of  Loudon  Hospitals. 
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Digest  for  six  liours,  strain,  and  add — 


Yellow  wax   8  parts. 

Burguiuly  pitch   4  parts. 

Turpentine   4  parts. 

Strain,  and  stir  until  cool. 

Pile  Ointment. 

4 

Take  of  Acetate  of  morphia   gr.  v. 

Tannic  acid   3ss. 

Liniment  of  subacetate  of  lead   f  3ss. 

Simple  ointment   ovij. 


Triturate  the  tannic  acid  first  with  the  liniment,  and  then  incor- 
porate it  with  the  ointment. 

LiNiMENTA,  TJ.  S.  P.  (Liniments.) 

These  are  fluid  or  semifluid  preparations  designed  to  be  rubbed 
upon  the  surface,  and  either  covered  by  lint  or  rubbed  on  until 
partially  absorbed.  The  oflicinal  members  of  this  class  are  dis- 
played in  the  following  syllabus. 


The  Officinal  Liniments. 
Group  1. — In  which  the  Oily  Ingredient  is  j^n'^^ti'-dly  Saponified. 


Linimentum  aramoniaj. 
(Volatile  liniment.) 

Linimentum  calcis. 


Linimentum  snponis. 


(  Ammonia  wnter,  f§j. 
(  Olive  oil, 
f  Lime-water,  f§viij. 
\  Flaxseed  oil,  §vij. 
f  Castile  soap, 
Camphor,  ^j. 
-|  Oil  rosemary,  f^ij. 
I  Alcohol,  Oj. 
(.  Water,  f§iij. 


I  Stimulating,  rubefacient. 
-  "  Healing,"  or  demulcent. 

The  soap  dissolved  in  the  diluted 
alcohol  by  heat,  and  the  stimu- 
lants added. 


Group  2. — Oily  31ixtures. 


Liniment,  cantharidis. 
Liniment,  camphorae. 

Liniment,  chloroformi. 

Liniment,  terebinthinaj. 
(Kentish's  ointment.) 

Liniment,  aconiti. 


Cantharidis,  §j. 
Oil  turpentine,  Oss. 
Camphor,  1  part. 
Olive  oil,  4  parts. 
Chloroform,  giij. 
Olive  oil,  giv. 
Resin  cerate,  Bj. 
Oil  turpentine,  Oss. 
Aconite  root, 
Glycerin,  f,^j. 
Alcohol,  q.  8. 


I  Digested  and  strained. 
I  Triturated  in  a  mortar. 

I  Shaken  together. 

)  Semifluid,  by  fusing  the  ingre 
)      dients  together. 

^  Percolated,  evaporated  to  f3viij 


Liniment,  plumbisubacet.  {  21q.';j,ibfsLcet.§ij.  }  ^^'^'^^i-^- 

REMARKS  ON  THE  LINIMENTS. 

Volatile  liniment  is  a  powerful  stimulant,  much  used  as  a  counter- 
irritant  in  sore  throats,  and  also  in  rheumatism. 

Lime  liniment  is  applied  with  the  most  happy  eft'ccts  to  recent 
scalds  and  burns ;  it  is  one  of  the  most  useful  of  preparations  in 
the  apothecaries'  daily  routine  of  minor  surgery. 

Soap  liniment  is  a  useful  application  for  similar  purposes  with 
56 
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volatile  liniment,  but  less  active ;  it  is  also  readily  removed  by 
washing,  containing  no  oil  which  is  not  saponified. 

Opodeldoc,  formerly  officinal  under  the  name  of  Linimentum 
Saponis  Camphorata,  but  dismissed  from  the  later  editions,  is  used 
as  an  application  to  sprains,  rheumatic  pains,  etc.;  it  is  put  up  in 
small  wide-mouth  vials,  into  whicli  the  finger  is  inserted,  to  soften 
and  extract  it,  and  differs  from  officinal  soap  liniment  chiefly  in 
being  made  from  animal  oil  soap,  which  thickens  into  a  soft  mass 
when  it  cools. 

Liniment  of  Spanish  flies,  though  usually  applied  as  a  local  irri- 
tant and  rubefacient,  is  capable  of  use  as  a  vesicant,  being  applied 
on  lint,  and  covered  to  confine  its  vapor. 

Cctmphor  liniment  is  well  adapted  as  a  vehicle  of  many  substances 
applied  in  the  form  of  stimulating  liniment;  it  is  well  combined 
with  aq.  ammonise,  as  in  Linim.  AmmonisB  Camphorata,  p.  883. 

Kentish's  ointment,  though  so  different  from  lime  liniment,  is  used 
in  nearly  the  same  cases;  it  is  applied  to  recent  burns,  until  the 
pieculiar  inflammation,  called  "  the  fire,"  subsides.  * 

Working  Formulas  for  the  Liniments. 
Linimentum  Aconiti,  U.  S.  P.    {Aconite  Liniment.) 

Take  of  Aconite  root,  in  fine  powder,  eight  troyounces. 
Glycerin,  a  fluidounce. 
Alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  four  fluidounces  of  alcohol  and  let  it 
macerate  for  twenty-four  hours,  then  pack  it  in  a  conical  percolator, 
and  gradually  pour  alcohol  upon  it  until  two  pints  of  tincture  have 
been  obtained.  Distil  oft"  a  pint  and  a  half  of  alcohol,  and  evapo- 
rate the  remainder  until  it  measures  seven  fluidounces  ;  to  this  add 
the  glycerin  and  mix  thoroughly. 

This  tincture  is  designed  to  supply  the  place  of  ointment  of  aco- 
nitia,  and  is  best  used  by  saturating  a  piece  of  lint  of  the  desired 
size  with  the  liniment,  and,  after  applying  it*  to  the  part  aftected, 
covering  it  with  a  piece  of  oiled  silk  a  little  larger  tban  the  lint. 
It  must  be  used  with  care,  and  not  over  an  abraded  surface. 

Linimentum  Ammonice,  U.  S.  P.    ( Volatile  Liniment.) 

Take  of  "Water  of  ammonia,  a  fluidounce. 
Olive  oil,  two  troyounces. 
Mix  them. 

Linimentum  Caleis,  U.  S.  P.    (Lime  Liniment.) 

Take  of  Solution  of  lime,  eight  fluidounces. 
Flaxseed  oil,  seven  troyounces. 

Mix  them. 

Linimentum  Camphorce,  U.  S.  P.  {Liniment  of  Camphor.) 

Take  of  Camphor,  tlirce  troyounces. 

Olive  oil,  twelve  troyounces. 

Dissolve  the  camphor  in  the  oil. 
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Lhiimentum  Cantharidis,  U.  S.  P.    {Liniment  of  Gantharides.) 

Take  of  Cautharides,  in  tine  powder,  a  troyounce. 
Oil  of  turpentine,  half  a  pint. 

Digest  the  cautharides  with  the  oil  for  three  hours  in  a  close 
vessel,  by  means  of  a  water-bath,  and  strain. 

Linimentum  Ghlorqformi,  U.  S.  P.    {Liniment  of  Chloroform.) 

Take  of  Purified  chloroform,  three  troyounces. 
Olive  oil,  four  troyounces. 

Mix  them. 

Linimentum  Saponis,  U.  S.  P.    {Soap  Liniment.) 

Tinctura  Saponis  Campborata,  Pharm.  1850. 
Take  of  Soap,  in  shavings,  four  troyounces. 
Camphor,  two  troyounces. 
Oil  of  rosemary,  half  a  fluidounce. 
"Water,  six  fluidounces. 
Alcohol,  two  pints. 

Mix  the  alcohol  and  water,  digest  the  soap  with  the  mixture,  by 
means  of  water-bath,  until  it  has  dissolved  ;  then  filter,  and,  having 
added  the  camphor  and  oil,  mix  the  whole  thoroughly  together. 

Linimentum  Terehinihinoe,  U.  S.  P.    (Kentish's  Ointment.) 

Take  of  Resin  cerate,  twelve  troyounces. 
Oil  of  turpentine,  half  a  pint. 

Add  the  oil  to  the  cerate  previously  melted,  and  mix  them. 

Linimentum  Plumhi  Subacetatis,  U.  S.  P. 

Take  of  Olive  oil  f  iij. 

Liq.  plumbi  subacet  gij. 

Mix  them. 

Unofficinal  Liniments. 
Linimentum  Ammonice  Camphorata. 

Take  of  Camphor  liniment  2  parts. 

Water  of  ammonia  1  part. 

Mix. 

An  iraprovement  on  volatile  liniment,  having  the  additional 
advantage  of  camphor. 

Liniment  Prescribed  in  Catarrhal  Croup. 


Take  of  Camphor  .5i.h  Bu- 

Oil  of  turpentine  f  5j. 

Make  a  solution. 

Liniment  of  Tannin. 

Take  of  Tannic  acid  

Glycerin  f,|j. 

Make  a  solution. 


This  is  adapted  to  the  treatment  of  sore  nipples  and  engorge- 
ments of  the  neck  of  the  uterus;  it  may  be  diluted  with  water  at 
pleasure. 
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Linimentmn  Plumhi  Subaeetatis. 

Take  of  Solution  of  subacetate  of  lead, 

Glycerin,  of  each  f  ^j. 

Mix, 

This  is  designed  to  enable  the  physician  to  apply  subacetate  of 
lead  in  a  concentrated  form,  and  to  facilitate  its  dilution  with  neu- 
tral liquids,  without  its  becoming  so  readily  decomposed. 

Linimentmn  Hyperid.    {Red  Oil.) 

Take  of  Flower  of  hypcricum  (fresh),  a  convenient  quantitJ^ 
Olive  oil,  sufficient  to  cover  it. 

Macerate  in  the  sun  for  fourteen  days,  express  and  strain. 
A  well-known  and  popular  application  to  recent  bruises  and 
sprains. 

The  flowers  of  hypericum  (St.  John's  wort)  are  also  used  inter- 
nally in  the  form  of  tincture  and  infusion.  ' 

3Iilk  of  Roses  for  Chapped  Hands,  etc. 


Take  of  Almonds,  blanched   ^j. 

Eose-water   fSviij. 

White  wax   5j. 

Almond  oil   ^ij. 

White  Castile  soap   gj. 

Honey   s'ij. 

Cologne   f  5j. 

Oil  of  bitter  almond   gtt.  iv. 

Oil  of  rose  geranium   gtt.  v. 

Glycerin   f5ss. 


Blanch  the  almonds  and  beat  to  a  paste,  adding  the  rose-water, 
heat  this  to  about  212°  and  incorporate  with  the  white  wax,  almond 
oil,  and  soap,  melted  together,  then  add  the  other  ingredients. 

Directions. — After  washing  the  hands  with  warm  water  and  Cas- 
tile or  palm  soap,  apply  the  milk  of  roses,  rubbing  it  thoroughly  in, 
then  wipe  the  hands  with  a  dry  towel. 

Arnica  Liniment.  (Glycerole  of  Arnica.) 

Take  of  Arnica  flowers,  bruised  4  ounces. 

Glycerin  1  pound. 

Digest  at  a  moderate  temperature  on  a  water-bath,  express  and 
strain,  or  preferably,  with  Smith's  steam  disi^lacer,  displace  the 
glycerin  by  steam  pressure. 

For  this  preparation,  the  cheap,  impure  glyceriu  of  commerce 
answers  an  excellent  purpose. 

Linimentum  Sulphuris. 

Take  of  Sulphur,  prsecip., 
Almond  oil, 
Lime-water. 

Triturate  the  sulphur  with  the  oil,  and  add  lime-water  in  slight 
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excess;  shake  it  thoroughly  together,  and  dispense  in  a  wide-mouth 
vial. 

This  is  designed  as  an  improvement  on  sulphur  ointment. 

Glycerin  Lotion. 


Take  of  Rose-water   1  pint. 

Quiuce  seed   2  drachms. 

Macerate,  strain,  and  add — 

Glycerin   1  lb. 


This  is  an  elegant  application  to  chapped  hands,  and  may  do  very 
■well  for  a  hair  dressing.  Orange-flower  water  or  other  aqueous 
perfume  may  be  substituted  for  rose-water. 

Liniment  of  Iodide  of  Potassium. 

Take  of  Common  soap   ^j,  ^vj. 

Alcohol   f  5viijss. 

Iodide  of  potassium   ,^iss. 

Water   f^iss. 

Oil  of  garden  lavender   gss. 

Dissolve  the  soap  in  the  alcohol  by  means  of  a  gentle  heat,  and 
filter  if  it  is  not  perfectly  transparent ;  then  add  the  oil  of  laven- 
der and  the  iodide  of  potassium  dissolved  in  the  water,  mix,  and 
bottle  while  warm. 

The  strength  of  this  liniment  is  about  one  drachm  to  the  ounce. 

Gelatinized  Chloroform. 

Take  of  Chloroform, 

"White  of  egg,  each  f^vj. 

Put  them  into  a  wide-mouth  two-ounce  vial,  shake  it,  and  allow 
it  to  stand  for  three  hours. 

This  is  applied  as  a  local  anfesthetic  with  remarkable  success. 


CHAPTER  VII. 
plasters,  plasmata,  and  cataplasms. 

Emplastra.  (Plasters.) 

These  are  external  applications  of  a  consistence  thicker  than 
cerates,  and  of  such  tenacity  and  adhesiveness  at  the  temperature 
of  the  body  that  when  warmed  and  applied  they  will  adhere  firmly. 
They  are  used  for  two  principal  objects:  1st,  to  furnish  mechanical 
support  and  to  protect  the  part  from  the  air  ;  and,  2d,  to  convey 
medicinal  effects,  especially  of  a  stimulant  and  discutient  character. 

In  the  chapter  on  Fixed  Oils,  the  subject  of  the  preparation  and 
properties  of  lead  plaster,  oleo-margarate  of  lead,  is  fully  presented. 
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This  preparation  is  the  hasis  of  most  plasters,  though  many  are 
made  from  resinous  substances,  which  are  treated  of  under  the  ap- 
propriate head  on  pages  422  to  429. 

In  accordance  with  the  general  plan  of  this  work,  a  syllabus  is 
presented  emhracing  the  composition  of  the  officinal  plasters,  and 
remarks  upon  them,  and  the  working  formulas  from  the  Pharma- 
copoeia are  appended  with  selections  from  unofficial  formulas.  Some 
practical  directions  for  their  preparation  and  the  mode  of  spreading 
them  follow. 


E:np.  plumbi. 
Emp.  resinoa. 


Emplastra. — Syllabus  of  Officinal  Flastcrs. 

(See  page  386.)    Diachylon  plaster 
f  1  pa 

rts  lead  plaster. 


Emp.  saponis. 
Emp.  aconiti. 
Emp.  belladonnsB. 
Emp.  opii. 

Emp.  assafcetidas. 
Emp.  galbanl  comp. 

Emp.  hydrar-jM-i. 

Emp.  ammoniaci. 

Emp.    nramouiaci  c 
Lydrarg. 

Emp.  ferri. 

Emp.  picis  Burgundicaj 
Emp.  picis  canadensis 
Emp.  arnicas. 
Einp.  picis  cum  canth 
Emp.  aatimonii. 


f  1  part  p.  resin. 
\  6  parts  lead 
f  1  part  soap. 
I  9  pa 


{ 


j-  Adhesive  plaster, 
j-  Very  mild  and  less  adhesive. 

j-  Anodyne  in  neuralgia. 


arts  lead  plaster. 
1  oz.  powdered  aconite  root, 

exhausted  with  alcohol. 
1  oz.  resin  plaster. 

1  part  ale.  extract. 

2  parts  resin  plaster. 

1  part  ext.  opium. 

3  parts  B.  pitch. 
12  parts  lead  plaster. 

'  2  parts  assafcetida. 

2  parts  lead  plaster. 
1  part  galbanum. 
1  part  yellow  wax. 

'  8  parts  gnlbanum. 
1  part  turpentine. 

3  parts  B.  pitch. 
36  parts  lead  plaster. 
3  parts  mercury. 
1  part  olive  oil. 

1  part  resin. 
6  parts  lead  plaster. 

f  G.  resin,  purified  by  diluted  ].stimulant;  resolvent. 
(     acetic  acid.  j  ' 

Ammoniac  ISj. 
Mercury  §iij. 
Olive  oil  5,j- 
Sulphur  gr.  viij. 
Ipart  Fe.,03  4-Fe,C03. 
8  parts  lead  plaster. 

2  parts  B.  pitch, 
f  12  parts  B.  pitch. 
\  1  part  yellow  wax. 
f  12  parts  C.inad.  pitch. 
\  1  part  yellow  wax. 
f  ]  part  ale.  ext.  arnica. 
\  2  parts  resin  plaster, 
f  7  parts  B.  pitch. 
\  1  part  cerat.  canth. 
f  1  part  tart,  antimony. 
\  4  parts  B.  pitch. 


|-  Anodyne  in  neuralgia,  etc. 
Anodyne. 


■  Antispasmodic. 


Stimulant;  antispasmodic. 


■  Discutient :  alterative. 


Discutient;  stimulant. 

E.ed  strengthening,  roborant 
plaster. 

Strengthening  ;  rubefacient. 

1^  Strengthening;  rubefacient. 

|.  Stimulant ;  roborant. 

j.  Warming  plaster. 

"I  Counter-irritant,  producing 
J      "  pustulation." 


} 


REMARKS  ON  THE  OFEICINAL  PLASTERS. 

Lead  plaster  associated  with  soap  is  rendered  less  adhesive  and 
more  bland  in  its  characters,  furnishing  an  emollient  preparation, 
Soip  vlasier,  often  confounded  with  soap  cerate. 


 ^.1 
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By  mixing  with  vesin,  lead  plaster  is  rendered  more  adhesive, 
and  somewhat  more  irritating;  this  is  Resin  plaster,  a  very  familiar 
preparation,  and,  when  spread  on  cotton  cloth,  constitutes  Adhesive 
plaster  cloth.  Some  elegant  plaster  cloths  are  also  prepared  in  which 
this  excellent  "  body"  is  incorporated  with  mercury,  belladonna, 
opium,  etc,  and  spread  upon  cotton,  linen,  or  silk  fabrics. 

These  should  be  kept  in  tin  cans,  and,  when  disposed  to  crackle, 
should  be  held  to  the  tire  till  fused  on  the  surface,  and  then  laid 
away  to  cool  thoroughly  before  being  again  rolled  up. 

The  skilful  association  of  the  medicinal  substances  prescribed  in 
the  officinal  plasters,  is  accomplished  mainly  by  fusion  and  stirring 
together.  Belladonna  and  Aconite  plasters  are  made  by  incorporat- 
ing the  alcoholic  extracts  with  resin  and  lead  plaster,  the  extracts 
being  softened  and  added  as  the  plasters  thicken  by  cooling. 
Opium  plaster  by  the  direction  of  the  last  Pharmacopoeia  is  made 
from  aqueous  extract  of  opium. 

In  Mercurial  2olaster  the  globules  of  mercury  are  extinguished  by 
the  use  of  resin,  and  in  Plaster  of  ammoniac  with  mercury  a  little 
sulphur  and  oil  are  used  to  extinguish  the  mercury  before  asso- 
ciatins:  it  with  the  ammoniac. 

Ammoniac  plaster  is  peculiar  in  its  mode  of  preparation  ;  it  con- 
sists of  the  pure  gum-resin  as  dissolved  in  vinegai",  strained  and 
evaporated,  Assafoetida  and  other  imperfectly  soluble  gum-resins 
are  purified  by  solution  in  alcohol,  and  evaporation  to  bring  them 
to  a  suitable  condition  for  incorporation  into  this  form.  A  small 
proportion  of  these  plasters  sold  by  manufacturers  come  up  to  the 
officinal  standard. 

"Working  Formulas  from  the  Pharmacopoeia. 
Emplastrum  Pesince,  U.  S.  P.    (Adhesive  Plaster.) 

Take  of  Eesin,  in  fine  powder,  six  troyounces. 
Lead  plaster,  thirty-six  troyounces. 

To  the  plaster,  melted  over  a  gentle  fire,  add  the  resin,  and  mix 
them. 

Emplastrum  Saponis,  U.  S.  P.   {Soap  Plaster.) 

Take  of  Soap,  sliced,  four  troyounces. 

Lead  plaster,  thirty-six  troyounces. 
Water,  a  sufficient  quantity. 

Pub  the  soap  with  water  until  brought  to  a  semiliquid  state; 
then  mix  it  with  the  plaster,  [jreviously  melted,  and  boil  to  the 
proper  consistence. 

Emplastrum  Aconiti. 

Take  of  Aconite  root,  in  fine  powder,  sixteen  troyounces. 
Alcohol, 

Resin  plaster,  each,  asuflicient  quantity. 

Moisten  the  aconite  root  with  six  fluidounces  of  •'alcohol,  and 
pack  in  a  conical  percolator.  Cover  the  surface  with  a  disk  of 
paper^  and  pour  upon  it  ten  fluidounces  of  alcohol.    "VVheu  the 
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liquid  begins  to  di-op  from  the  percolator,  close  the  lower  orifice 
with  a  cork  and  set  it  aside  for  four  days.  Then  remove  the  cork, 
and  gradually  pour  on  alcohol  until  two  pints  of  tincture  have  been 
obtained,  or  the  aconite  root  is  exhausted.  Distil  oif  a  pint  and  a 
half  of  alcohol  by  means  of  a  water-bath,  and  evaporate  the  residue 
to  the  consistence  of  a  soft  uniform  extract.  Add  to  this  sufficient 
resin  plaster,  j)reviously  melted,  to  make  the  mixture  weigh  sixteen 
troyouuces,  and  then  mix  thoroughly. 

Emplastrum  Belladonnce,  U.  S.  P.    {Plaster  of  Belladonna.) 

Take  of  Belladonna  root,  in  fine  powder,  sixteen  troyounces. 
Alcohol, 

Eesin  plaster,  each,  a  sufficient  quantity. 

Moisten  the  belladonna  root  with  six  fluidounces  of  alcohol,  pack 
it  in  a  conical  percolator,  and,  having  covered  the  surface  with  a 
disk  of  paper,  pour  on  ten  fluidounces  of  alcohol.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice  with  a 
cork,  and,  having  closely  covered  the  percolator,  set  it  aside  for  four 
days.  Then  remove  the  cork,  and  gradually  pour  on  alcohol  until 
two  pints  of  tincture  have  slowly  passed.  Distil  off  by  means  of  a 
water-bath  a  pint  and  a  half  of  alcohol ;  introduce  the  residue  into 
a  two-pint  capsule,  and  evaporate  on  a  water-bath  to  a  soft  uniform 
extract ;  ascertain  its  weight,-  and,  having  added  sufficient  resin 
plaster,  previously  melted,  to  make  the  whole  weigh  sixteen  troy- 
ounces, mix  them  thoroughly. 

Emplastrum  Galbani  Composihim,  U.  S.  P.    {Compound  Plaster  of 

Galbanum.) 

Take  of  Galbanum,  eight  troyounces. 
Turpentine,  a  troyounce. 
Burgundy  pitch,  three  troyounces. 
Lead  plaster,  thirty-six  troyounces. 

To  the  galbanum  and  turpentine,  previously  melted  together  and 
strained,  add  first  the  Burgund}'^  pitch,  and  afterwards  the  plaster, 
melted  over  a  gentle  fire,  and  mix  the  whole  together. 

Emplastrum  Hydrargyria  U.  S.  P.    {Plaster  of  Mercury.) 

Take  of  Mercury,  six  troyounces. 
Olive  oil, 

Resin,  each,  two  troyounces. 
Lead  xDlaster,  twelve  troyounces. 

Melt  the  oil  and  resin  together,  and,  when  they  have  become 
cool,  rub  the  mercury  with  them  until  globules  of  the  metal  cease 
to  be  visible.  Then  gradually  add  the  plaster,  previously  melted, 
and  mix  the  whole  together. 

Emplastrum  Opii,  U.  S.  P.    {Plaster  of  Opium.) 

Take  of  Extract  of  opium,  a  troyounce. 

Burgundy  pitch,  three  troyouuces. 
Lead  plaster,  twelve  troyounces. 

"Water,  a  sufficient  quantity.  • 
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Mix  the  extract  with  three  fluidounces  of  water,  and  evaporate, 
by  means  of  a  water-bath,  to  a  fluidouncc  and  a  half.  Add  this  to 
the  Burgundy  pitch  and  plaster,  melted  together  by  m^ans  of  a 
water-bath,  and  continue  the  heat  for  a  short  time,  stirt'ing  con- 
stantly, that  the  moisture  may  be  evaporated. 

• 

Emplastrum  Ammoniaci,  U.  S.  P.    {Plaster  of  Ammoniac.) 

Take  of  Ammoniac,  five  troyounces. 

Diluted  acetic  acid,  hall"  a  pint. 

Dissolve  the  ammoniac  in  the  diluted  acetic  acid,  and  sti'ain  ; 
then  evaporate  the  solution  by  means  of  a  water-bath,  stirring  con- 
stantly, until  it  acquires  the  proper  consistence. 

Em])lastrum  Ammoniaci  cum  Hydrargyro^  U.  S.  P.    {Plaster  of  Am- 
moniac with  Mercury.) 

Take  of  Ammoniac,  twelve  troyounces. 
Mercury,  three  troj'-ounces. 
Olive  oil,  sixty  grains. 
Sublimed  sulphur,  eight  grains. 

Heat  the  oil,  and  gradually  add  the  sulphur,  stirring  constantly 
until  they  unite;  then  add  the  mercury,  and  triturate  until  globules 
of  the  metal  cease  to  be  visible.  Boil  the  ammoniac  with  sufficient 
water  to  cover  it,  until  they  are  thoroughly  mixed ;  then  strain 
through  a  hair  sieve,  and  evaporate,  by  means  of  a  water-bath,  until 
a  small  portion  taken  from  the  vessel  hardens  on  cooling.  Lastly, 
add  the  ammoniac,  while  yet  hot,  gradually  to  the  mixture  of  oil, 
sulphur,  and  mercury,  and  thoroughly  incorporate  all  the  ingredients. 

Einplastnim  Assafostidce,  U.  S.  P.    {Plaster  of  Assafoetida.) 

Take  of  Assafoetida, 

Lead  plaster,  each,  twelve  troyounces. 
Galbanum, 

Yellow  wax,  each,  six  troyounces. 
Alcohol,  three  pints. 

Dissolve  the  assafoetida  and  galbanum  in  the  alcohol  by  means  of 
a  water-bath,  strain  the  liquid  while  hot,  and  evaporate  to  the  con- 
sistence of  honey  ;  then  add  the  plaster  and  Avax,  previously  melted 
together,  stir  the  mixture  well,  and  evaporate  to  the  proper  con- 
sistence. 

JSmjilastrum  Ferri,  U.  S.  P.    {Strengthening  Plaster.) 

Take  of  Subcarbonate  of  iron,  three  troyounces. 
Lead  plaster,  twenty-four  troyounces. 
Burgundy  pitch,  six  troyounces. 

Add  the  subcarbonate  of  \yo\\  to  the  plaster  and  Burgundy  pitch, 
[previously  melted  together,  and  stir  them  constantly  until  the 
I  mixture  thickens  on  cooling. 
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Umplastrum  Ficis  JSurgundicce,  U.  S.  P.    {Burgundy  Pilch  Plaster.) 

Take  of  Burgundy  liitch,  seventy-two  troyouuces. 
Yellow  wax,  six  troyounces. 

Melt  them  together,  strain,  and  stir  constantly  until  they  thicken 
on  cooling. 


Emj)lastrum  Picis  Canadensis,  U.  S.  P.    {Hemlock  Pitch  Plaster.) 

Take  of  Canada  pitch,  seventy-two  troyounces. 
Yellow  wax,  six  troyounces. 

Melt  them  together,  strain,  and  stir  constantly  until  they  thicken 
on  cooling. 

Emplastrum  Arnicce,  U.  S.  P.    {Arnica  Plaster.) 

Take  of  Alcoholic  extract  of  arnica,  a  troyounce  and  a  half. 
Resin  plaster,  three  troyounces. 

Add  the  extract  to  the  plaster,  previously  melted  hy  means  of  a 
water-hath,  and  mix  them. 

Emplastrum  Picis  cum  Cantharide,  U.  S.  P.   ( Warming  Plaster.) 

Take  of  Burgundy  pitch,  forty-eight  troyounces. 
Cerate  of  cantharides,  four  troyounces. 

Melt  them  together  by  means  of  a  water-bath,  and  stir  constantly 
until  the  mixture  thickens  on  cooling. 

Emplastrum  Antimonii,  U.  S.  P. 

Take  of  Tartrate  of  antimony  and  potassium,  in  fine  powder,  a  troyounce. 
Burgundy  pitch,  four  troyounces. 

Melt  the  pitch  by  means  of  a  water-bath,  and  strain;  then  add 
the  powder,  and  stir  them  well  together  until  the  mixture  thickens 
on  cooling. 

Tartar  emetic,  if  precipitated  by  pouring  its  solution  into  alcohol, 
95  per  cent.,  is  reduced  to  a  very  fine  powder,  which  when  dried  is 
in  the  best  condition  for  making  ointment  or  plaster. 

Unofficinal  Plasters. 
Logan's  Plaster. 

Take  of  Litharge, 

Carbonate  of  lead,  of  each  1  *  com. 

Castile  soap  12  oz.  com. 

Fresh  butter  4  oz. 

Olive  oil  2i  pints. 

Powdered  gum  mastich  2  drachms. 

Mix  the  soap,  oil,  and  butter  together;  then  add  the  oxide  of 
lead  and  boil  it  gently  over  a  slow  fire  for  an  hour  and  a  half,  or 
until  it  has  a  pale  brown  color,  stirring  constantly;  the  heat  may 
then  be"  increased  and  the  boiling  continued,  till  a  portion  of  the 
melted  plaster  being  dropped  on  a  smooth  board  is  found  not  to 
adhere,  then  remove  it  from  the  fire  and  add  the  powdered  gum 
mastich. 
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E)nplastrum  Universalis. 

A  plaster  is  officinal  in  several  of  the  European  Pharmacopoeias 
under  different  names,  which  appears  to  be  identical  with  Keyser's 
Universal  plaster,  sold  extensively  in  this  country  as  a  nostrum. 
The  following  is  the  formula  of  the  Prussian  JPharmacojJoeia  ;  the 


proportions  are  by  weight : — • 

Take  of  Red  lead,  in  very  fine  powder   .^viij. 

Olive  oil   o^vj. 

Boil  them  in  a  proper  vessel  with  constant  ag-itation  until  the 
whole  has  assumed  a  blackish-brown  color,  then  add — 

Yellow  wax   giv. 

And  after  this  has  been  melted  and  well  mixed — 

Camphor   ^ij. 

Previously  dissolved  in  a  little  olive  oil. 


jS'ow  pour  it  out  into  suitable  boxes,  or  into  paper  capsules,  to  be 
cut  into  square  cakes  when  cold. 

Dewees'  Breast  Piaster.    {A  llodijled  Formula.) 
Take  of  Lead  plaster  ,^iij. 


Ammoniac  plaster   5  ss. 

Logan's  plaster   giss. 

Spermaceti, 

Camphor,  of  each   gij. 


Melt  the  plasters,  then  add  the  spermaceti  and  camphor,  and  re- 
move from  the  fire. 

Pancoasi's  Sedative  Plaster. 

Take  of  Extract  of  belladonna, 
Merciu'ial  plaster, 

Lead  plaster  Equal  parts.  • 

Mix  by  fusion  and  trituration. 

Plaster  for  Mammary  Abscess.    (Dr.  Ell  wood  Wilson.) 

Take  of  Belladonna  plaster  1  part. 

Logan's  plaster  2  parts. 

Melt  them  together  and  spread  upon  chamois  leathex-.  (See  page 
893.) 

Spreading  of  Plasters. 

Plasters  are  spread  on  skin  of  various  kinds  and  finish,  on  cotton 
cloth  of  diiferent  qualities,  and  rarely  on  silk  and  paper;  of  those 
spread  upon  skin,  the  size  is  indicated  in  prescription,  by  the 
number  of  inches  in  each  direction,  or,  when  irregular  shapes  are 
ordered,  by  a  pattern  furnished  tlie  pharmacist. 

The  spreading  of  plasters,  which  was  formerly  an  important  part 
of  the  business  of  the  apothecai-y,  has  now,  like  many  other  opera- 
tions of  his  art,  been  monopolized  by  manufacturers,  who,  by  making 
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this  single  branch  of  manufactnre  a  specialty,  acquire  facility  for 
the  production  of  cheap  and  salable  varieties.  Machine-spread 
strengthening  piasters  are  immensely  popular  outside  the  profession 
for  a  great  variety  of  ailments,  and  they  are  undoubtedly  better 
adapted  to  meet  the  public  demand  for  cough  remedies,  and  "pain 
eradicators,"  than  the  great  majority  of  the  "pectoral  syrups,"  "hot 
drops,"  and  anodynes,  so  extensively  vended.  Recently,  the  manu- 
facturers have  prepared  specific  kinds  of  plasters,  and  sold  them 
under  appropriate  names  as  Burgundy  pitch,  hemlock,  and  warm- 
ing plasters,  so  as  to  put  them  within  the  range  of  physicians'  pre- 
scri[itions.  Some  of  them  should  make  the  series  of  officinal  plasters 
in  appropriate  sizes  and  compounded  of  the  best  ingredients  and 
strictly  according  to  the  PharmacopcRia ;  there  would  certainly  be 
a  demand  for  them,  as  apothecaries  seldom  covet  the  labor  of  pre- 
paring them  extemporaneously. 

In  Prof.  Procter's  edition  of  Mohr  and  Redwood's  Pharmacy,  a 
machine  for  spreading  the  ordinary  strengthening  plasters  is  figured ; 
it  consists  of  a  block  of  hard  wood,  about  twelve  inches  long,  eight 
inches  wide,  and  three  and  a  half  inches  high;  the  upper  surface  is 
curved  from  end  to  end,  a  tinned,  iron,  or  steel  frame  cut  out  of 
the  size  and  shape  of  the  plaster  to  be  spread  is  secured  to  the  block 
by  a  hinge-joint,  and  when  the  end  is  brought  down  and  fastened 
by  hasps,  it  presses  evenly  and  with  force  over  the  convex  surface; 
a  frame  accompanies  it  for  marking  out  the  pattern  on  the  leather, 
which  is  to  be  cut  previously  to  being  put  on  the  machine. 

Another  part  of  the  apparatus  is  a  bar  of  cast-steel  an  inch 
square,  perfectly  smooth,  the  ends  drawn  out  and  mounted  with 
wooden  handles;  this  is  to  be  warmed  gently  by  an  alcohol  lamp 
or  by  immersion  in  hot  water  previously  to  being  used  to  smooth 
the  surface  of  the  plaster  for  which  it  is  designed.  The  material, 
being  melted  in  a  copper  skillet,  is  poured  on  the  skin,  properly 
secured  on  the  curved  surface  by  the  steel  frame,  and  smoothed  by 
the  warmed  smoothing  iron  till  of  uniform  thickness,  the  excess  of 
plaster  being  pushed  on  to  the  frame  and  afterwards  removed  ;  the 
plaster  is  then  removed  and  laid  away  to  harden.  Skill  in  the  use 
of  this  apparatus  can  only  be  acquired  by  experience;  but  the  most 
obvious  precautions  in  this,  as  in  the  case  of  extemporaneous  plasters, 
depend  on  the  proper  regulation  of  the  temperature,  both  of  the 
melted  plaster  when  poured  on,  and  of  the  smoothing  iron  applied; 
if  too  hot,  the  skin  will  be  penetrated  and  the  plaster  will  show 
on  the  unspread  side,  besides  in  most  instances  being  deteriorated; 
if  not  hot  enough  the  plaster  will  be  laid  on  too  thickly,  and  with 
an  unpolished  surface. 

Plasters  to  be  spread  extemporaneously  of  various  sizes  and 
patterns  may  be  melted  in  a  small  metallic  vessel  over  a  gas  or 
spirit  lamp,  and  poured  directly  upon  the-  skin,  properly  secured 
upon  a  flat  surface,  with  several  thicknesses  of  paper  under  it,  then 
smoothed  with  a  small  plaster  iron,  moderately  heated,  or  a  large 
spatula,  which  skilfully  managed  answers  equally  well;  or  the 
plaster  may  be,  as  is  perhaps  niore  common,  fused  by  the  heat  ot 
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the  plaster  iron  upon  a  piece  of  stout  paper,  transferred  from  tliis 
to  the  skin,  and  then  smoothed  hy  the  gradually  cooling-  iron. 
Figs.  248  and  249  show  plaster  irons  of  the  kinds  adapted  to 


different  sizes  and  kinds  of 


plasters,  the  larger  sizes  being  suitable 
Eiff.  248. 


Fig.  249. 


a 


to  spread  a  large  plaster  of  slowlj^  fusible  material.  When  the 
heat  necessary  to  melt  the  plaster  is  derived  from  the  iron,  it 
should  be  tirst  warmed  to  such  temperature  that,  while  it  will 
occasion  the  plaster  to  flow,  it  will  not  scorch  it.  The  iron  should 
also  retain  sufficient  heat,  till  the 
operation  is  complete,  to  impart  a 
smooth  surface  to  the  stiffened  plas- 
ter. The  small  iron  will  do  well  to 
spread  a  Avarming  plaster,  belladonna 
plaster,  or  the  similar  easily  fusible 
kinds. 

The  pattern  of  the  j)laster  is  usually 
cut  out  of  a  piece  of  smooth,  stitf 

hardware  paper,  which  is  then  pasted  on  to  the  skin  with  a  good 
deal  of  flour  or  tragacantli  lydste,  so  that  it  shall  not  dry  and  adhere 
too  firmly  to  the  skin  before  its  removal  is  allowable.  "When  the 
plaster  is  properly  smoothed  over  the  leather,  the  paper  pattern 
is  torn  up,  and  leaves  a  clean  neat  edge  of  the  prescribed  shape  ; 
where  the  material  is  brittle,  it  may  be  requisite  that  the  warm 
plaster  iron  should  be  passed  around  the  edge  while  removing  the 
paper  pattern.  The  margin  of  plasters  should  be  at  least  half  an 
inch  wide  where  the  material  is  very  fusible  and  adhesive,  thus 
saving  much  annoyance  to  those  requiring  to  use  them ;  in  a  few 
instances,  however,  as  in  the*case  of  soap  plasters  to  be  applied  to 
bed  sores,  any  required  extent  of  the  skin  may  be  spread,  and  por- 
tions of  the  required  size  and  shape  may  be  cut  off  as  needed;  this 
plaster,  not  being  liable  to  "  run,"  requires  no  margin. 

The  material  on  which  plasters  are  spread  may  be  varied  ac- 
cording to  their  use.  Resinous  plasters  or  warming  plasters  to  be 
applied  to  the  back  or  breast,  as  counter-irritants  and  mechanical 
supports,  are  spread  on  thick  sheepskin,  while  opium  and  belladonna 
plasters,  which  are  generally  smaller  and  frequently  applied  about 
the  face,  may  be  spread  on  kid,  sjjlit  skin,  or  cotton  cloth,  and  if 
they  have  precisely  the  consistence  proper  tor  this  kind  of  applica- 
tion, they  arc  less  cumbrous  and  disagreeable  than  those  spread  on 
kid.  I  have  found  sidvantage  in  spreading  the  large  circular  plasters 
to  be  applied  over  the  breast  of  the  female  on  the  kind  of  skin  called 
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chamois,'"  which  is  more  flexible  and  yielding,  though  equally 
durable  with  the  difJ'ereutly  dressed  "sheepskin." 

Breast  Plasters. — The  frequent  demand  for  stimulating,  emollient, 
and  sedative  applications  to  the  mammas  of  females,  as  prevent- 
ives or  remedies  for  manmiary  abscess,  has  given  rise  to  several 
combinations,  described  on  page  891 ;  it  now  remains  to  indicate  a 
suitable  pattern  for  this  kind  of  plaster. 

The  usual  shape  prescribed  is  that  of  a  circle,  about  8  inches  in 
diameter,  with  a  bole  in  the  middle;  the  diameter  should  be  varied 
with  the  size  of  the  mammse,  and  the  hole  should  in  no  case  be  less 
than  an  inch  in  diameter,  so  as  to  allow  ample  room  for  the  nipple 
to  project  and  even  for  the  infant  to  be  nursed  if  required. 

In  order  to  supply  these  to  physicians  in  distant  localities,  who 
have  not  facilities  for  spreading  them  or  ready  resort  to  competent 
pharmacists,  I  have  made  the  pattern  shown  in  the  drawings.  The 
diameter  of  the  spread  plaster  is  7  inches,  the  margin  1  inch,  the 
orifl.ce  for  the  nipple  is  placed  nearer  to  one  side,  in  conformity  with 
the  shape  of  the  enlarged  mammse,  and  the  fact  that  the  hardness 
is  apt  to  be  on  the  under,  swagging  portion.  This  hole  has  the 
diameter  of  1|-  inch,  besides  a  very  narrow  margin.  The  strip 
remaining  unspread  is  designed  to  be  cut  open  on  the  dotted  lines. 
Fig.  251,  adapting  the  plaster  to  the  curved  shape  of  the  breast 
and  to  breasts  of  diflferent  sizes.  The  pattern  of  tinned  iron,  Fig. 
250,  is  designed  to  be  tacked  over  the  smooth  skin  to  facilitate  the 


Fig.  250.  Fig.  251. 


Pattern  for  breast  plaster.  Blammary  abscess  plaster. 


spreading  of  these  plasters,  which  are  of  various  materials,  the  most 
highly  esteemed  composition  being  that  given  on  page  891,  as 
recommended  by  Dr.  Ellwood  Wilson.  In'some  cases  the  simple 
Logan's  plaster  is  spread,  for  others  tobacco  ointment,  and  for 
others  Deshler's  salve.  The  plasters  proper  are  best  spread  on 
chamois  skin,  but  ointments  and  cerates  will,  perhaps,  do  better  on 
highly  glazed  cotton  cloth,  which,  as  it  is  less  elastic  and  flexible 
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than  the  skin,  may  require  to  he  somewhat  nicked  to  adapt  it  to 
the  convex  surface  for  which  it  is  designed. 

Annular  Corn-Plasters. — Under  this  name  is  prepared  a  very  con- 
venient application  to  corns.  Adhesive  plaster  is  spread  on  thick 
buc/cskin,  and  then,  with  a  punch,  cut  into  small  round  ])lasters, 
about  I  inch  in  diameter,  then  with  another  punch  a  small  hole  is 
cut  in  the  middle.  Applied  over  a  sore  corn,  it  protects  from  the 
pressure  of  the  shoe  and  gives  great  relief. 

}V7iite  felt  and  amidou  plasters,  imported  from  England,  have  the 
same  shape  and  general  character  of  these  ;  they  consist  of  a  gelati- 
nous preparation,  similar  to  that  used  in  making  court-plaster, 
spread  upon  peculiar  thick  material  of  great  softness  and  elasticity. 

Plaster  Cloth. — The  method  of  spreading  plaster  on  muslin  or 
cotton  cloth,  for  sale  hy  the  yard,  requires  the  use  of  peculiar  appa- 
ratus, which  is  kept  with  great  secrecy  by  the  few  manufacturers 
who  possess  them,  and  I  do  not  know  of  their  being  heretofore 
figured  in  works  on  pharmacy.  This  material  is  not  so  well  adapted 
as  sheepskin  to  plasters  whicli  require  to  be  spread  thickly  or  which 
are  very  volatile  or  easily  deteriorated  by  exposure;  it  has  been, 
until  recently,  employed  almost  exclusively  in  spreading  adhesive 
plaster  for  the  surgeon  and  for  popular  use. 

Since  procuring  the  apparatus  shown  in  Fig.  252  I  have  used 
it  for  belladonna  and  mercuinal  plasters,  and  find  it  applicable  to 
almost  any  of  the  kinds  having  lead  plaster  as  a  basis,  which 
from  their  convenience  of  application  and  comparative  cheapness, 
when  spread  in  this  way,  are  well  adapted  to  popular  employment. 


rig.  252. 


Mnchine  for  spreading  plaster  cloths, 


The  frame  of  this  machine  is  of  cast  iron;  its  construction  will 
be  obvious  from  a  study  of  the  drawing  ;  the  cotton  cloth  is  wound 
tightly  on  to  the  roller  on  the  extreme  right,  by  the  aid  of  the 
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crank  and  passed  under  the  iron  rod  beneath,  and  is  tlience  dra^vn 
by  a  gentle  and  uniform  motion  under  the  receptacle  for  the  plaster 
which  is  shown  near  the  left  end  of  the  machine  ;  this  consists  of  a 
marble  slab  at  bottom,  and  two  movable  heavy  steel  knives  fitting 
into  grooves  in  the  ends,  and  pressing  by  their  weight  upon  the 
cloth  passing  under  them  ;  this  pressure  is  designed  to^be  so  adjusted 
as  to  occasion  the  proper  thickness  of  plaster  to  be  left  smoothly 
deposited  upon  the  clotb  as  it  is  drawn  fi-om  under  them ;  this 
thickness  will  also  be  much  influenced  by  the  heat  and  consequent 
fluidity  of  the  melted  plaster.  One  of  the  steel  knives  is  shown  in 
the  lower  figure,  removed  from  its  position,  Avith  the  tin  vessel  in 
Avhich  it  is  designed  to  be  warmed  by  the  application  of  hot  water 
previous  to  being  used. 

The  muslin  selected  for  spreading  must  be  first  "calendered,''  a 
process  of  smoothing  between  hot  rollers  which  gives  it  a  perfectly 
smooth  and  close  surface,  and  prevents  the  melted  plaster  from 
being  too  much  absorbed.  The  art  of  using  the  machine  consists 
in  securing  the  proper  degree  of  smoothness  and  fluidity  of  the 
plaster,  upon  which  the  thickness  of  the  coat  left  upon  the  cloth 
will  depend,  and  in  the  steadiness  witb  which  the  cloth  is  drawn 
through  the  machine.  Any  irregularity  in  this  motion  will  occa- 
sion variations  in  the  thickness  and  a  streaked  appearance  across 
the  plaster ;  variations  are  produced  longitudinally  by  any  deflec- 
tion or  irregularity  of  surface  of  the  scraping  and  smoothing  irons, 
or  by  any  solid  particles  present  in  the  melted  plaster.  On  the 
whole,  it  appeal's  to  be  the  conclusion  of  all  wdio  attempt  the 
spreading  of  plaster  cloth,  that  the  operation  is  too  diflicult  to 
justify  any  in  undertaking  it  whose  demand  for  the  plaster  will 
not  be  such  as  to  make  it  a  frequent  operation.  Probably  those 
who  practise  plaster  spreading  on  a  large  scale  have  expedients  for 
'regulating  the  flow  of  the  melted  plaster,  the  pressure  of  the 
smoothing  irons,  and  the  steady  movement  of  cloth,  which  are  not 
i:)resent  in  the  machine  above  described. 

A  description  of  plaster-cloth  -ia  imported  from  England  under 
the  name  of  doeskin,  the  tissue  of  which  is  much  thicker  and  has 
a  nap  on  the  unspread  surface  ;  it  is  not  unlike  canton  flannel.  Its 
superiority  consists  in  its  greater  body  and  thickness,  adapting  it 
to  some  applications  to  which  oi'dinary  muslin  is  less  suited. 

Plasmata,* 

Under  the  name  of  glyceroles,  glj-camils,  and  plasmata,  some 
unofiicinal  preparations  of  the  consistence  of  i^omades  have  been 
introduced  into  medicine  within  a  few  years.  They  are  made  by 
lieating  starch  and  glycerin  together;  the  glycerin  may  be  pre- 
viously medicated,  and  the  preparation  thus  adapted  to  therapeu- 
tical applications,  or  medicinal  substances  in  powder  may  be 
incorporated  mechanically  with  the  starch,  and  thus  suspended  in 
the  preparation.    They  do  not  vary  with  changes  of  temperature  as 

*  See  Pharin.  Journ.  aud  Trans.,  ITob.  1868,  and  Aiuer.  Journ.  Pharm.,  1808,  p.  252. 
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ointments  do,  and  are  not  liable  to  become  rancid  or  change  in  their 
chemical  composition,  though  their  consistence  becomes  thinner  by 
time.  Tlie  following  are  introduced  as  among  the  most  useful  for- 
mulas of  this  class :  — 

Flasma.    (G.  F.  Schacht.) 

Take  of  G-lycerin,  one  fluidounce. 

Starch,  in  powder,  seventy  grains. 

Mix  the  powdered  starch  with  the  glycerin  and  gradually  heat 
the  mixture  to  about  240°,  constantly  stirring. 

This  constitutes  a  basis  from  which  may  be  produced  prepara- 
tions corresponding  with  most  of  the  cerates  and  ointments  of  the 
Fliarmacopma. 

Plasma  of  Tar.    (Glycerole  de  Goudron.) 

Take  of  Glycerin,  one  ounce. 

Purified  tar,  half  a  drachm. 
Powdered  starch,  half  an  ounce. 

Heat  the  starch  with  the  glycerin  and  tar,  stirring  them 
together. 

This  application  is  recommended  as  an  astringent  and  resolvent, 
without  producing  irritation;  it  allays  itching,  dries  up  excoria- 
tions, and  dissipates  cutaneous  phlegmasise. 

Flasma  Belladonnm.    (London  Oi^hthal.  llospital.*) 

Take  of  Extract  of  belladonna  30  grains. 

Glycerin  1  ounce. 

Starch  1  drachm. 

Make  a  plasma  secundum  artem. 

Flasma  Flumhi.    (C.  S.  Tilyard.) 

Take  of  Glycerin,  two  fluidounces. 

Sol.  subacetate  of  lead,  three  fluidrachms. 
Camphor,  ten  grains. 

Bermuda  arrowroot,  one  and  a  half  drachm. 

E,ub  the  arrowroot  into  a  fine  powder,  and  having  mixed  the 
glycerin  and  extract  of  lead,  stir  it  into  the  mixture.  Pour  the 
whole  into  a  capsule  and  heat  over  a  spirit  lamp  cautiously,  con- 
stantly stirring  until  it  becomes  transparent,  and  assumes  the 
consistence  of  paste.  Having  powdered  the  camphor  by  means  of 
a  few  drops  of  alcohol,  rub  a  little  of  the  plasma  with  it  in  a 
mortar  until  well  incorporated,  then  add  the  remainder  and  stir  a 
few  minutes. 

When  first  made  it  is  viscid  and  ropy,  but  in  a  day  or  two  loses 
these  properties  and  becomes  at  the  ordinary  temperature  (say  60° 
F.)  of  the  consistence  of  soft  ointment. 


*  From  Squire's  Pharmacopoeia  of  the  London  Hosjiitals. 
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Glycamyl  Sinapis.    (M.  Grimault.) 

Take  of  Glycerin  13  drachms. 

Starch  2  drachms. 

Volatile  oil  of  mustard  80  drops. 

Mix  them  by  the  aid  of  heat. 

This  preparation  is  designed  as  an  extemporaneous  sinapism ;  it 
is  an  elegant  though  costly  substitute. 

Glycerin  Pomade  of  Iodide  of  Potassium.    (M.  Thirault.) 

Take  of  Glycerin   1000  parts. 

Ahnond  soap   50  parts. 

Powd.  iodide  of  potassium  130  parts. 

Dissolve  in  a  water-bath,  pour  immediately  into  a  warm  mortar 
and  triturate  briskly  for  a  quarter  of  an  hour.  It  may  be  aroma- 
tized at  pleasure. 

It  is  a  permanent  preparation ;  the  iodine  salt  is  in  solution  and 
in  a  favorable  condition  for  absorption.  It  neither  colors  the  skin 
nor  the  linen. 

Basis  for  Topical  Ajoplicaiion.    (M.  Startin.) 

Take  of  Gum  tragacanth   ^  ounce. 

Glycerin   1  ounce. 

Lime-water   2  ounces. 

Eose-water,  sufficient  to  form  a  soft  jelly. 

This  is  an  elegant  material,  said  to  be  less  deliquescent  than  the 
Plasma  of  Schacht. 

Glycerinum  Amyli,  Ph.  Br. 

Take  of  Starch,  one  ounce  avoir.  > 
Glycerin,  eight  fluidounces  imp. 

Rub  together  in  a  mortar  until  intimately  mixed  and  then  trans- 
fer to  a  porcelain  capsule,  heat  to  250°,  stirring  constantly  till  the 
starch  particles  are  broken  and  a  perfectly  smooth  jelly  is  formed. 

This  is  practically  the  same  as  the  plasma  introduced  by  Mr. 
Schacht,  noticed  a  few  pages  back. 

Cataplasms. 

The  following  is  introduced  as  a  specimen  of  the  unofficinal  class 
of  cataplasms,  to  which  mustard  plaster  and  the  numerous  varieties 
of  poultices  belong. 

Cataplasma  Lini.    (Flaxseed  Poultice.) 

Take  of  Flaxseed  meal,  four  ounces. 
Boiling  water,  sulRcient. 

Stir  them  together  into  a  suitable  mass. 

The  oil  existing  naturally  in  the  flaxseed  meal  serves  to  render 
this  a  very  emollient  application.  Some  physicians  prefer  a  mix- 
ture of  flaxseed  meal  with  cake  meal  (from  which  the  oil  has  been 
extracted)  for  the  purpose. 
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Cataplasma  Sinapis.    {Mustard  Plaster  or  Sinapism.) 

Take  of  Mustard  flour,  four  ounces. 

Wheat  or  rye  flour,  three  ounces. 
BoiUng  water,  half  a  pint,  or  suflicient. 

Stir  the  whole  into  a  soft  mass  upon  a  suitable  dish. 

The  strength  of  the  sinapism  is  varied  by  cbanging  the  relative 
proportions  of  the  ingredients.  For  children  there  should  be  about 
half  the  pi'oportion  of  mustard.  Care  should  be  taken  to  remove 
it  before  a  blister  is  created. 

Spice  Plaster.    (Dr.  Parrish,  Sen.) 

Take  of  Powcl.  capsicum, 
Powd.  cinnamon, 

Powd.  cloves,  each  2  ounces. 

'Rye  meal. 
Spirits, 

Honey,  of  each  Sufficient. 

To  be  made  into  a  cataplasm  by  trituration  on  a  plate,  and 
spreading  upon  a  close  fabric.  It  should  be  made  up  extempora- 
neously when  required. 


CHAPTER  VIII. 

ON  DISPENSING  AND  COMPOUNDING  PRESCRIPTIONS. 

All  tlie  processes  described  in  the  previous  practical  parts  of  this 
work  are  subservient  to  the  important  operations  of  supplying  or 
administering  remedial  agents  to  the  public,  called  dispensing,  and 
the  art  of  compounding  extemporaneous  prescriptions  of  physicians. 

Tlie  formulas  given  in  tbe  last  chapter  have  been  introduced 
mainly  witha  view  to  acquainting  tbe  pbysician  andpharmacist  with 
the  best  forms  for  combining  the  leading  remedies  ;  the  act  of  com- 
pounding these  is  a  difficult  branch  of  knowledge,  only  acquired  by 
an  habitual  training  of  the  faculties  of  observation  and  reflection, 
and  the  attainment  of  a  certain  manual  dexterity  and  expcrtness  of 
manipulation,  of  more  or  less  importance  in  every  practical  pursuit, 
and  indispensable  in  this. 

The  ordinary  process  of  handing  out  medicines  to  the  applicants 
over  the  counter  involves  responsibilities  connected  with  no  other 
branch  of  the  trade,  and  calls  for  the  exercise  of  constant  vigilance 
to  guard  against  the  least  thoughtlessness  or  inattention,  and  to 
fortity  the  mind  against  the  many  distracting  influences  constantly 
present  in  a  place  of  business.  To  these  must  be  added  occasional 
vexatious  evidences  of  ignorance  or  carelessness  on  the  part  of  phy- 
sicians, to  overcome  which,  the  pharmacist  must  tax  the  utmost 
resources  of  his  art,  while  many  evidences  of  ignorance,  jDrejudice, 
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and  perversity  on  the  part  of  his  customers  and  his  rivals  in  busi- 
ness, call  for  all  his  patience,  self-control,  and  conscientiousness. 

It  is  thus  apparent  that  the  subject  of  this  chapter  constitutes  the 
most  difficult  practical  branch  of  phannacy,  for,  in  addition  to  the 
variety  and  extent  of  knowledge  required  for  the  performance  of 
the  various  duties  involved  in  it,  a  salesman  and  dispenser  of  medi- 
cines must  possess  rare  personal  qualities  to  render  him  popular 
and  successful  in  his  calling. 

Keatness,  agility,  and  readiness  of  manner,  combined  with  uni- 
form watchfulness  and  care  in  all  the  important  manipulations  re- 
quired of  him,  will  inspire  confidence,  and  secure  patronage;  while 
slothfulness,  negligence,  and  indifference  to  what  may  seem  petty 
details,  will  invariably  inure  to  the  disadvantage  of  their  possessor. 
As  the  art  of  dispensing  can  only  be  acquired  by  practical  expe- 
rience at  the  counter,  its  numerous  and  varied  details  cannot  be 
taught  by  books.  Authors  when  treating  of  this  subject  in  a  truly 
useful  way  can  at  best  only  lay  down  general  rules,  and  set  forth, 
leading  principles  in  regard  to  what  must  become  the  subject  of 
daily  experience. 

In  the  hints  which  are  here  offered,  I  have  chiefly  in  view  the 
country  practitioner,  whose  necessities  compel  him  to  undertake 
the  business  of  dispensing  and  compounding,  and  the  student  of 
medicine  and  pharmacy,  who  would  seek  to  obtain  from  books  the 
leading  topics  on  which  to  found  his  practical  and  experimental 
routine  of  studies. 

The  Furniture  of  the  Physician^ s  Dispensing  Office. 

In  the  first  preliminary  chapter,  most  of  the  forms  of  apparatus 
requii'ed  by  the  country  practitioner  in  dispensing  were  described 
and  fully  illustrated,  and  in  the  succeeding  parts  of  the  work,  many 
useful  implements,  chiefly  employed  in  manufacturing  processes, 
have  been  introduced  in  connection  with  their  uses  and  modes  of 
construction ;  a  few  will  be  illustrated  along  with  the  manipula- 
tions yet  to  be  treated  upon.  It  will  be  observed  that  many  of 
these  forms  of  apparatus  are  by  no  means  indispensable,  and  that  J 
all  the  processes  described  throughout  the  work  can  be  performed 
with  but  few  and  cheap  implements. 

The  dispensing  office  should  have  a  counter  of  size  proportioned 
to  its  anticipated  use,  with  a  closet  in  it,  and  a  few  drawers;  it 
should  be  placed  very  near  to  the  bottles  containing  the  medicines. 
The  physician  will  require  no  more  than  a  table  of  perhaps  six  or 
eight  feet  long,  unless  his  dispensing  business  exceeds  the  require- 
ments of  his  own  medical  and  surgical  practice,  but  this  should  bo 
made  of  about  three  feet  in  height,  solid,  and  with  a  heavy  top  ol 
hard  wood,  or  otherwise  covered  with  oil  cloth. 

The  counter  should  contain  a  pair  of  large  scales  and  the  pro- 
scription scales  and  case,  which,  however,  should  be  so  placed  as 
not  to  be  jarred  by  the  contusion  of  substances  with  the  pestle  and 
mortar,  and  may  very  appropriately  be  placed  on  an  adjacent  shell 
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or  table  appropriated  exclusively  to  them,  and  quite  within  reach 
in  manipulating  at  the  counter. 

A  closet  or  shelves  under  the  counter  may  be  appropriated  to 
mortars  and  pestles,  funnel,  etc. ;  one  shallow  drawer  with  divi- 
sions should  be  appropriated  to  papers,  cut  for  dispensing,  as-  below 
described ;  another  to  labels,  pill  boxes,  powder  boxes,  corks,  scis- 
sors, etc.,  each  in  a  separate  apartment ;  another  may  contain  the 
pill  machine  and  tile,  the  spatulas,  and  plaster  iron ;  a  place  must 
be  appropriated  to  a  towel,  and  a  tank,  or,  preferably,  a  hydrant  with 
a  sink  should  be  near  at  hand ;  a  few  deep  drawers  will  be  found 
useful  for  containing  the  drugs  bought  in  packages,  and  for  which 
no  bottles  are  provided. 

On  the  top  of  the  counter,  the  cork  presser,  the  twine  reel,  and 
the  alcohol  lamp  and  graduated  measure,  may  be  appropriate  orna- 
ments. If  practicable  to  have  another  counter  for  small  manufac- 
turing operations,  it  would  be  well  to  avoid  cumbering  the  dis- 
pensing counter  with  a  gas  furnace,  but  otherwise  the  arrange- 
ments described  in  part  second  will  be  convenient ;  gas  may  be  led 
by  a  flexible  tube  from  the  pendant  or  side-light  nearest  at  hand, 
and  will  be  very  convenient  for  heating  piurposes.  It  is  well  to  have 
immediately  under  the  top  of  the  dispensing  counter,  two  slides,  on 
which  most  of  the  manipulations  are  performed  ;  one  of  these  should 
be  kept  exclusively  for  powders,  and  the  other  used  indiscrimi- 
nately, to  save  the  top  from  being  soiled. 

The  stock  of  medicines  should  be  arranged  in  a  case,  or  on 
shelves,  within  a  few  feet  of  the  counter.  In  the  appendix  will  be 
found  the  dimensions  necessary  for  the  outfits  there  published. 
The  shelves  should  be  somewhat  more  extended  than  the  actual 
dimensions  required  at  first,  to  allow  for  additions  from  time  to 
time,  and  care  should  be  taken  in  making  these  additions  to  have 
the  glassware  correspond  with  the  original  stock.  In  the  first  j^re- 
liminary  chapter,  the  whole  subject  of  glassware  and  tin  boxes  is 
fully  considered. 

The  books  of  reference,  which  should  be  ample — and  if  the  pro- 
l^rietor  himself,  and  those  under  his  instructions,  would  keep  pace 
with  the  advance  of  the  times,  should  include  the  American  Jour- 
nal of  Pharmacy,  and  American  Druggist's  Ci7'cular,  bound  from 
year  to  year — should  be  in  a  neighboring  case  ;  this  might  be  ad- 
vantageously arranged  to  contain  also  a  skeleton,  and  the  surgical, 
dental,  and  obstetric  instruments,  bandages,  splints,  etc.  The  bou- 
gies and  catheters  should  be  in  a  tin  case,  so  also  the  adhesive  plas- 
ter, blistering  tissue,  gum-elastic  bougies,  nipi)le  shields,  etc. 

It  is  to  be  regretted  that  the  proper  arrangement  and  garnishing 
of  the  dispensirJg  office  should  be  generally  considered  of  so  little 
importance  by  practitioners  at  the  commencement  of  their  career; 
it  is  apt  to  have  more  effect  upon  the  future  success  of  the  physi- 
cian than  he  can  appreciate  in  advance. 

There  is  a  difterence  of  sentiment  and  a  varying  practice  in  regard 
to  compounding  prescriptions,  behind  a  case  or  screen,  or  in  full 
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view  of  customers  ;  the  practice  has  gained  ground  of  latter  years 
of  conducting  all  the  operations  of  compounding  at  a  screened 
counter,  and  holding  intercourse  with  the  customers  only  at  the 
time  of  receiving  the  prescription  and  handing  out  the  preparation. 
Although  it  has  been  observed  that  where  this  is  the  practice  there 
is  often  less  care  bestowed  upon  the  cleanliness  and  nicety  of  the 
operation,  than  where  the  whole  is  subjected  to  the  scrutiny  of  a 
customer,  who,  though  perhaps  no  pharmacist,  may  be  a  critical 
observer  of  the  neatness  and  expertness  of  manipulations ;  yet  this 
should  not  permit  the  proprietor  of  any  pharmaceutical  establish- 
ment from  taking  this  very  important  method  of  preventing  this 
most  common  cause  of  accident,  conversation  while  engaged  in 
compounding  remedies.  Too  much  care  can  hardly  be  bestowed 
upon  the  accuracy  of  the  weighings  and  the  completeness  of  the 
admixture  of  the  ingredients  prescribed,  and  the  circumstances 
attending  their  being  compounded  and  dispensed  should  all  be  cal- 
culated to  carry  out  the  instructions  of  the  physician  and  to  win 
the  confidence  of  the  patient  and  his  friends. 

Dispensing. 

The  peculiar  qualities  and  great  variety  of  the  drugs  and  prepa- 
rations called  for  by  his  customers  require  of  the  dispenser  of 
medicines  considerable  experience  and  aptness  to  understand  the 
numerous  inquiries,  besides  a  retentive  memory  to  recall  the  locali- 
ties of  the  diflerent,  and  sometimes  rare,  articles  in  his  shop,  with 
their  cost  and  selling  price. 

This  difiiculty  is  increased  by  the  fact  that  ignorant  people  and 
children  often  apply  to  him  for  medicines,  the  names  of  which  are 
only  imperfectly  known  to  them,  and  he  is  compelled  to  form  a 
notion  of  their  requirements  after  a  series  of  questions,  which  may 
or  may  not  be  skilfully  put  and  cheerfully  answered. 

Every  dispenser  of  medicines,  and  especially  every  young  man 
who  has  yet  to  win  a  reputation,  should  cultivate  habits  of  polite- 
ness and  deference,  even  to  the  poor  and  ignorant,  and  to  aid  him 
in  this  let  him  remember  how  little  opportunity  the  public  generally 
have  had  to  acquaint  themselves  with  drugs,  which  were  for  so 
many  centuries  wrapped  in  an  obscure  nomenclature,  and  considered 
as  falling  within  the  special  province  of  a  single  profession,  priding 
themselves  upon  the  secrecy  and  even  mystery  of  their  craft.  This 
reflection  should  also  induce  the  pharmacist  to  seek  occasions  in  the  i| 
course  of  his  daily  contact  with  the  public  to  interest  inquiring 
minds  in  the  commercial,  botanical,  and  chemical  history  of  the 
articles  he  dispenses,  and  to  explain  their  uses,  and  even  in  conversa- 
tion with  the  least  intelligent  to  remove  the  rough  edge  of  their 
ignorance,  by  well-directed  remarks  and  explanations.  Tliis  course 
is  not  only  useful  to  the  customer  but  serves  to  interest  and  im- 
prove the  dispenser,  and  to  raise  him  in  the  esteem  of  those,  the 
nieanest  of  whom  may  have  it  in  their  power  to  add  to  or  detract 
from  his  reputation  and  his  busiuess. 
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One  of  the  most  common  annoj'ances  to  the  apothecary  arises 
from  the  idea,  which  not  unfreqneutly  finds  expression,  that  he  is 
charging  an  undue  profit  upon  his  articles;  this  is  a  natural  con- 
clusion in  the  mind  of  tlie  purchaser  of  drugs  from  their  wide 
difference  between  the  relative  prices  charged  for  small  and  larger 
quantities.  Many  answers  to  comments  on  his  prices  will  suggest 
themselves  to  the  ingenious  salesman,  but  to  make  these  conclusive 
he  must  show  by  the  precision  and  judgment  with  which  he  con- 
ducts his  business,  and  by  the  neatness  and  exactness  which  he 
brings  to  bear  upon  every  little  package  he  sends  out,  that  he 
regards  his  vocation  not  as  a  common  trade,  merely  to  buy  and  sell 
and  get  gain,  but  that  as  a  man  of  science  and  a  careful  conservator 
of  the  interests  of  his  customer,  as  well  as  his  own,  he  amply  earns 
all  the  pecuniary  advantages  which  his  business  is  supposed  to  bring. 

Dispensing  of  Solids. 

The  business  of  dispensing  involves  the  manipulation  of  weigh- 
ing, measuring,  wrapping,  and  labelling.  These  require  little 
description  or  comment  here.  The  usual  practice  with  pharmacists 
is  to  weigh  all  solid  articles  upon  the  paper  in  which  they  are  to  be 
wrapped,  and  where  great  nicety  is  required,  as  in  the  case  of  very 
costly  articles,  to  balance  the  pajDer  with  a  piece  of  like  size  upon 
the  opposite  dish  of  the  scales.  Avoirdupois  weights  are  used  in 
all  ordinary  dispensing  operations.  Some  liquids  which  would  soil 
a  graduated  measure,  such  as  copaiva,  Yenice  turpentine,  Canada 
halsam,  and  the  fixed  oils,  are  usually  weighed  in  the  vessel  in 
which  they  are  to  be  dispensed;  this  may  be  a  bottle,  gallipot, oint- 
ment box,  tumbler,  or  other  convenient  vessel  with  a  wide  mouth ; 
in  other  cases  the  quantity  is  conveniently  determined  by  the  size 
of  the  vial,  the  retail  prices  of  liquids  being  usually  graduated 
according  to  their  liquid  measure. 

Folding  and  Dispensing  of  Poioders. — The  first  operation  taught 
students  in  the  school  of  practical  pharmacy  is  this  ;  there  are  thou- 
sands who  have  felt  the  want  of  such  instruction  all  their  lives. 

The  paper  usually  purchased  for  folding  packages  of  medicine  is 
called  "white  druggists'  wrapping  paper;"  its  size  is  called  double 
medium,  each  sheet  being  about  38  x  24J  inches.  This  sheet  cut 
into  2  sheets  24J  x  19  =  the  medium  size.  The  thickness  of  the 
paper  is  quite  important;  a  flimsy  paper  renders  it  almost  impossible 
to  make  neat  packages,  and  as  the  thickness  of  paper  is  determined 
greatly  by  its  weight,  the  proper  thickness  is  that  of  paper  of  45 
to  50  11)H.  per  ream.  The  medium  sheet  is  thus  conveniently 
divided  for  dispensing  purposes: — 

Into  4  sheets  12  x  9J  inches  suitable  for  ^  ib  papers. 
6     "       91  X  8     "  "        I  lb  papers. 

12     "  X  6|   "  "        1  oz.  papers. 

rig.  253  shows  a  \  lb  paper.  To  fold  a  package,  this  is  laid  upon 
the  scale  dish  and  filled  with  an  appropriate  quantity;  of  a  moder- 
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Paper  for  packages. 


Fig.  253.  atelj  heavj  article,  like  Epsom  salts  or 

cream  of  tartar,  this  will  be  4  oz. ;  of  a  light 
article,  like  senna  or  chamomile,  say  1  oz. 
The  paper  is  placed  before  the  operator  in 
the  direction  here  shown  ;  a  little  crease  is 
made  on  the  nearest  end  so  as  to  form  a 
flap  into  which  the  furthest  edge  is  fitted, 
and  the  whole  turned  over  npon  the  con- 
taining substance  so  as  to  form  a  crease 
when  laid  evenly  down  upon  it,  at  the 
middle  or  near  the  further  side,  according 
as  a  wide  or  narrow  bundle  is  desired. 

The  oval  cylinder  is  now  loosely  closed 
up  at  one  end  by  turning  it  over,  and  is 
held  up  with  the  crease  towards  the  ope- 
rator, the  thumb  pressing  it  firmly  to  pre- 
vent its  bulging.  E"ow,  with  the  forefinger,  the  upper  end  of  the 
cylinder  is  pressed  in  against  the  containing  substance,  and  the 
two  sides  of  the  paper  being  rolled  into  the  position  they  naturally 
take,  the  whole  upper  flap  is  laid  down  immediately  above  the  con- 
taining substance  and  pressed  into  a  firm  and  even  crease.  The 
package  is  now  inverted,  the  other  end  is  opened  out,  rolled  iu, 
and  folded  over  in  like  manner. 

The  next  operation  is  to  label  the  package;  this  requires  very 
little  paste,  only  suflicient  should  be  applied  to  prevent  its  slipping 

about;  the  label  is  put  immediately  iu  line 
with  the  crease,  unless  this  is  too  low  down, 
and  then  it  connects  the  crease  with  the 
part  below.  The  next  operation  is  to  tie 
the  package,  which  is  done  by  laying  it  on 
the  flat  or  labelled  side,  and  passing  the 
string  first  across  it  and  then  lengthwise,  se- 
curing it  by  a  bow-knot  at  the  edge  where  it 
was  first  creased.  When  the  package  is 
large  or  quite  oblong,  the  string  is  made  to 
pass  twice  across  it  and  once  lengthwise.  The  string  used  should 
be  thin  and  free  from  fuzz ;  linen  is  the  best  material.  The  ball  of 
tying  string  may  be  put  into  a  small  apartment  of  the  drawer  and 
gradually  unwound  as  required,  or  it  may  be  used  from  a  reel. 

Small  powders  for  containing  but  a  single  dose  of  medicines 
should  be  put  up  in  glazed  writing  paper.  The  kind  called  _^«^crt/:> 
is  economical  and  adapted  to  the  purpose.  A  sheet  of  flat-cap  will 
furnish  sixteen  of  the  most  common  size,  or  nine  of  the  larger  or 
Seidlitz  powder  size.  Fig.  255  represents  the  shape  of  these.  _A 
little  crease  is  made  along  the  long  side  into  which  the  opposite 
edge  is  laid,  and  the  paper  being  folded  over  is  laid  down  in  the 
crease  just  beyond  the  middle,  or  at  the  middle,  according  to  the 
width  desired.  The  ends  are  now  folded  over  a  spatula  so  as  to 
make  flaps  of  equal  length,  and  the  package  or  powder,  as  it  is 
called,  is  complete.    In  dispensing  simple  powders,  I  use  small 
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Paper  package. 
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envelopes,  Fig.  257 ;  there  are  several  sizes,  which  leave  nothing  to 
desire.  Those  opening  at  the  end,  Fig.  258,  are  in  greater  request, 
as  the  papers  contained  are  less  liable  to  drop  out. 

Fig.  255.  Fig.  256.  Fig.  258. 


Paper  for  power.  Envelope  for  powder. 

Powders  are  often  directed  in  considerable  numbers,  frequently, 
as  in  Prescription  No.  73,  twelve  at  once;  in  this  case,  it  is  impor- 
tant to  have  the  powders  all  of  one  length,  so  as  to  fit  in  a  little 
box,  called  a  powder-box  or  lozenge-box. 

The  boxes  used  for  pills  (wlien  pasteboard  ones  are  employed), 
lozenges,  and  powders  should  have  their  appropriate  labels  pasted 
on  them  beforehand,  so  that  there  will  be  no  unnecessary  detention, 
and  no  liability  of  causing  the  ink  to  "  run"  and  thus  disfigure  and 
I  render  the  directions  indistinct.  Directions  for  Seidlitz  j)owders  in 
I  single  pairs,  which  are  dispensed  most  neatly  in  enveloi:)es,  should 
be  thus  aflixed  and  dried  before  the  powders  are  placed  in  them. 

Gauges  for  folding  powders  are  sold  by  dealers  in  druggists' 
sundries ;  their  use  is  twofold — to  regulate  the  length  of  the  pow- 
der, and  to  facilitate  the  folding  ;  the  two  end  creases  are  made  by 
simply  pressing  the  paper  over  the  blades  between  the  thumb  and 
finger. 

The  expense  of  these  is  saved  by  cutting  a  piece  of  tin  of  the 
required  width,  and  tacking  it  on  to  one  corner  of  the  slide  appro- 

[priated  to  powders.  With  a  penknife,  the  board  may  be  cut  out 
to  the  thickness  of  the  tin,  so  that  the  paper  will  slip  readily  on  to 
t  the  tin,  and  be  turned  over  by  the  thumb  and  finger;  this  is  sub- 
\  stituted  on  the  counter  shown  in  Figs.  34  and  35  by  a  small  wooden 
I  powder  gauge  screwed  on  to  the  face  of  the  slide  appi'opriated  to 
(  dispensing  powders;  a  great  many  powders  can  be  folded  in  a  few 
t  minutes  by  the  use  of  tliis  simple  contrivance  which  takes  up  no 
y  room  and  is  never  out  of  the  way  when  wanted. 

Powders  are  often  dispensed  in  bulk  to  be  divided  by  the  patient 
)f  according  to  some  standard  of  proximate  measurement,  for  instance, 
i  as  much  as  will  lay  on  a  sixpence,  or  may  be  taken  up  by  the  point 
t'  of  a  penknife,  or  will  fill  a  salt  spoon;  this  has  the  advantage  of 
■}  economy  in  cases  where  the  treatment  is  likely  to  be  continued  for 
:  a  long  time;  but,  as  a  general  rule,  it  is  better  that  the  doses  should 
1  be  divided  by  the  pharmacist,  whose  eye  becomes  accustomed  to 
i! '  the  least  deviation  from  accuracy  in  dividing.    The  pharmaceutical 
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tyro  should  practise  weighing  successively  definite  quantities  of 
the  more  commonly  prescribed  medicines,  and  laying  them  out  on 
appropriate  papers  so  as  to  become  proficient  in  dividing  them  by 
the  eye. 

"When  dispensed  in  bulk  with  a  view  to  being  taken  at  intervals 
in  approximate  doses,  powders  should  be  put  into  vials  with  tole- 
rably wide  mouths,  or  into  turned  wooden  boxes,  such  as  are  used 
for  tooth  powders,  not  into  ordinary  paper  packages.  Volatile  or 
deliquescent  powders,  whether  in  bulk  or  divided  in  separate 
papers,  should  be  disj)ensed  in  wide-mouth  vials  well  corked — the 
same  is  true  of  charcoal  and  magnesia,  which  are  otherwise  apt  to 
be  scattered  over  surrounding  objects  and  wasted. 

The  Dispensing  of  Liquids. — By  attention  to  the  liability  of 
liquids  to  ferment,  or  to  part  with  volatile  active  principles,  or  to 
deteriorate  by  exposure  to  atmospheric  influence,  the  pharmacist  will 
learn  that  advantages  almost  invariably  result  from  tlje  selection 
of  well-stoppered  pint  and  quart  tincture  bottles  for  the  dispensing 
shelves  in  preference  to  half  gallons  and  gallons.  These  bottles  are 
necessarily  frequently  .opened,  admitting  air  and  allowing  of  evajDO- 
ration,  and  they  are  exposed  to  bright  light  which  is  one  of  the 
most  potent  causes  of  chemical  change ;  bottles  of  these  sizes  are 
also  much  more  convenient  to  handle  than  larger  ones,  and  by 
having  suitable  funnels  at  hand,  may  be  replenished  as  often  as 
required  from  stock  bottles  kept  in  the  cellar  or  other  appropriate 
depository. 

Under  the  head  of  solution,  in  the  third  part  of  this  work,  and 
of  the  liquid  forms  of  medicines  in  the  fifth  part,  and,  indeed, 
throughout  all  the  practical  parts,  I  have  endeavored  to  impress 
such  facts  connected  with  the  preparation  and  use  of  this  class  of 
medicines  as  would  be  most  useful  to  the  student,  and  I  may  con- 
clude the  subject  here  by  reference  to  the  selection  of  vials,  corking, 
labelling,  etc. 

»  Of  the  several  varieties  of  vials  shown  in  Part  I.,  the  kind  best 
adapted  to  the  purposes  of  the  country  physician  and  to  the  great 
majority  of  pharmacists  is  the  German  flint,  Fig. 
Fig.  259.       259  ;  it  has  the  advantage  over  the  flint  vial  of  being 
W         cheaper,  and  stronger;  while  it  is  far  better  than  the 
common  quality  of  green  glass.    The  manufacturei-s 
of  green  glass  make  many  of  their  vials  without 
lips,  from  the  fact  that  dealers  in  handling  and  re- 
packing the  lipped  vials  sufl:er  loss  from  these  being 
much  broken  about  the  lip.    A  vial  is,  however,_of 
little  use  for  many  of  the  purposes  of  the  physician 
German  flint  vial,   without  a  good,  rather  broad,  and  thin  lip,  which 
will  allow  of  the  pouring  of  the  liquid  from  it  with- 
out its  running  back  and  down  the  outside.    This  is  especially  true 
of  small  vials'from  which  drops  are  to  be  administered. 

Many  of  the  large  dispensing  establishments  have  adopted  their 
own  distinctive  and  uniform  "styles  of  vials,  which  are  made  in 
moulds  of  all  the  sizes  required  for  ordinary  dispensing,  and  are 
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certainly  more  recherche  and  characteristic  than  any  that  could  be 
found  in  commerce.  Other  leading  stores,  not  seeking  any  [)ecu- 
liarity  in  their  style  of  vials,  are  content  to  purchase  the  best  pro- 
ductions of  the  IsTew  England  Glass  Company,  who  produce  glass- 
ware probably  unsurpassed  in  elegance  by  any  in  the  world. 
Numerous  manufactories  in  other  parts  of  the  United  States,  espe- 
cially in  Pittsburg,  Pa.,  are  largely  concerned  in  supplying  flint 
glass  prescription  and  dispensing  vials  fit  for  the  best  class  of 
customers  in  our  country. 

With  a  view  to  economy  of  time,  the  sink  for  washing  vials,  the 
vials  themselves,  the  labels  and  corks,  will  be  conveniently  located 
near  the  front  of  the  shop,  and  it  is  very  desirable  that  an  assort- 
ment of  these  necessary  articles  for  dispensing  liquids  shall  be 
always  within  reach  of  the  counter  clerks,  in  a  condition  for  im- 
mediate use.  The  mode  of  disposing  the  assortment  of  washed 
vials  difters  in  different  establishments  :  some  hano-  them  while  vet 
moist  on  nails  or  pegs  with  the  mouth  inclined  downward  that  they 
may  drain  and  be  free  from  liability  to  collect  dust,  until  wanted 
for  use.  This  method  takes  more  space  than  is  generally  at  com- 
mand, and  seems  to  be  less  desirable  than  keeping  them  in  a  par- 
titioned drawer.  The  sink  should  have  shelves  or  racks  arranged 
over  it  for  draining  recently  washed  articles,  and  the  vials  should 
not  be  put  into  the  drawer  for  use  till  dry.  In  the  Preliminary 
Chapter,  the  variable  quality  of  corks  is  referred  to,  and  it  is  only 
necessary  again  to  call  attention  to  the  great  ad- 
vantage in  this  as  in  most  other  purchases  of  Fig.  260. 
selecting  the  best,  and  especially  those  of  the  kind 
called  homoeopathic,  which  are  fitted  with  much 
greater  facility  to  the  vials. 

There  is  no  economy  in  procuring  cheap  corks, 
as  prices  are  pretty  exactly  according  to  quality, 
and  of  the  inferior  qualities  a  large  number  are  „, 

,      -  -l  O  lai)enng  and 

quite  unfit  for  use.  straight  corks. 

The  cork  drawer  should  not  be  too  near  the  fire, 
as  they  are  deteriorated  by  long-continued  drying.    The  cork  should 
always  be  adjusted  to  the  bottle  before  putting  the  liquid  into  it, 
so  that  if  it  should  not  fit,  it  may  not  be  injured  by  contact  with 
the  liquid,  and  may  be  thrown  in  with  the  corks  again. 

The  neat  appearance  depends  chiefly  on  its  being  clean  and 
having  a  clear  fresh  surface  at  top;  this  may  generally  be  attained 
by  the  use  of  a  sharp  knife,  care  being  taken  not  to  cut  it  oft'  so 
short  as  to  be  inconvenient  to  extract  again.  The  practice  of  cajv 
ping  over  the  cork  with  a  piece  of  fancy  paper  or  damp  kid  gives  a 
handsome  finish  to  the  pre[)aration,  and  secures  it  from  being  opened 
by  children  or  others  who  may  be  sent  for  the  medicine ;  but  in 
small  sales  it  scarcely  repays  for  the  time  consumed. 

The  most  finished  method  for  dispensing  prescriptions  is  without 
doubt  the  metallic  foil  cap  made  of  a  size  appropriate  to  the  vials 
to  be  capped;  these  are  generally  stamped  with  tiie  name  of  the 
dispenser. 
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Heavy  and  good  quality  tinfoil  is  a  beautiful  capping  for  corks, 
and  may  be  applied  without  a  string  to  secure  it;  it  will  take  the 
impression  of  a  stamp  with  considerable  distinctness.  Witlj  a  view 
of  capping  operations,  a  small  pair  of  scissors,  difterent  from  tliose 
adapted  to  the  general  purposes  of  the  counter,  will  be 
rig.261.       almost  indispensable. 

The  fashion  of  stamping  the  cork  at  the  top  with  a 
die  upon  sealing  wax  has  lately  become  quite  general; 
to  accomplish  it  with  facility  and  neatness  a  small 
spirit  lamp,  Fig.  261,  or  a  similar  lamp  made  with  a 
vial  and  glass  tube  should  be  provided ;  the  flame  of 
alcohol  is  best  for  the  purpose,  because  not  liable  to 
Spirit  lamp.     smoke  the  wax.    A  stamp  should  be  provided  with 
the  name  or  initials,  or  some  appropriate  device  or 
trade  mark,  which  will  give  character  to  the  preparation  dispensed 
and  indicate  its  origin. 

The  cork  presser.  Fig.  262,  is  now  so  common  and  well  known  as 
scarcely  to  require  mention ;  in  using  it,  care  should  be  taken  to 

press  the  whole  length  of  tliQ  cork, 
otherwise,  if  it  is  rather  dvy,  it 
may  be  cracked  at  the  point  where 
the  pressure  of  the  machine  ceases, 
and  hence  will  break  ofl:'  in  at- 
tempting to  remove  it  from  the 
bottle.  It  is  best  adapted  to  the 
larger  sized  corks,  and  is  quite 
unsuitable  to  be  applied  to  "  ho- 
Corlc  presser.  myopathic  corks."    An  improved 

cork  press  patented  by  C.  Lochman 
is  also  figured.  It  consists  of  a  segment  of  cast-iron  spiral  fastened 
to  a  suitable  block,  and  a  wheel  which  is  partially  rotated,  thus 


rig.  262. 


Fig  263. 


liOchman's  rotary  cork  preaa. 


running  the  cork  between  the  interior  of  the  spiral  and  the  surface 
of  the  circle.  As  the  wheel  rotates  it  carries  the  cork  further  into 
the  space,  which  gradually  diminishes ;  the  cork  is  thus  pressed 
uniformly,  and  is  not  so  likely  to  be  crushed. 
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2'alce  a  teaspooiiful  every 
as  directed. 

Dr  


hours, 


Take 


Dr. 


drops  times  a  day. 
as  directed. 


For. 


Take  a  teaspoonfiil  times 
a  day,  as  directed. 

Dr  


For. 


Take  a  tahlespoonfid  times 
a  day,  as  directed. 

Dr  


Powders. 

2hke  one  every  hours, 

as  directed. 
Dr.   _   


Take 
Dr._ 


drops  every 
as  directed. 


hours. 


Powders. 

Take  one 

times  a  day. 

as 

directed. 

Dr. 

Dr.. 


910     ON   DISPENSING   AND   COMPOUNDING  PRESCRIPTIONS. 


Ldbelling  medicinal  preparations  is  very  much  neglected  by 
country  practitioners,  frequently  for  want  of  facilities;  it  is,  how- 
ever, too  important  a  matter  to  be  overlooked  in  any  well-ordered 
dispensary.  A  small  sheet  of  blank  labels  may  be  procured  for  a 
trifling  sum,  adapted  exactly  to  the  wants  of  the  particular  indi- 
vidual, or  the  druggist  should  have  them  printed  for  his  customers, 
I  have  for  several  years  sold,  sets  somewhat  like  that  on  the  pre- 
ceding page,  which  by  filling  up  the  blanks  serve  most  the  purpose 
of  the  physician. 

The  apothecary  will  of  course  have,  besides  his  ordinary  printed 
slip  labels,  suitable  prescription  labels,  with  his  business  card  and 
an  appropriate  space  for  filling  up  with  the  names 
Pig.  264.  of  drugs,  or  with  directions  and  the  number  and 
date  of  the  prescription,  for  future  reference.  Few 
things  add  more  to  the  reputation  of  the  apothecary 
than  the  neatness  and  elegance  of  his  labels,  both 
in  printing  and  chirography. 

Some  pharmacists  prefer  to  gum  all  their 
labels  so  that  they  will  adhere  by  moistening  alone; 
this  is  done  by  a  solution  of  dextrine  iu  water 
painted  over  the  surface  and  allowed  to  harden,  or 
by  a  mixture  of  one  part  of  sugar  to  two  of  white 
glue,  dissolved  in  five  parts  of  water  by  heat,  and 
applied  while  yet  warm. 
^        ^        Fig.  264  shows  a  convenient  wide-mouth  bottle, 

ir-aste  bottle  and  ,  .  v"  i        ,.  .  .  ,  ' 

brush.  which  may  be  oi  igij  or  131V  capacity,  with  a  per- 

forated cork  into  which  a  plug  is  inserted,  extend- 
ing half  an  inch  below  the  cork,  on  to  which  is  glued  a  camel-hair 
brush,  always  dipping  into  the  paste ;  this  little  vial  may  be  sup- 
plied with  paste  from  another  and  larger  bottle.  The  paste  may 
be  made  by  either  of  the  following  processes: — 

Paste  containing  Glycerin. 

Take  of  Gum  Arabic  . 
Boiling  water 
Glycerin   .  . 

Make  a  solution. 

Paste  preserved  with  Acetic  Acid. 

Take  of  Powdered  gum  Arabic, 

Powdered  tragacanth,  of  eacli  .?ss. 

Water  ■  .^iss  or-suflicient. 

Acetic  acid  •  .    •  "ixx. 

Mix  them. 

If  tragacanth  paste  is  made  stiff  enough,  it  will  keep  without 
the  addition  of  an  antiseptic. 

"When  not  previously  prepared,  the  labels  require  to  be  pasted  at 
the  time  they  are  applied  ;  this  may  be  accomplished  by  laying 
them  successively  upon  a  piece  of  soft  paper,  which  inust  be  renewed 
aa  soon  as  it  becomes  somewhat  daubed,  or  by  laying  them  on  a 


One  ounce. 
Two  fluidounces. 
Two  fluidrachnis. 
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piece  of  smooth  und  hard  wood,  which  should  be  cleaned  and  dried 
once  every  day.  When  the  label  is  applied  to  glass,  it  should  be 
covered  by  a  piece  of  paper  somewhat  larger  than  itself,  and  tightly 
and  uniformly  pressed  till  quite  smooth  ;  it  is  a  mistake  to  put  a 
thick  coating  of  paste  on  the  paper,  as  it  tlien  spreads  on  to  the 
surrounding  parts  of  the  vial,  soiling  them,  and  in  drying  shrinks 
and  wrinkles  the  label.  When  filled  and  properly  corked,  the  vial 
should  be  carefully  wiped  off  and  wrapped  in  a  piece  of  white 
paper.    The  ^Ib.  size,  9J  x  8  inches,  is  suitable  for  a  fSiv  vial. 

A  good  pen,  with  a  fine  point,  suitable  for  filling  up  the  blanks 
on  the  labels,  and  a  desk,  should  be  within  convenient  reach  ;  also 
a  blank  book  or  file  on  which  to  preserve  the  prescription  for  future 
reference,  the  day  book  or  blotter,  the  book  of  "wants,"  in  which 
each  article  is  to  be  entered  for  purchase  or  preparation,  before  it  is 
entirely  out,  and  a  note-book  of  facts  and  experiences,  which,  if 
diligently  kept,  will,  by  lapse  of  time,  become  a  valuable  heirloom 
of  the  office  or  shop. 

Reading  the  Prescription. 

The  first  process,  on  receiving  a  prescription  to  be  compounded, 
is  to  read  and  thoroughly  to  understand  it;  this  can  be  done,  in 
many  cases,  only  after  some  study  and  consequent  delay,  which,  if 
perceived  by  the  applicant,  may  occasion  distrust  and  a  suspicion 
tliat  something  wrong  is  contained  in  it;  to  obviate  the  appearance 
of  a  misunderstanding,  it  is  a  good  plan  to  commence  by  preparing 
a  label ;  this  is  done  with  the  prescription  before  the  eye  of  the 
writer,  and  allows  time  for  thoroughly  studying  it  and  deciphering, 
as  far  as  practicable,  the  obscure  parts,  before  attempting  to  com- 
pound it.  After  the  preparation  has  been  completed  and  labelled, 
the  prescription  should  be  carefully  reviewed  and  the  several 
articles,  as  added,  recalled  so  as  to  insure  its  correctness  before 
sending  it  out  freighted,  as  it  may  be,  with  the  issues  of  life  or 
death  to  the  sufferer  for  whom  it  has  been  prescribed  ;  there  are  few 
errors  occurring  from  carelessness  which  would  not  be  obviated  by 
this  precaution.  If  there  should  be  an  obvious  error  in  a  prescrip- 
tion which  might  lead  to  serious  consequences,  it  would  become 
the  duty  of  the  i)harmacist  either  to  supply  the  medicine,  so  modi- 
fied as  to  be  safe,  and  to  fulfil  the  intention  as  nearly  as  he  can 
arrive  at  it,  or,  on  a  plea  of  necessary  delay,  to  obtain  an  opportunity 
to  have  the  error  corrected  by  the  physician  himself. 

The  maintenance  of  a  spirit  of  professional  comity  between  the 
physicifjn  and  [iharmacist,  by  which  each  is  bound  to  screen  the 
other  from  unjust  censure,  while  they  mutuall}'  endeavor  to  protect 
the  community  from  the  dangers  unavoidably  attendant  upon  the 
administration  of  remedies,  is  the  only  true  basis  of  their  successful 
co-operation. 

Preparation  and  Dispensing  of  Pills. 

The  advantages  of  this  form  of  preparation  having  been  fully 
detailed  in  Cha'pter  III.,  the  substances  best  adapted  to  it  having 
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FiS.  266. 


Bottle  with  drop 
machine. 


Bottle  for  moisten- 
ing pill  mass. 


been  enumerated,  and  the  general  princ'qiles  on  which  they  should 
be  coniponuded  having  been  treated  of,  it  remains  now  to  convey 
sucli  inlbrmation  upon  the  mode  of  mixing  and  forming  pill  masses 
as  can  be  put  into  a  brief  description,  premising  that  of  the  manual 
processes  of  pharmacy,  none  more  distinctly  require  to  be  learned 
by  experience. 

To  form  a  pill  mass,  the  ingredients  in  the  form  of  powder,  being 
weighed,  are  placed  in  a  mortar,  or  on  a  tile,  and  thoroughly  mixed"; 
two  spatulas  being  at  hand,  a  small  addition  of  some  excipient,  as 

already  pointed  out,  is  to  be  made, 
care  being  taken  not  to  add  an  excess, 
which  the  inexperienced  are  apt  to 
do.  The  little  bottle,  Fig.  266,  is 
made  for  the  use  of  tbe  analytical 
chemist  in  moistening  substances 
with  a  single  drop  of  a  reagent; 
it  will  be  useful  to  contain  water  for 
the  purpose  named.  The  drop  guide. 
Fig.  265,  or  a  similar  extemporane- 
ous contrivance,  will  answer  the  same 
purpose.  Many  pill  masses  are  spoiled 
by  getting  a  few  drops  too  much 
water  accidentally  into  them ;  they 
should  always  be  very  thoroughly 
triturated  befoi-e  the  addition  of  fresh 
portions  of  liquid. 
The  use  of  extracts  in  making  pills  has  already  been  adverted  to 
as  aiding  in  their  pharmaceutical  eligibility  ;  but  the  toughness  of 
certain  resinous  extracts,  as  extract  of  jalap,  is  one  of  the  greatest 
causes  of  difficulty  in  the  manipulation.  The  extract  seems  some- 
times to  have  dried  to  just  that  condition  which  forbids  the  idea 
of  reducing  it  to  powder,  or  softening  it  to  the  proper  consistence 
of  an  excipient,  and  therefore  it  cannot  be  successfully  incorporated 
with  other  extracts,  or  with  dry  powders.  Under  these  circum- 
stances the  aid  of  heat  should  be  called  in;  a  mortar  being  warmed 
upon  the  stove,  the  extract  may  be  introduced  into  it  and  thoroughly 
softened  by  trituration,  or  if  still  too  tough,  being  broken  up,  the 
mass  may  be  subjected  to  drying,  until,  on  cooling,  it  is  so  brittle 
as  to  be  readily  reduced  to  powder,  and  then  incorporated  with  the 
other  ingredients  and  rendered  plastic  by  suitable  excipients. 

Another  difficulty  in  manipulating  with  extracts  is  owing  to 
their  sometimes  being  too  soft  to  form  a  mass  of  sufficient|firmnes3 
with  the  other  ingredients  prescribed;  in  this  case  it  is,  perhaps, 
generally  best  to  spread  the  extract  in  a  thin  layer  upon  the  tile 
and  warm  this  till,  a  jwrtion  of  the  moisture  being  evaporated,  it 
assumes  the  proper  consistence.  Care  is,  of  course,  necessary  not  to 
deteriorate  the  extract  by  burning,  or  the  evaporation  of  any  volatile 
principles.  The  warmth,  moisture,  and  fiexibility  of  the  hand  may 
frequently  be  brought  into  requisition  with  materials  that  refuse  to 
soften  and  adhere,  though  generally  it  is  desirable  to  avoid  working 
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Graduated  pill  tile. 


the  mass  in  the  hands  in  presence  of  the  Fig.  267. 

customer;  when  the  materials  are  readily 
miscible,  the  whole  process  may  be  con- 
veniently performed  in  the  mortar,  and 
the  removal  of  the  mass  completely  efiected 
by  the  use  of  the  pestle  and  spatulas. 

_  Some  pharmacists  prefer  the  use  of  the 
pill  tile  and  spatula  for  the  wliole  mani- 
pulation, and  I  have  observed  that  some 
of  the  most  successful  pill  makers  avoid 
the  use  of  the  mortar  almost  entirely;  on 
the  other  hand  the  greater  force  imparted 
to  trituration  by  the  convex  surface  of  the 
pestle  upon  the  concave  mortar,  and  the 
facility  it  affords  in  thoroughly  powdering 
and  mixing  the  ingredients,  seem  to  me  to 

indicate  the  superiority  of  this  old-fashioned  method  ;  the  force  of 
early  training  and  of  habit  in  this  as  in  most  other  cases  has  a  con- 
trolling influence. 

In  using  the  pill  tile,  Fig.  267,  for  mixing  the  mass,  an  impler 
meut  is  required  which  will  facilitate  the  powdering  of  crystals, 
dry  extractive,  and  resinous  materials,  and  powders,  which  have 
agglutinated.  Fig.  268  shows  a  muller,  made  of  glass 
for  this  purpose ;  the  flat  bottom  surface  is  ground  to  rig.  268. 
adapt  it  to  trituration ;  it  is  not  used  in  forming  the  mass, 
but  is  well  suited  to  the  preparation  of  the  dry  materials. 

"With  a  view  to  securing  both  tenacity  and  firmness  in 
a  pill  mass,  it  seems  essential  that  the  several  ingredients 
should  combine  the  property  of  fluidity  with  that  of  hard- 
ness or  insolubilit3^    A  solid  substance,  like  aloes  or 
almost  any  of  the  resins  or  gum  resins,  can  readily  be 
formed  into  pills  with  a  little  alcohol  or  some  appropriate 
tincture,  but  for  want  of  a  substance  insoluble  in  this  ex- 
cipient  the  pills  will  be  apt  to  fail  of  that  firmness  of  con- 
sistence which  results  from  the  combination  of  solid  with  liquid 
particles;  soap  is  in  this  case  a  better  excipient,  being  less  of  a 
solvent  for  the  resinous  particles,  and  possessing  a  body  which  pre- 
vents the  softening  and  flattening  out  of  the  pills. 

"Whenever  practicable,  it  is  best  for  the  pharmacist  to  use  the 
excipient  prescribed  by  the  physician,  but  there  is  nothing  to  pre- 
vent his  adding  inert  excipients,  when  necessary,  according  to  his 
own  judgment,  and  the  frequent  absence  of  any  specific  directions 
on  the  subject  makes  it  necessary  for  him  to  choose  the  best  excipient 
to  insure  smallness  of  bulk,  adiiesiveness  and  firmness  in  the  mass ; 
experience  and  a  careful  study  of  the  subject,  as  presented  in 
Chapter  III,,  will  aid  in  this  selection. 

Pills  may  be  divided  with  a  spatula,  by  the  eye,  or  by  the  aid  of 
a  graduated  tile;  a  great  many  pharmacists  use  this  altogether, 
but  it  has  always  appeared  to  me  it  must  be  from  want  of  famili- 
arity with  the  use  of  the  pill  machine.  Fig.  269.    If  the  mass  is 
58 
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plastic,  it  may  be  rolled  between  the  smooth  surfaces,  or  by  use  of 
the  pill  roller,  Fig.  270,  into  a  perfect  cylinder  equally  thick  at 
both  ends,  and  by  then  adjusting  the  cutting  surfaces,  the  whole 
mass  will  be  immediately  turned  into  the  appropriate  number  of 


Fig.  269. 


Fior.  270. 


Pill  roller. 


Brass  pill  machine. 

pills,  wliicb,  if  about  the  size  appropriate  to  the  machine,  will  be 
so  round  as  to  require  no  further  rolling.  In  large  dispensing  es- 
tablishments, several  machines  are  sometimes  kept  adapted  to 
different  sizes,  one  for  pills  of  opium  or  Quevenne's  iron,  another 
for  compound  cathartic  or  aloetic  pill,  and  another  for  compound 
rhubarb  and  other  large  pills.  In  the  U.  S.  Army  laboratories 
immense  numbers  of  pills  were  made  with  these  machines  by  female 
operatives.  There  is  a  practical  hint  in  relation  to  the  use  of  the 
pill  machine  which  should  be  mentioned  in  this  connection  ;  it  is, 
that  the  cutting  surfaces  will  sometimes  only  work  on  each  other 
perfectly  in  one  way ;  every  roller  is,  therefore,  marked  with  a  star, 
a  little  brass  tack,  a  number,  or  some  other  designation,  and  a  cor- 
responding one  is  made  on  the  machine,  indicating  in  which  direc- 
tion the  roller  is  to  be  worked  on  the  machine  in  cutting.  From 
not  being  aware  of  this  precaution,  man}'-  abandon  the  use  of  a 
machine,  which  is  one  of  the  greatest  of  conveniences  in  pharmacy. 
In  the  machines  made  by  Wurtz  the  rollers  work  equally  well  in 
both  directions. 

Pills  should  not  be  put  away  for  dispensing  purposes  until  well 
dried  on  a  tray,  an  open  box  lid,  or  paper  folded  at 
the  edges  for  the  purpose.  There  are  several  kinds 
of  piirboxes  described  on  j^age  66,  of  which  the  best 
is  that  made  of  paper  with  projecting  top  and  bottom 
piece,  Fig.  82.  Pills  containing  volatile  ingredients 
should  be  dispensed  in  a  small  wide-mouth  vial.  Such 
are  made  for  this  purpose. 

Fig.  271  shows  a  bottle  arranged  to  contain  lycopo- 
dium,  powdered  liquorice  root,  or  sifted  arrowroot, 
one  or  more  of  which  may  be  kept  at  hand  in  dispen- 
sing pills,  both  for  the  dusting  of  the  pill  machine,  and 
for'lilling  boxes  in  which  they  are  dispensed.  One  ol 
Dusting  bottle,    thcse  bottlcs  may  have  powdered  gum  Arabic  also,  so 
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JL 

I  wj_ 


-h=h 


\ 


COATING   OF  PILLS. 


915 


as  to  add  that  ingredient  conveniently  to  pill  masses  in  process  of 
their  manufacture.  The  mode^of  construction  Aviil  scarcely  need  a 
remark;  a  perforated  cork,  short  piece  of  tube,  and  3j  or  5ij  vial 
constitute  the  apparatus. 

Coating  of  Pills. — Though  the  least  repulsive  form  of  medicine, 
yet  pills,  especially  when  they  contain  bitter  and  nauseous  ingre- 
dients, are  disagreeable  to  some,  and  many  ways  have  been  devised 
to  render  them  more  attractive  and  pleasing  to  the  eye  and  to  hide 
the  odor  and  taste  of  drugs  given  in  this  form. 

Since  the  issue  of  the  earlier  editions  of  this  work  the  ancient 
-practice  of  coating  pills  with  silver  and  gold  leaf  has  been  revived. 
The  apparatus  I  have  had  constructed  for  this  purpose  is  shown  in 
Fig.  272.    It  consists  of  two  hemi- 
spheres of  hard  wood  fitting  by  a  Y'l^.  272. 
screw  and  highly  polished  on  their 
inner  surface.    In  rolling  the  pills 
care  is  taken  to  use  no  dusting 
powder  of  any  kind,  and  to  have 
them  moderately  damp,  otherwise 

to  moisten  them  with  a  little  syrup.  Apparatus  for  silvering  pills. 

They  are  then  introduced  into  the 

hollow  sphere  along  with  the  requisite  quantity  of  silver  or  gold 
leaf,  it  is  tightly  closed  by  screwing  the  separate  parts  together  and 
a  rapid  motion  is  communicated  to  it;  in  a  few  seconds  the  pills 
are  removed  Avith  a  clean  and  bright  coating.  One  dozen  pills  of 
average  size  require  one  sheet  of  foil  and  larger  numbers  in  propor- 
tion. Some  difficulty  is  experienced  in  giving  a  handsome  coating 
to  pills  of  Quevenne's  iroii,  on  account  of  their  black  color  ;  this  can 
be  obviated  by  the  use  of  a  large  proportion  of  foil,  which  may  be 
objectionable  as  interfering  with  their  solubility,  notwithstanding 
the  extreme  tenuity  of  the  foil.  The  taste  of  the  pills  is  of  course 
disguised  in  proportion  to  the  completeness  of  the  coating;  in  dis- 
pensing no  powder  is  necessaiy,  the  tendency  of  the  fresh  pills  to 
adhere  to  each  other  being  obviated. 

This  apparatus  may  be  substituted  'by  using  a  gallipot  laid 
against  the  palm  of  the  hand,  or  by  two  porcelain  capsules  fitted 
to  each  other,  the  opening  at  the  lips  being  covered  by  the  thumb, 
but  there  is  a  saving  in  the  use  of  an  apparatus  as  above  figured  ;  any 
portion  of  the  foil  not  adhering  to  one  charge  of  pills  will  be  ready 
for  the  next,  besides  an  advantage  which  is  gained  by  the  leverage 
of  the  handle. 

The  former  belief  that  a  coating  with  metallic  leaf,  if  sufficient 
to  hide  the  taste  and  smell  of  the  pills,  would  interfere  with  their 
solubility,  has  been  very  much  modified  by  recent  experience.  The 
pharmacist  should  assure  himself  of  the  genuineness  of  his  gold- 
leaf,  as  Dutch  metal,  which  is  so  often  substituted  for  it,  coiUains 
both  copper  and  zinc. 

A  coating  with  gelatin  is  one  of  the  most  elegant  and  efiicient 
expedients  for  disguising  the  odor  and  taste  of  pills  ;  this  is  accom- 
plished by  preparing  a  solution  of  one  part  of  gelatin  in  two  of 
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water,  by  a  water-bath  beat ;  and  having  prepared  the  pills,  pretty 
tirm  and  dry  and  free  from  any  powder  on  their  surface,  they  are 
dipped  into  the  gelatin  by  means  of  long  pins,  which  are  then 
placed  in  a  position  to  allow  the  pills  to  dry  without  contact  with 
each  other.  On  being  removed  from  the  pins  any  superfluous  gela- 
tin is  clipped  o&  with  scissors  and  the  holes  touched  with  gelatin 
from  the  point  of  a  camel's  hair  brush  if  deemed  necessary.  This 
coating  is  smooth  and  glossy,  and  when  the  pills  are  kept  dry  leaves 
nothing  to  desire ;  it  effectually  excludes  all  deteriorating  influ- 
ences, and  pills  thus  covered  may  be  kept  for  an  indefinite  time 
without  losing  their  medicinal  properties;  they,  moreover,  have  an 
elegant  appearance  from  the  transparent  nature  of  their  surface, 
which  may  be  colored  to  suit  the  fancy,  by  introducing  into  the 
solution  of  gelatin  a  suflScient  quantity  of  coloring  matter,  which 
is  soluble  in  water. 

Sugar-coated  pills  are  now  very  popular  and  widely  difltused. 
Their  method  of  manufacture  is  much  better  understood  by  confec- 
tioners than  by  pharmacists ;  the  coating  of  objects  with  a  glossy 
saccharine  covering  is,  in  fact,  a  prominent  part  of  their  business. 
On  a  large  scale  the  sugar  coating  is  managed  by  constantly  rota- 
ting the  moistened  pills  in  a  mixture  of  starch  and  sugar  contained 
in  a  copper  pan  suspended  at  a  considerable  distance  above  a  small 
charcoal  fire  ;  they  thus  acquire  a  smooth  and  glossy  surface,  fami- 
liar to  us  in  pills  from  most  of  the  leading  pharmaceutical  manu- 
facturers. There  are  several  ways  in  which  a  similar  coating  may 
be  etfected  at  the  prescription  counter;  in  all  cases  very  finely- 
powdered  "  dusted"  sugar  is  requiste  ;  some  use  a  mixture  of  sugar 
and  gum  Arabic,  which  must  be  intimate  and  rubbed  to  the  very 
finest  powder.  Upon  a  pill  tile,  six  or  eight  pills  receive  a  thin 
covering  of  mucilage  of  gum  Arabic  or  tragacanth,  by  being  rolled 
in  it  quickly  by  means  of  the  fingers ;  they  are  then  imniediatel}'' 
transfered  to  another  tile,  upon  which  a  thin  layer  of  the  saccha- 
rine powder  has  been  dusted,  and  the  sugar  is  made  to  adhere  by 
giving  the  pills  a  rotary  motion  with  the  ends  of  the  fingers, 
slightly  pressing  on  them. 

The  covering  of  sugar  may  also  be  satisfactorily  made  by  using 
the  silvering  globe,  the  inside  of  which  has  been  highly  polished. 
Some  of  the  powder  is  sprinkled  into  the  hemisphere,  and,  after 
the  introduction  of  the  pills  previously  moistened  with  mucilage 
as  before,  an  even  coating  is  effected  by  giving  tbe  box  a  quick  cir- 
cular movement.  The  pills  are  afterwards  allowed  to  dry  in  a  box, 
and  may  be  made  somewhat  smoother  by  rolling  them  in  finely- 
powdered  starch. 

If  thus  treated,  a  good  white  coating  is  obtained,  which,  how- 
ever, lacks  smoothness  and  elegance  if  compared  with  the  confec- 
tioners' manufacture,  but  answers  all  the  required  purposes. 

If  it  appears  desirable,  the  sugar  may  be  previously  colored  by 
incorporating  a  few  grains  of  carmine  with  it,  or  rubbing  with  it 
some  good  saffron  to  a  very  fine  powder,  if  a  yellow  color  is  desired; 
the  latter  fades  if  exposed  to  the  light. 
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Pills  may  be  extemporaneously  coated  with  sugar  by  first  moist- 
ening them  with  a  strong  solution  of  balsam  of  Tolu  in  ether, 
throwing  them  immediately  into  a  box  containing  sugar  in  very 
fine  powder,  and  shaking  the  box  for  a  few  minutes ;  the  applica- 
tion may  be  repeated  if  the  first  coating  is  not  sufficiently  thick. 
The  ethereal  solution  has  the  advantage  of  extreme  volatility  and 
of  not  dissolving  the  ordinary  constituents  of  pill,  but  should  it 
prove  objectionable  on  account  of  a  solvent  action  on  the  pills  it 
may  be  replaced  by  mucilage  as  before  indicated. 

Farley's  process^  patented  in  England,  is  directed  to  be  per- 
formed with  two  saucers,  the  inner  surface  of  one  is  coated  with 
albumen,  prepared  by  well'agitating  the  white  of  an  egg,  the  other 
contains  a  fine  powder,  composed  of  equal  parts  of  sugar  and  traga- 
canth.  The  pills  are.  placed  in  the  first  saucer  and  are  made  to 
revolve  in  it  by  a  series  of  horizontal  circular  motions  ;  this  speedily 
coats  them  with  a  thin  film  of  albumen;  then  they  are  quickly 
transferred  to  the  other  saucer  in  which  they  tire  again  caused  to 
revolve  and  become  coated  with  the  mixed  powder  of  sugar  and 
tragacanth.  The  peculiar  tenacious  consistence  of  the  albumen 
tends  to  prevent  the  pills  from  getting  a  very  thick  coating,  but  it 
is  sufficient  if  continuous  to  fix  a  thin  surface  of  the  powder  suffi- 
cient to  form  a  thin  but  firm  and  tough  coating  when  dry.  The 
quantity  of  albumen  to  place  in  the  saucer  must  be  learned  by  ex- 
periment ;  it  should  not  be  in  excess,  lest  the  pills  get  too  heavy  a 
coating  and  dry  too  slowly.  Albumen  has  the  merit  of  ready  solu- 
bility in  the  stomach,  and  seems  to  be  well  adapted  to  the  object 
in  view. 

In  an  elaborate  article  on  coating  pills,  Bernard  S.  Proctor,  of 
K'ewcastle-on-Tyne,  England,  has  given  the  results  of  no  less  than 
forty-five  experiments,  which  go  to  show  that  the  process  is  in  the 
main  advantageous.  He  prefers  those  processes  in  which  the  pills 
are  first  rolled  in  a  mixture  of  alcohol  and  water,  or  in  lac  varnish, 
and  then  in  an  appropriate  powder.  Rolling  first  in  tincture  of  lac, 
and  then  in  a  mixture  of  three  parts  of  French  chalk  and  one  of 
resin,  gave  a  coating  not  liable  to  absorb  moisture,  and  possessing 
most  of  the  requisites  sought.  He  recommends  that  the  quantity 
of  tincture  should  not  exceed  4  or  5  minims  to  a  dozen  pills,  and  it 
is  evidently  an  important  precaution  in  any  of  the  processes  to 
moisten  the  pills  as  little  as  practicable  to  secure  a  continuous 
coating. 

The  covering  with  sugar  is  preferred  generally  in  the  United 
States;  it  prevents  the  smell  and  taste  from  manifesting  themselves 
for  a  number  of  days  ;  but,  if  freshly-made  pills  have  been  thus 
coated,  the  evaporating  moisture,  in  penetrating  through  the  sugar, 
may  carry  some  soluble  matter  with  it  and  gradually  discolor'the 
covering  ;  in  a  similar  way,  odorous  principles  will  penetrate  to  the 
surface,  and  finally  impart  their  smell;  sugar-coated  assafcetida 
pills,  though  at  first  nearly  free  from  odor,  develop  it  on  keeping. 

The  observation  of  those  whose  opportunities  have  given  them 
abundant  means  of  forming  a  correct  judgment  has  resulted  in  a 
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preference  for  well-made  sugar-coated  pills  over  those  not  so  protect- 
ed, as  the  coating  prevents  the  desiccating  action  of  the  atmosphere 
and  its  other  accompanying  injurious  effects.  The  Fharmacopma 
sanctions  the  custom  of  sugar-coating  so  far  as  concerns  those  pills 
which  are  designed  to  be  slow  in  their  action  but  not  in  regax'd  to 
others. 

Sugar  pellets  or  granules,  variously  medicated,  have  been  very 
much  prescribed  within  a  few  years.  They  have  gained  favor  with 
physicians  from  their  portability, and  with  many  patients  on  account 
of  their  very  small  size,  which  adapts  them  to  be  taken  more 
readily  and  easily  than  ordinary  pills.  Sugar  granules  are  made 
by  the  confectioner,  of  white  sugar,  sometimes  artificially  colored. 
They  are  medicated  in  the  following  way:  The  dose  to  be  contained 
in  each  granule  is  first  determined;  the  medicinal  substance  is  then 
weighed  out  in  such  a  quantity  as  may  be  evenly  divided  into  the 
proper  doses  ;  it  is  now  dissolved  in  strong  alcohol  or  ether,  suffi- 
cient to  moisten  the  requisite  quantity  of  pellets,  which  are  to  be 
constantly  agitated  in  a  shallow  dish  so  that  the  solution  may  be- 
come evenly  divided  among  them,  until  the  solvent  has  evaporated. 

It  is  evident  that,  prepared  in  this  way,  the  globules  may  var}' 
somewhat  in  the  quantity  of  the  absorbed  solution,  and  it  is  there- 
fore important  that  the  agitation  be  continued  without  intermis- 
sion until  no  trace  of  moisture  can  be  detected;  the  employment 
of  the  strongest  alcohol  or  ether  is  necessary,  so  that  the  larger 
amount  of  the  solvent  may  be  employed  without  liquefying  the 
sugar.  Only  such  medicines  are  adapted  to  this  mode  of  prejiara- 
tion  as  are  given  in  very  small  doses,  and  the  vegetable  alkaloids 
and  some  neutral  principles  are  particularly  adapted  to  it.  Gene- 
rally, more  than  one  of  the  granules  contain  the  full  dose  of  the 
medicine.  It  has  become  customary  to  have  them  contain  the  one- 
hundredth,  one-fiftieth,  one-twentieth,  or  the  one-sixteenth  part  of 
a  grain  of  the  medicinal  compound.  As  before  noticed,  this  process 
is  that  introduced  by  the  homoeopathic  practitioners,  and  has  such 
defects  inherent  in  the  practice  as  are  pointed  out  above.  The  only 
true  plan  is  to  divide  exactly  the  medici)ial  agent  into  the  fractional 
portions  intended,  and  then  coat  these  skilfully  with  sugar. 

Preparatioii  of  Mixtures. — In  the  chapter  on  Liquid  Preparations, 
pages  829  to  834,  a  list  is  given  of  medicines  best  adapted  to  this 
form,  and  a  pretty  full  account  of  the  principles  which  should 
govern  the  prescriber  in  the  exercise  of  this  part  of  his  duties. 
The  study  of  such  a  treatise  by  physicians  would  save  many  blun- 
ders which  fall  under  the  observation  of  pharmacists ;  it  would  also 
add  to  the  facilities  of  the  physician  for  combating  disease,  and  to 
the  comfort  of  those  compelled  to  undergo  medical  treatment. 

The  preparation  of  mixtures  and  other  liquid  extemporaneous 
preparations  involves  the  exercise  of  greater  judgment  and  skill, 
because  of  the  frequent  unskilfulness  of  prescribers.  The  experi- 
enced pharmacist  will  frequently  have  oi>portunities  to  correct 
apparent  incompatibilities  without  materially  varying  from  the 
prescription,  and  in  this  as  in  other  forms  of  prescription  it  will 
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sometimes  be  his  privilege  to  detect  and  obviate  errors  which  might 
be  of  serious  import.  Let  him  never  allow  a  preparation  to  pass 
from  his  hands  without  a  careful  consideration  as  to  whether  a 
mistake  of  his  own  or  of  the  prescriber  has  escaped  his  notice. 

The  ingredients  contained  in  mixtures  are  generally  both  solid 
and  liquid,  and  of  the  solids  some  are  soluble  and  others  diftused 
in  the  liquid  only  by  admixture;  the  object  of  the  pharmacist 
should  be  the  intimate  blending  of  all  the  ingredients,  so  that  every 
dose  when  taken  shall  be  of  the  same  composition.  In  most  of  the 
formuhe  involving  any  difficulties  as  given  in  the  previous  chapter, 
the  mode  of  admixture  has  been  indicated,  but  a  large  number  will 
fall  into  the  hands  of  the  pharmacist  in  which  the  mode  of  incor- 
porating the  ingredients  together  will  be  left  entirely  to  his  judg- 
ment. 

If  all  the  ingredients  prescribed  are  liquids,  or  if  the  only  solid 
is  freely  soluble,  they  may  all  be  introduced  directly  into  the  bottle, 
previously  prepared,  and  the  whole  may  be  mixed  by  agitation. 
The  most  ready  mode  of  dissolving  crystals  is  explained  in  the  fifth 
part  of  this  work,  in  the  chapter  on  Solutions,  page  553,  and  the 
distinction  to  be  observed  between  those  substances  readily  soluble 
by  agitation  and  those  requiring  the  triturating  action  of  the  pestle 
and  mortar. 

With  a  view  to  obviating  the  liability  to  precipitation  from 
mixing  either  chemical  or  pharmaceutical  incompatibles,  it  is  desi- 
rable,j'!;V5^,  to  make  as  dilute  solutions  as  the  prescription  will  allow, 
of  any  chemical  substances  ordered;  second,  to  incorporate  with 
these  the  syrups  or  viscid  excipients,  if  any  such  are  prescribed, 
before  mixing  them.  In  this  way  the  play  of  incompatibilities  is 
diminished  by  the  twofold  influence  of  dilution  and  viscidity,  and 
the  liability  to  unsuspected  chemical  changes,  the  fear  of  which 
occasions  such  trepidation  to  the  inexperienced  prescriber,  will  be 
greatly  lessened. 

As  a  general  rule  the  mortar  and  pestle  should  be  used  in  case  of 
incorporating  an  insoluble  substance  in  powder  with  a  liquid  ;  the 
plan  of  mixing  by  agitating  in  a  vial  is  seldom  perfectly  successful, 
and  where  these  are  suspended  by  the  aid  of  gum  and  sugar  it  is 
best  to  have  them  thoroughly  triturated  together  as  powders  before 
adding  the  liquid  ingredients. 

Emulsions  are  mixtures  of  oils,  ftxts,  or  resins  with  water,  gene- 
rally promoted  by  alkalies,  gum,  or  gum  and  sugar,  and  white  or 
yelk  of  egg.  ^Numerous  examples  of  this  kind  of  preimration  are 
given  among  the  foregoing  prescriptions.  Mistura  Assafoctida  and 
Mistura  Ammoniaci  are  instances  of  what  might  be  called  natural 
emulsions,  the  conditions  of  an  insoluble  resinous  ingredient  and  a 
soluble  gum  being  present  in  the  gum-resin  prescribed.  In  Copaiva 
Mixture,  No.  122,  Castor  Oil  Mixture,  No.  105,  Chloroform  and  Oil 
of  Almond  Mixture,  No.  96,  Emulsion  of  Cannabis  Indica,  No.  99, 
and  others,  we  have  instances  of  artificial  emulsions  in  which  an 
oily  ingredient  is  properly  suspended.  The  instructions  for  making 
each  of  these  are  so  specific  that  they  can  scarcely  fail  to  realize  a 
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sxiccessful  combination  and  furnish  a  clue  to  similar  preparations. 
It  may  happen  that  an  emulsion  constructed  on  this  plan  will  par- 
tially separate  into  layers  and  need  shaking  before  being  taken; 
but  if  properly  made  it  will  never  have  the  oil  floating  in  globules 
upon  the  surface.  There  can  be  no  doubt  of  the  increased  action 
of  emulsionized  oils  over  those  in  which  the  oil  globules  have  not 
been  broken  up,  though  on  the  other  hand  it  is  less  easy  to  take  a 
dose  of  oil  emulsionized  than  floating  on  the  surface  of  water  or 
enveloped  in  the  froth  of  porter  or  sarsaparilla  n:\ead.  It  is  gene- 
rally customary  to  weigh  the  flxed  oils  or  copaiva  in  dispensing 
them,  but  if  this  is  done  when  they  are  to  be  made  into  emulsions 
it  should  not  be  done  in  the  bottle  in  which  they  are  to  be  dis- 
pensed. The  adhesion  of  the  oil  to  the  glass  will  interfere  with  its 
complete  separation  into  an  emulsion,  and  a  portion  of  this  adhering 
oil  will  contaminate  the  emulsion  when  made  and  be  apparent  in 
each  dose  drawn  from  the  vial.  In  the  elegant  emulsions  of 
almonds,  'No.  120,  and  of  ]3umpkiii  seeds,  No.  143,  the  fixed  oils 
present  in  the  seeds  are  naturally  associated  with  mucilaginous 
ingredients  which  emulsionize  them  in  water  without  the  addition 
of  any  foreign  ingredient. 

Volatile  oils,  especially  oil  of  turpentine  and  oil  of  copaiva,  re- 
quire the  admixture  of  fixed  oils  in  order  properly  to  incorporate 

them  with  viscid  materials,  or  they 
may  be  mixed  with  yelk  of  eggs,  an 
admirable  natural  mixture  of  a  fixed 
oil  with  albumen. 

For  making  emulsions  I  prefer  the 
French  pattern  porcelain  mortar,Fig. 
273;  in  this  a  thick  mucilage  is  first 
made  and  the  oil  added,  while  by 
trituration  the  combination  is  ef- 
fected completely  and  satisfactorily. 

It  is  noticeable  that  emulsions  are 
usually  quite  incompatible  with  neu- 
tral or  acid  salts,  though  rather  im- 
proved by  some  alkaline  salts,  as 
borax,  by  carbonated  alkali,  and  by 
caustic  ammonia.    They  are  also  incompatible  with  any  considerable 
proportion  of  alcohol,  though  moderate  quantities  of  the  tinctures, 
made  with  diluted  alcohol,  may  be  added  after  they 
Fig.  274.     are  fully  diluted. 

If  spirit  of  nitric  ether  is  prescribed,  associated  with 
gum  Arabic,  it  is  well  to  dilute  the  mucilage  to  the 
greatest  extent  allowable  before  adding  the  spirit,  other- 
wise there  is  danger  of  the  precipitation  of  the  gum. 

In  making  neutral  mixture  the  use  of  fresh  lemon- 
juice  is  prescribed,  and  when  the  juice  of  the  lemon  is 
separated  by  expression  with  a  "  lemon  squeezer,"  or 
Measure  for    Otherwise,  a  strainer.  Fig.  275,  is  a  useful  appliance.  It 
fixed  oiiB.     is  sometimes  quite  impracticable  to  filter  this  prepara- 
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tion  while  the  patient  waits,  and  the  Pharmacopoeia  directs  that  it 
should  he  strained  through  muslin,  which  should  be  of  an  open 
texture  and  previously  moistened  with  water. 

In  the  compounding  of  mixtures  and  of  other  forms  of  liquid 
preparations,  as  well  as  in  the  ordinary  operations  of  dispensing, 
one  or  more  graduated  mea- 
sures will  be  required  ;  these  I'ig-  275. 
should  always  be  at  hand  in  a 
designated  place,  cleaned  ready 
for  use ;  the  duty  of  placing 
them  there  should  devolve  upon 
one  person  in  the  shop,  or  upon 
each  on_e  after  using  them,  as 
may  best  suit  the  general  regu- 
lations. 

For  convenience  in  measur- 
ing oils  and  copaiva  it  is  well 
to  keep  a  separate  graduated  glass,  and  the  small  round  bottom 
graduate  used  for  medicine  chests,  Fig.  274,  will  serve  a  good  pur- 
pose, being  easily  cleaned  and  of  sufficient  capacity  for  the  purpose. 

In  measuring  liquids  the  pharmacist  draws  from  the  tincture 
bottle  both  for  dispensing  directly  and  mixing  in  prescription,  and 
the  habit  should  be  fixed,  of  holding  the  stopper  by  the  little  finger, 
while  holding  the  measure  with  the  thumb  and  forefinger.  The 
measure  must  be  held  opposite  the  eye  to  measure  the  quantity  with 
accuracy,  and,  aiter  it  has  been  done,  the  stopper  is  immediately  to 
be  replaced  and  the  bottle  set  back  on  the  shelf.  The  whole  process 
is  well  shown  in  Fig.  276.  The  liability  to  mistakes  in  compound- 
ing is  greatly  increased  by  the  accumulation  of  bottles  on  the  counter; 
and  it  should  be  the  habit  to  replace  each  bottle  immediately,  and 
to  note  the  label  as  it  is  taken  down  and  as  it  is  put  back  ;  if  a  drop 
of  liquid  remains  on  the  lip  after  decanting,  it  should  be  collected 
on  the  point  of  the  stopper  before  putting  it  in  again,  and  thus  ]Dre- 
vented  from  runnins:  down  the  side. 

Much  also  depends  on  the  method  of  restoring  the  stopper  as  to 
the  facility  with  which  it  can  be  withdrawn  again.  Syrups,  when 
allowed  to  remain  in  quantity  between  the  ground  stopper  and  neck 
of  the  bottle,  dry  and  harden  so  as  to  be  withdrawn  with  great 
difficulty;  the  same  is  true  of  alkaline  solutions  and  resinous  tinc- 
tures to  a  still  worse  degree.  In  handling  the  bottles  it  is  important 
that  the  stopper  and  neck  should  be  somewhat  cleared  of  adhering 
liquid  before  restoring  the  stopper  in  its  position.  In  the  case  of 
alkaline  solutions  it  has  been  recommended  to  coat  the  stopper  with 
paraffine,  which  is  not  acted  on  by  alkali  and  prevents  the  adhesion 
complained  of. 

The  modes  of  removing  adhering  stoppers — by  the  well-directed 
force  of  the  thumb  and  fingers,  by  sudden  strokes  of  a  spatula 
handle  or  mallet,  by  soaking  the  stopper  in  any  appropriate  solvent 
collected  on  the  lip,  and  by  the  various  modes  of  heating  the  neck 
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of  the  bottle — will  suggest  themselves  to  the  ingenious  manipulator, 
and  will  doubtless  meet  with  varying  success. 


Fig.  276. 


Ointments  and  Cerates.— No  part  of  the  duties  of  the  pharmacist 
is  considered  so  disagreeable  as  that  which  involves  those  manipu- 
lations with  fatty  matters  necessary  to  bring  them  to  the  condition 
of  ointments  and  cerates.  The  only  practical  details  which  I  deem 
it  necessary  to  insist  upon,  are :  1st.  The  importance  of  fineness  of 
all  medicinal  substances  incorporated  in  ointments  and  cerates.  2cl. 
The  necessity  of  proper  precautions  to  avoid  rancidity  in  ointments; 
and  3d,  cleanliness  as  absolutely  essential  to  success  in  this  depart- 
ment of  the  business. 

Upon  the  first  point  no  remarks  are  necessary  other  than  to  call 
attention  to  it  in  connection  with  the  special  directions  contained 
in  each  formula.  The  solid  ingredients  of  ointments  should  never 
appear  through  them  as  distinct  specks ;  their  consistence  should 
be  uniformly  smooth.  Whenever  an  ointment  is  rancid  it  should 
be  thrown  away — this  is  an  invariable  rule — and  in  order  to  pre- 
vent rancidity  occurring  they  should  be  kept  in  well-glazed  and 
well-covered  jars,  a  piece  of  tinfoil  being  interposed  between  the 
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top  of  the  ointment  and  the  jar.  The  ointment  closet  should  be  in 
a  cool  place ;  large  quantities,  if  kept  on  hand,  should  be  iu  the 
cellar. 

The  youngest  apprentice,  who  has  generally  the  duty  of  "  cleaning 
up,"  should  be  early  instructed  to  keep  the  ointment  slab  or  tile 
free  from  grease;  this  he  may  do  by  having  a  bottle  of  solution  of 
caustic  potassa  near  at  hand  and  dropping  a  little  on  to  the  slab 
after  it  has  been  thoroughly  rubbed  with  porous  paper,  and  then 
washing  it  ofi"  with  water  ;  a  little  tincture  of  soap  or  of  the  officinal 
soap  liniment  will  also  aid  much  in  cleaning  the  slab.  Greasy 
spatulas  should  never  be  thrown  with  others  into  water  to  be 
cleaned;  soft  paper  is  the  best  material  for  cleaning  them,  and  in 
all  the  cleaning  processes  it  should  be  remembered  that  water  rather 
interferes  with  than  facilitates  the  removal  of  grease. 

Suppositories. — Few  pharmaceutical  preparations  have  been  con- 
sidered so  difficult  as  these,  but  this  has  chiefly  arisen  from  the 
absence  of  specific  and  accurate  directions  for  their  preparation,  and 
of  suitable  moulds  in  which  to  form  them.  The  attempt  to  form 
pure  cocoa-butter  into  suppositories  is  hardly  ever  completely  suc- 
cessful, and  combination  with  wax  as  directed  by  Dorvault  (see 
page  826)  is  now  found  to  be  inferior  to  the  admixture  of  a  small 
}iroportion  of  spermac6ti,  which  has  the  merit  of  congealing  much 
more  rapidly  than  wax,  and  hence  favors  the  rapid  and  complete 
solidifying  of  the  cones.  The  proportion  of  spermaceti  may  be 
varied  according  to  the  haste  with  which  they  are  to  be  completed, 
and  the  exposure  to  heat  to  which  they  are  liable  afterward.  In  sum- 
mer one-fifth  of  the  whole  may  be  spermaceti,  in  winter  one-sixth. 

There  are  two  ways  suggested  for  medicating  suppositoi'ies ;  the 
most  ready  method  is  to  introduce  the  medical  ingredients,  in 
powder  or  mass,  into  a  conical  opening  in  the  base  of  the  finished 
and  hardened  cone,  which  is  then  closed  up  by  replacing  into  the 
orifice  sufficient  of  the  hardened  cocoa-butter;  the  other  and  pre- 
ferable process  is  to  mix  the  dried  and  powdered  ingredients  with 
a  portion  of  the  melted  fat  by  thorough  trituration,  and  then  to 
add  the  remainder,  taking  care  to  stir  the  mixture*  until  it  has 
sufficiently  cooled  and  tliickened  to  prevent  the  subsidence  of  the 
powder,  and  then  to  form  it  into  moulds. 

Some  extracts  may  be  incorporated  very  satisfactorily  by  rubbing 
thorn  with  a  spatula  on  a  tile,  first  with  a  drop  of  water,  then  with 
a  little  of  the  melted  cocoa-butter.  The  aqueous  extract  of  o[)inm, 
which  is  much  prescribed  in  this  form  of  preparation,  is  best  dried 
on  a  clear  dry  day  upon  a  pill  tile,  reduced  to  a  very  fine  powder, 
and  triturated  with  sufficient  melted  cocoa-butter,  so  that  five  grains 
of  the  mass  contain  one  of  the  extract;  in  this  state  it  is  not 
aflected  by  the  weather,  and  is  readily  distributed,  either  alone  or 
with  acetate  of  lead,  tannin,  Monsell's  salt,  or  other  astringents. 

Substances  soluble  in  cocoa-butter  may  be  incorporated  into  the 
form  of  suppositories  with  great  facility,  by  digesting  tbem  in  the 
melted  cocoa-butter  previously  to  adding  tlie  spermaceti.  Where 
there  is  liability  to  the  presence  of  crystals  of  nitrate  of  potassium, 
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Suppository 
mould. 


Fi?.  278. 


Fig.  277.  as  in  old  extracts,  or  where  any  insoluble  portion  would 
interfere  with  the  perfect  smoothness  of  the  supposi- 
tory, the  melted  material  should  be  strained  before 
moulding  it. 

Fig.  277  shows  a  metallic  mould  of  the  proper  size  to 
make  a  suppository  of  twenty-five  grains  weight,  the 
size  preferred  for  adults,  although  sixty  grains  each  has 
been  sometimes  prescribed.    There  does  not  seem  to  be 
any  advantage  in  a  large  excess  of  the  vehicle,  and  by 
having  the  cones  of  uniform  size,  their  preparation  is 
greatly  facilitated.    Fig.  278  is  designed  to  show  the 
arrangement  of  suppository  moulds,  with  a  view  to  their 
being  readily  chilled ;  this  may  be  made  of  tin,  the 
moulds  fitting  into  a  diaphragm  which  rests  upon  the 
surface  of  some  iced  water ;  when  the  suppository  has 
quite  hardened  it  will  fall  out  by  inverting  the  mould  and  striking 
it  suddenly  on  a  slab  or  tile.    These  moulds  sometimes  require 
cleaning,  which  is  readily  done  by  wrapping  a  piece  of  soft  paper 

around  the  plug  used  for  making  paper 
cones,  Fig.  279,  and  turning  it  several  times 
in  the  mould.  In  the  absence  of  these  me- 
tallic moulds,  paper  cOnes  will  answer  a  good 
purpose ;  as  their  size  is  important,  the  fol- 
lowing directions  are  given:  a  piece  of  glazed 
paper,  not  too  thick,  is  cut  into  oblong 
pieces,  2|  inches  long  by  If  wide,  and  rolled 
into  a  cone,  which  should  be  1|  inch  long 
and  I  an  inch  at  the  base ;  the  free  end  of 
the  paper  is  secured  by  a  tip  of  sealing  wax,  which  should  be  run 
around  the  base,  and  upon  hardening  retains  the  shape  of  the  stick 
and"  keeps  the  cone  from  flattening;  at  the  extreme  point  of  the 
cone  an  eighth  of  an  inch  may  be  clipped  off"  and  the 
opening  sealed  up,  though  this  is  omitted  by  some  of 
the  best  manij)ulators.  A  little  M^ooden  form  we  have 
had  turned  for  folding  the  paper  moulds  upon  is  shown 
in  Fig.  279  ;  by  having  a  shoulder  on  this  to  mark  the 
base  of  the  cone  it  may  be  trimmed  with  the  point  of  a 
pair  of  fine  scissors,  following  that  line.  After  the  re- 
quisite number  of  these  cones  has  been  made,  the  object 
is  next  to  arrange  them  with  the  open  end  in  a  proper 
position  to  be  filled ;  this  is  conveniently  done  in  a  box 
lid  or  other  shallow  vessel  filled  with  flaxseed  ;  sand  is 
objectionable  from  its  liability,  if  accidentally  thrown 
into  the  cone,  to  produce  irritation  when  the  suppository 
is  applied.  My  friend,  Ferris  Bringhurst,  of  Wilmington,  Del.,  to 
whom  I  am  indebted  for  some  valuable  hints  upon  this  subject, 
uses  a  wooden  stand  with  conical  excavations,  into  which  the  paper 
moulds  fit ;  this  he  sets  in  the  ice  chest  in  summer,  or  the  open  air 
in  winter.  The  paper  should  not  be  removed  from  the  suppository 
until  it  has  become  thoroughly  hardened,  and  by  this  means  it  will 
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acquire  a  clean,  polished  surface.  The  time  required  to  prepare  and 
cool  sufficiently  a  dozen  or  more  suppositories  is  from  half  an  hour 
to  an  hour.  The  physician  prescribing  them  should  bear  this  in 
mind,  and  not  anticipate  their  being  furnished  by  the  apothecary 
immediately,  unless  of  standard  kinds  known  to  be  kept  on  hand. 

The  chief  points  to  be  observed  to  insure  successful  manufacture 
of  this  useful  form  of  preparation  are,  firsts  the  complete  incorpo- 
ration of  the  medicinal  ingredient,  in  an  impalpable  powder,  with 
the  melted  mixture  of  cocoa-butter  and  spermaceti ;  second^  the 
chilling  of  the  melted  mass  to  such  point  that  while  it  will  flow 
from  the  cup  or  capsule  it  will  not  allow  the  rapid  subsidence  of 
the  suspended  powder;  third,  when  using  metallic  moulds  to  have 
them  so  refrigerated  in  advance  as  to  harden  the  suppositories 
almost  immediately  on  contact. 

The  most  convenient  and  useful  mould  has  been  found  to  be 
the  brass  mould,  Fig.  280,  opening  like  an  ordinary  bullet  mould; 

Fig,  280. 


the  cavities  being  included  equally  in  either  half  of  the  mould 
renders  their  speedy  removal  from  the  instrument  quite  easy ;  as 
many  as  six  or  eight  dozen  suppositories  can  be  made  with  a  mould 
having  a  dozen  cavities  in  an  hour  and  a  half. 

Testings. 

The  following  list  of  preparations  of  the  British  Pharmaco'pmia 
is  here  inserted  under  the  head  of  extemporaneous  pharmacy  as  a 
class,  which  the  student  should  test  by  the  different  volumetric  solu- 
tions, to  familiarize  himself  with  the  process.  The  solutions  have 
been  desci'ibed  on  pages  311-318,  and  the  apparatus  necessary  to 
prepare  and  use  these  solutions  comprises  the  following,  using  the 
weights  and  measures  employed  in  the  British  Pharmacopoeia. 

1st.  A  flask  capable  of  liolding,  when  filled  to  a  mark  in  the 
neck,  exactly  10,000  grains  of  distilled  water  at  60°. 

2d.  A  graduated  cylindrical  jar  holding  10,000  grains  of  distilled 
water,  and  graduated  into  one  hundred  equal  parts,  the  graduation 
beginning  at  0  and  being  continued  downward. 

3d.  A  burette,  which  is  a  graduated  tube  capable  of  holding 
1000  grains  of  distilled  water,  and  graduated  into  100  equal  parts, 
commencing  at  the  upper  portion  of  the  tube;  each  degree,  of  course, 
is  equal  to  10  grain  measures. 

The  following  lists  are  taken  from  Squire's  Coynpanion  to  the 
British  Pharmacopoeia. 

The  following  are  to  be  tested  with  the  volumetric  solution  of 
bichromate  of  potash: — 
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Ferri  Arsenias 
"    Garb.  Sacclinr. 
"    Oxid.  Mng.  . 
"  Phosphas. 


Grains  Grain- 
weight  of  =  measures  of 

Substance.  Vol.  Sol. 

20     =  170 

20     =  830 

20     =  83 

20     =  200 


The  following  are  to  be  tested  with  the  volumetric  solution  of 
hyposulphite  of  soda: — 


Grains  Grain- 
weight  of  =  measures  of 
Substance.      Vol.  Sol. 


Calx  Chlorinata 
lodura 

Liq.  Calc.  Chlorata 
"  Chlori 
"  Sodaa  Chloratse 


10.0 
12.7 
'50.0 
d39.0 
70.0 


=  850 

=  1000 

=  500 

=  750 

=  500 


The  three  following  are  to  be  tested  with  the  volumetric  solution 
of  iodine : — 

Grains  Grain- 
weight  of  =  measures  of 
Substance.        Vol.  Sol. 

4.0     =  808 


Aoic).  Arseniosura 
Acid.  Sulpburosum 

f  §j  distilled  water,  a  little 
mucilage  of  starch 
Liq.  Arsenicalia 
"   Arsenici  Hydrochloricus 


34.7     =      1000  = 


441 

441, 


808 
810 


before  a  permanent  blue 
color  is  obtained. 


The  three  following  preparations  of  the  British  Pharmacopoeia 
are  to  be  tested  by  the  volumetric  solution  of  nitrate  of  silver : — 


Grains  Grain- 
weight  of  =  measures  of 
Substance.       Vol.  Sol.       Per  cent. 

270     =      1000     =      2  iinbydroua  acid. 

10     =  840 

10     =  1613 


Acid.  Hydrocynn. 
Potass.  Bromid. 
Sodse  Arsenias,  dry 

The  following  are  to  be  tested  with  the  volumetric  solution  of 
oxalic  acid : — 


Grains 

Grain- 

weight  of 

measures  of 

Substance. 

Vol.  Sol. 

Ammoniae  Carb. 

59.0 

1000 

Borax  .       .        .  . 

191, 

1000 

Liq.  Ammonise 

85. 

500  = 

"         "         Fort.  . 

52.3 

1000  = 

"    Calcis  . 

4380 

1000 

"        "  Saccbnr. 

4G0.2 

254 

"    Plumbi  Subacct.  . 

413.3 

810 

"  Potassse 

462.9 

482 

"        "      Efferves.  . 

4380 

150 

"    Sodse  . 

458. 

470 

"      "     EfiFervescens  . 

4380 

178 

Plumbi  Acetaa 

38. 

200 

Potassse  Caustica 

66. 

900 

"      Bicarb.  . 

60. 

500 

"  Cnrb. 

83. 

980 

"  Citras 

102. 

1000 

"     Tartras  . 

113. 

1000 

"          "      Acida  . 

188. 

1000 

Sodaa  Caustica 

40.0 

900 

"    Tiirtnrata  . 

141. 

1000 

"  Bicarb. 

84. 

1000 

"    Curb.  . 

143. 

900 

Per  cent. 


32.6 


by  wt.  of  Aintnonia. 
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The  following  preparations  of  the  British  Pharmacopoeia  are  to 
be  tested  by  the  volumetric  solution  of  soda : — 


Grains 

Grain- 

weight. 

=  measures  of 

Vol.  Sol.  Soda. 

Per  cent. 

Acftuni       ,       .  • 

402 

ri.u    01  iinuyuruuo  iioiu* 

Acid,  Acetic,  • 

1 

1000 

l/U.  , 

AA(\ 

313 

o.Oo 

VjiluCluI 

UU, 

990 

"  Citricum 

70, 

1000 

"  Hydrochloricum 

114.8 

1000 

31.8   of  gaseous  hydroohU  acid. 

Dil, 

845. 

1000 

10.58  of  real  acid. 

"    Nitricum  , 

90, 

1000 

60      of  anlijdrous  acid. 

"        "  Dil, 

361.2 

1000 

14.95  *^ 

"  Nitro-Hydrochlorio, 

352.4 

920 

"  Sulph, 

50.6 

1000 

79  ** 

"       "  Arom, 

304.2 

830 

10.91          "  *' 

"        "  Dil. 

359.0 

1000 

10.14  " 

Tartaricum 

75. 

1000 

Management  and  Discipline  of  the  Shop. 

The  requirements  of  modern  iDharmacy  call  for  greater  discrimi^ 
nation  than  formerly,  in  the  selection  of  j^ouths  as  apprentices ; 
these  should  possess  a  liberal  education,  a  knowledge  at  least  of  the 
elements  of  the  Latin  language,  and,  what  is  more  important,  some 
preliminary  knowledge  of  and  taste  for  the  natural  and  physical 
sciences,  especially  botany  and  chemistry.  ITo  lad  should  be  allowed 
to  undertake  the  duties  and  responsibilities  of  the  drug  business 
whose  faculties  of  observation  and  reflection  have  not  been  awakened 
by  previous  training,  and  who  does  not  bring  to  the  pursuit  a  desire 
and  a  capacity  to  render  himself  master  of  it. 

Much  of  the  success  of  the  pharmaceutical  store  will  be  dependent 
upon  the  discipline  maintained  among  those  to  whom  the  details 
of  the  business  are  necessarily  intrusted,  and  the  difficulties  sur- 
rounding the  proper  management  of  the  business  will  increase  as  it 
extends  and  involves  the  employment  of  more  numerous  apprentices 
or  other  employees,  unless  the  general  duties  of  all  are  specifically 
laid  down,  and  the  particular  duties  of  each  well  defined  and 
insisted  upon. 

The  rules  which  follow  were  prepared  by  my  valued  friend,  the 
late  Henry  C.  Blair,  a  man  of  many  estimable  traits  of  character 
and  of  high  standing  as  a  pharmacist;  they  were  designed  for  a 
store  employing  three  apprentices,  and  as  originally  prepared  were 
80  admirable  that  I  have  inserted  them  with  but  little  alteration. 
Although,  of  course,  they  require  modifications  to  suit  the  circum- 
stances of  dift'erent  establishments,  their  general  tenor  is  adapted 
to  all,  and  the  high  tone  of  professional  and  moral  rectitude  they 
require  renders  them  worthy  the  acceptance  of  every  apprentice 
who  would  deserve  the  approval  of  his  employer,  and  of  every  em- 
ployer who  desires  the  best  interests  of  bis  apprentice. 
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RULES  OF  A  PHARMACEUTICAL  STORE. 

General  Regulations  of  the  Store. 

1.  Business  hours  will  include  the  time  between  breakfast  and'6 
o'clock  P.  M.,  except  when  special  duty  may  require  it  otherwise. 

During  business  hours  all  hands  must  be  on  their  feet,  and  must 
be  employed  either  in  waiting  on  the  counter  or  at  some  regular 
store  duty. 

2.  As  waiting  on  the  counter  is  a  duty  which  requires  most 
knowledge  and  experience,  the  Senior  apprentice  must  always  serve 
where  there  is  one  customer;  when  two,  the  first  Junior  apprentice 
will  assist,  and  when  three  the  second  Junior  will  aid. 

The  Senior  apprentice  must  always  take  that  part  of  the  duty 
which  requires  most  knowledge  and  skill.  This  order  of  duty  must 
never  be  deviated  from  if  circumstances  will  at  all  admit  of  it. 

3.  Kever  put  up  an  article  without  you  are  certain  it  is  right. 

4.  In  every  instance,  customers  must  be  waited  on  with  prompti- 
tude, and  in  case  one  only  is  present  and  several  articles  are  wanting, 
or  a  prescription,  or  in  any  instance  where  assistance  will  expedite, 
the  first  Junior,  and  the  second,  if  necessary,  will  aid. 

Every  other  duty  must  give  way  to  that  of  waiting  on  the  counter 
except  when  serious  detriment  would  be  the  consequence. 

5.  Every  person  entering  the  store,  whether  pauper  or  president, 
infant  or  adult,  white  or  colored,  must  be  treated  with  courtesy  and 
kindness. 

6.  Boisterous  mirth  and  a  sullen  temper  are  to  be  equally  avoided 
as  productive  of  neither  business  nor  business  character.  The 
acquisition  of  a  uniformly  cheerful  temperament  is  an  attainment 
worth  far  beyond  the  price  it  usually  costs. 

7.  There  are  to  be  no  masters  and  no  servants.  Each  one  is  to 
feel  conscious  of  the  fact  that  the  performance  of  the  duties  assigned 
to  him  are  just  as  necessary  and  as  important  as  what  pertains  to 
any  other  hand  in  the  store.  All  useful  employment  is  honorable. 
Indolence  is  a  disgrace. 

8.  An  afternoon  of  every  week  will  be  devoted  to  cleaning  the 
store,  in  which  all  must  share  as  occasion  offers. 

As  neatness,  order,  cleanliness,  and  accuracy  are  necessary  and  not 
mere  accomplishments  in  a  Pharmacist,  all  are  required  to  practise 
them  constantly. 

9.  Every  apprentice  will  be  expected  to  become  a  graduate  of 
the  College  of  Pharmacy,  and  will  be  furnished  with  tickets  for 
the  lectures  of  the  College  and  every  opportunitj^  for  availing 
himself  of  the  honor  of  the  degree  of  that  Institution. 

To  deserve  this  degree  will  require  a  severe  economy  of  leisure 
hours,  and  their  appli'cation  to  the  study  of  those  books  which  re- 
late to  the  theoretical  and  practical  knowledge  necessary  to  make 
an  accomplished  Pharmacist. 

10.  Apprentices  need  but  few  social  acquaintances,  and  they 
should  be  very  select.    While  the  occasional  visit  of  a  well-behaved 
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young  friend  will  be  countenanced,  lounging  in  the  store  will  not 
be  tolerated. 

11.  Each  apprentice  will  have  at  his  disposal  an  afternoon  and 
evening  every  week,  and  every  other  Sunday.  The  afternoon  will 
comprise  the  time  between  12  o'clock,  at  noon,  and  6  o'clock  P.M., 
and  the  evening  between  6  o'clock  P.M.,  and  the  closing  of  the 
store.  These  privileges  will  not  be  interfered  with  unnecessarily. 
A  vacation  of  two  weeks,  every  year,  will  be  allowed  each  ap- 
prentice. 

12.  ISTo  apprentice  residing  in  the  house  will  be  allowed  to  be 
absent  at  night  after  the  closing  of  the  store,  Mathout  special 
permission. 

13.  It  is  not  the  wish  of  the  proprietor  of  the  store  that  any  of 
his  apprentices  should  extol  an  article  beyond  its  merit  to  advance 
his  pecuniary  interest,  or  to  say  or  do  aught  in  the  performance  of 
his  duty  that  he  would  not  be  willing  that  others  should  say  or  do 
to  him  under  the  same  circumstances. 

14.  As  all  are  presumed  to  be  members  of  the  proprietor's  family, 
their  intercourse  will  be  characterized  with  the  courtesy  becoming 
young  gentlemen. 

No  bond  of  apprenticeship  will  be  required  except  the  honor  of 
the  individual. 

Should  the  party  wishing  to  leave  before  the  allotted  time  ex- 
pires have  a  good  reason  for  so  doing,  the  pi-oprietor  will  not 
proljably  object ;  and  should  his  cause  be  a  bad  one  and  be  per- 
sisted in,  the  proprietor  will  certainly  not  offer  a  hindrance  to  his 
going. 

15.  A  cheerful  compliance  with  the  foregoing  rules  is  confi- 
dently expected,  and  the  repeated  infraction  of  a  known  regula- 
tion of  the  store  will  be  cause  for  a  dismissal. 

Specific  Duties  of  the  Senior  Apprentice. 

1.  To  see  that  the  specific  duties  of  his  Juniors  are  promptly  and 
well  performed. 

2.  To  wait  on  the  counter  in  the  morning  before  breakfast,  that 
they  may  not  be  hindered  in  the  performance  of  their  duties. 

3.  In  case  of  the  absence  of  either  of  his  Juniors,  to  take  the 
place  of  his  first  Junior. 

4.  He  is  to  take  charge  of  the  books, 

5.  To  take  knowledge  of  and  properly  note  any  articles  that 
may  be  needed  for  the  store,  including  goods  to  be  purchased,  and 
preparations  to  be  made. 

6.  To  see  that  the  drawers,  shelves,  and  cases  are  well  supplied 
with  such  articles  as  are  kept  on  hand  in  any  quantity. 

7.  To  keep  a  note-book  of  what  is  necessary  to  be  done  in  the 
ordinary  business  of  the  store,  and  to  designate  employment  for 
his  Juniors, 

8.  In  the  absence  of  the  Proprietor,  to  take  entire  charge  of  the 
store,  and  to  be  alone  responsible  for  its  business. 
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Specific  Duties  of  the  First  Junior  Apprentice. 

1.  It  will  be  his  duty  to  dust  the  counters  and  desks  thoroughly 
every  morning.  This  service  must  be  performed  before  breakVast, 
and  repeated  as  often  through  the  day  as  necessary. 

2.  In  case  of  the  absence  of  the  second  Junior  apprentice  he  is 
to  perform  his  duties. 

3.  He  is  to  paste  the  prescriptions  in  the  book  kept  for  that 
purpose  or  to  tile  or  copy  them,  once  every  week. 

4.  He  will  copy  the  bills  into  the  bill-book  once  every  week. 

5.  It  will  be  his  duty  to  keep  the  drawers  well  supplied  Avith 
paper  for  wrapping  purposes,  including  the  various  sizes  of  cut 
paper. 

6.  It  will  be  his  duty  to  clean  the  scales,  large  and  small,  once 
every  week,  and  oftener,  if  necessary. 

/Specific  Duties  of  the  Second  Junior  Apprentice. 

1.  He  is  to  open  the  store  in  the  morning,  make  the  fire,  and 
attend  to  it  through  the  day,  sweep  out  the  store,  w^ash  the  mortars, 
etc.,  keep  the  mineral-water  counter  clean,  and  the  sj'rup  bottles 
filled.    These  duties  are  to  be  performed  in  part  before  breakfast. 

2.  It  will  be  his  duty  to  take  entire  charge  of  the  labels,  keep- 
ing a  register  of  those  needed,  and  having  the  drawers  always  well 
supplied  with  labels  trimmed  for  use;  also,  to  have  the  proper 
drawers  well  provided  with  clean  vials,  and  with  pill,  powder,  and 
ointment  boxes. 

3.  It  wnll  be  required  of  him  to  do  such  errands  as  the  business 
of  the  store  may  demand,  and  to  close  the  store  at  night. 
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ON  THE  MANAGEMENT  OF  A  SICK  CHAMBER. 

The  following  hints  on  the  management  of  the  sick  chamber  are  chiefly 
from  the  pen  of  a  lady  of  intelligence  and  experience.  Although  ad- 
dressed especiall_y  to  nurses,  they  should  be  carefully  studied  by  prac- 
titioners of  medicine,  upon  whom  the  responsibilit}^  of  giving  direction  to 
the  conduct  of  the  sick  chamber  mainly  devolves. 

Ventilation. 

Few  persons  who  are  in  the  habit  of  visiting  the  sick  can  have  failed 
to  notice  the  great  clifTerence  in  the  state  of  the  air,  in  chambers  where 
cleanliness  and  good  management  have  been  in  exercise,  and  those  wherein 
the  value  and  importance  of  neatness  and  the  careful  admission  of  a  free 
current  of  fresh  air  have  been  overlooked.  If,  then,  temporar}^  visitors 
are  sensible  of  the  difference,  how  much  more  deeply  interested  must  the 
suffering  patient  be  in  the  attainment  of  a  free  and  healthy  atmosphere; 

Cleanliness. 

Since  it  is  often  difficult  to  get  a  sick  room  swept,  it  may  be  desirable, 
if  it  can  be  done  unheard,  to  get  at  least  a  part  of  the  carpeting  away 
now  and  then,  that  it  may  be  well  shaken.  A  few  tea-leaves  may  be 
thrown  over  a  part  of  the  room  at  a  time,  and  very  quietlj'  taken  up  with 
a  hand-brush.  And  in  those  cases  which  are  not  at  all  critical,  and  where 
anything  damp  can  be  admitted  into  the  room  with  impuuit}-,  a  mop, 
which,  after  being  dipped  in  water,  has  been  well  trundled.,  i^^J  be  just 
used  for  a  few  minutes  to  remove  the  flue  from  under  the  bed;  or  it  may 
be  very  carefully  passed  over  a  carpet,  if  nailed  down. 

Change  of  Posture,  Arrangement  of  the  Bed,  etc. 

It  is  scarcely  to  be  believed,  until  experienced,  the  relief  from  suffering 
wliich  a  change  of  posture  produces;  neither  is  it  generally  thought  of, 
how  much  alleviation  could  bo  attained  in  many  instances,  even  by  the 
fresh  cording  of  the  sacking,  with  special  attention  to  a  level  position ;  a 
hard  bed  or  mattress,  for  a  sulfei'lng  invalid,  is  not  recommended,  but  an 
arrangement  for  a  level  position  will  often  afford  great  comfort.  The 
sacking  first  tightly  corded  (but  splines  instead  of  sacking  are  much 
better),  then  a  straw  palliasse,  which,  if  not  newly  made,  ought  to  be  raised 
by  a  fresh  supply  of  straw  in  tiic  middle,  where  a  heavy  |)ressure  may 
have  rendered  it  uneven ;  over  tliis,  a  good  feather  bed,  which  ought  to 
be  gently  pressed  and  made  level,  then  a  mattress,  composed  first  of  a 
thick  bed  of  horseliair,  and  well  overlaid  with  excellent  long  wool ;  it 
ought  to  have  room  for  the  bed-post  at  each  of  its  four  corners,  so  that  it 
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may.not  only  be  turned  daily  irom.  side  to  side,  but  also  from  the  head  to 
the  feet;  indeed,  it  is  bettor,  as  it  regards  even  tiie  straw  palliasse,  to 
adopt  such  a  plan  as  niaj^  admit  of  the  turning  of  it,  and,  as  it  is  heavy 
and  unyielding,  it  is  better  to  have  the  corners  cut  out  at  each  of  its  two 
parts,  malving  a  small  oblong  of  the  same  material  and  height,  to  tie  on 
in  the  middle ;  or  an  inconvenient  aperture  might  be  made  there.  The 
proper  arrangement  of  pillows  is  of  no  small  importance,  and  in  cases  of 
lever  a  change  of  pillows  is  desirable;  this,  too,  furnishes  an  ojiportunity 
for  putting  on  fresh  pillow-cases. 

Make  circular  cushions,  in  the  form  of  a  ring,  of  old  linen  and  stuffed 
with  bran.  A  patient,  obliged  hy  disease  to  lie  continual!}'  on  one  side, 
will  find  great  relief  to  the  ear  or  prominent  bones  by  these  "  ring- 
cushions." 

Cleanliness  of  the  Person. 

Wash  and  refresh  the  patient  whenever  suitable,  also  brush  the  teeth 
and  hair — the  latter  ma}'  be  bathed  with  ba_y  rum,  lavender  water,  cologne, 
etc.  All  this,  subject  to  the  sti'ength  of  the  patient,  and  the  permission 
of  the  medical  attendant.  It  may  be  deemed  needless  to  give  the  above 
hint,  but  it  cannot  be  doubted  that  by  far  too  many  lose  the  full  enjoj-- 
ment  and  benefit  of  a  thorough  attention  to  the  cleanliness  of  the  person. 

Washing  Gups  and  Glasses. 

An  appropriate  table,  not  liable  to  injury,  is  a  great  convenience  in  a 
sick  room  ;  so  is  a  small  wicker  basket,  with  compartments  to  hold  the 
different  bottles  of  medicine  and  articles  of  diet.  It  maj'^  be  also  useful 
to  have  a  couple  of  baskets  with  compartments  to  hold  glasses  or  cups, 
one  of  these  being  sent  out  with  the  things  which  need  washing,  and 
alwa3's  ready  to  be  exchanged. 

Preservation  of  Ice. 

In  our  hot  summers,  one  of  the  greatest  practical  difficulties  in  nursing 
arises  from  the  spoiling  of  articles  of  food  prepared  for  the  sick  or  for 
infants,  and  which  must  be  kept  at  hand,  for  use,  especially  during  the 
night ;  it  is  also  a  desideratum  to  have  ice  at  hand  for  cooling  drinks,  etc. 
A  good  contrivance  for  this  purpose  is  made  by  I.  S.  Williams,  of  Phila- 
delphia. It  consists  of  a  double  can,  the  inside  of  galvanized  iron,  and 
the  outside  of  tin,  with  an  air-chamber  between ;  near  the  bottom  is  a 
diaphragm, below  which  a  piece  of  ice  is  placed,  and  a  bowl  or  other  utensil 
is  arranged  to  set  upon  this,  and  to  be  conveniently  lifted  out  by  a  wire 
handle.    This  answers  a  good  purpose. 

Change  of  Linen. 

A  frequent  change  of  linen  is  a  great  comfort  and  benefit,  in  most  cases. 
Let  the  bed  linen  be  frequentl}'-  changed  (when  suitable),  and,  in  serious 
cases  of  fever,  it  may  be  useful  to  untuck  the  bottom  of  the  bed  and  gentl_y 
shake  the  upper  clothes,  so  as  to  let  the  warm  and  impure  air  pass  away. 
Let  the  sheets  and  blankets  be  of  full  size,  that  they  may  be  tucked 
thoroughly  under  the  mattress,  ox  whatever  is  at  the  top.  It  is  a  comfort 
to  the  patient  to  have  all  straight  and  smooth  under  him,  and  nurses  are 
recommended  to  attend  to  this  more  than  once  in  a  day. 
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Change  of  Room. 

In  some  particular  cases  of  long  and  depressing  sickness,  a  change  of 
room,  conducted  with  great  prudence,  may  be  found  a  powerful  aid  to- 
wards recover3^ 

On  remoAnng  the  patient  into  another  room  this  ought,  if  in  the  spring, 
autumn,  or  winter,  and  even  in  part  of  the  summer,  to  be  very  carefully 
prepared  with  not  only  a  good  lire,  but  an  attention  to  the  doors  and  win- 
dows, that  all  be  shut,  and  the  temperature  brought  to  that  of  the  room 
about  to  be  left.  "When  at  any  time  a  patient's  room  is  to  be  aired,  the 
curtains  should  be  drawn  closely  round  the  bed.  Just  raising  the  window 
for  an  inch  or  two  will  be  useful,  if  it  be  for  a  short  time ;  but,  rather 
tiian  run  any  risk  to  the  invalid,  throw  on  aa  additional  blanket. 

Avoidance  of  Noise  and  Excitement. 

Much  conversation  is  often  injurious,  and  whispering  offensive. 
Place  a  pan  covered  with  sand  underneath  tlie  fire  to  receive  the  cinders, 
and  have  a  second  ready  to  make  an  exchange  when  this  is  taken  up. 
Let  the  number  of  the  visitors  in  the  room  be  chiefly  confined  to  those 
whose  services  are  effective,  and  let  all  wear  shoes  with  list  or  cloth  soles 
or  slippers.  The  rustling  of  silk  gowns  may  prove  an  annoyance  to  those 
who  are  in  a  very  weak  state,  also  the  rattling  of  cups,  stirring  the  fire, 
etc.  Those  only  who  have  suflTered  from  severe  illness  can  well  judge  of 
the  impoitance  of  preserving  a  quiet  mental  atmospliere  ;  how  little  those 
suffering  with  languor  and  pain  are  competent  to  sustain  the  pressure 
which  a  tale  of  woe  may  impose.  The  subject  of  conversation  should  be 
much  guarded,  while  a  cheerful  demeanor,  and  innocently  lively  manner, 
may  help  to  assuage  or  lessen  the  sense  of  distress. 

Sitting  up. 

Let  the  linen-horse  be  timely  placed  before  the  fire,  with  every  article 
likely  to  be  needed ;  and,  if  the  clothes  are  to  be  put  on  and  washing  in- 
cluded, let  the  hot  water  and  all  be  ready,  so  as  to  avoid  the  least  bustle. 
Spread  a  blanket  on  the  fl.oor  for  the  patient  to  walk  over. 

Neatness. 

An  increased  delicacj'^  of  the  stomach  and  sense  of  nicety  are  the  con- 
comitants of  disease,  and,  therefore,  the  nurse  and  all  around  sliould  be 
particularly  careful,  not  only  as  to  the  neatness  of  their  own  persons,  but 
that  every  dose  of  medicine,  and  all  food,  be  presented  in  the  most  tempt- 
ing, clean,  and  delicate  way.  To  promote  this,  it  may  be  desirable,  in 
long  illnesses,  to  have  at  hand  a  variety  of  small  vessels  of  different  sizes. 

Protection  from  Light.,  and  from  the  Blaze  of  Fire  and  Candle. 

Diseases  are  so  variable  in  their  eff'ccts,  that  no  minute  plan  is  suggested 
for  any  particular  case.  However  cheering  the  light  of  the  sun  in  many 
instances,  there  are  affections  where  a  judicious  nurse  would  be  called 
upon  to  screen  the  invalid  from  the  blaze  of  daj^  She  should  remember 
that,  by  a  little  arrangement  of  shutters  and  curtains,  a  room  may  still 
be  made  cheerful  by  a  sort  of  subdued  liglit;  while  in  some  distressing 
affections  of  the  head,  etc.,  from  severe  fever,  the  patient  can  hardl}^  bo 
too  much  indulged  by  the  darkening  of  the  room.  In  such  a  case,  the 
blaze  of  tiie  fire  must  greatly  augment  suffering.  Screens  ought  to  be  at 
hand,  as  well  for  that  as  for  tlie  candle.    The  nursery  lamp  will  be 
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found  useful  not  only  to  keep  a  screened  light  at  hand,  but  also  for 
warming  soups,  beef-tea,  or  other  articles  of  nourishment. 

Important  that  the  Nurse  he  taken  care  of. 

The  nurse  who  is  much  engaged  in  night  service  ought  to  be  carefnll)^ 
spared  in  the  day  ;  she  must  have  rest,  or  she  cannot  long  hold  out. 
When  sitting  up  at  niglit,  some  strong  coffee  or  tea,  ready  made,  should 
be  prepared,  that  it  may  be  warmed  and  taken  without  the  least  disturl> 
ance  to  the  sick  person.  Some  nurses  make  a  great  noise  with  the 
clattering  of  tea-things,  which  ought  to  be  avoided. 

Gentleness  and  Kindness. 

All  who  surround  the  patient  should  be  kind,  gentle,  and  patient ;  not 
a  sound  of  harshness  or  evidence  of  discord  should  reach  his  ear.  Any 
discussion  as  to  whether  this  or  that  be  best,  should  be  avoided  in  his 
presence.  Some  persons,  with  the  greatest  desire  to  do  right,  do  too 
much.,  and,  without  intending  it,  interrupt  a  sufferer  by  unimportant 
questions  and  inquiries,  and  by  moving  about  the  room,  when  they  would 
often  do  a  mucli  greater  service  by  sitting  quietly  beside  the  bed,  attend- 
ing to  requests  emanating  from  the  patient,  whose  feelings  and  ]3refereuces 
should  always  be  consulted  and  accorded  with,  if  not  interfering  with 
medical  directions,  or  being  in  themselves  palpably  improper  and  in- 
jurious. There  is,  perhaps,  scarcely  any  situation  in  which  the  call  is 
greater  upon  the  Christian  virtues  than  in  a  sick  chamber,  for  it  verj- 
often  happens  that  disease  makes  a  great  impression  upon  the  nervous 
system,  and  pain  and  suffering  disturb  the  accustomed  placiditj'  of  the 
invalid,  who,  with  every  desire  to  bend  patiently  under  the  affliction,  may 
now  and  then  seem  scarcely  able  to  appreciate  the  kindest  efforts  to 
minister  to  his  need. 

To  avoid  Unreasonable  Interruption. 

Particularly  guard  the  sufferer  who  has  just  fallen  asleep.  The  person 
having  the  cliief  responsibility  should  be  instructed  to  pass  the  feather}- 
end  of  a  quill  through  the  keyhole,  whenever  sleep  or  vmy  other  cause 
renders  interruption  unsuitable  ;  and  this  sign  should  be  strictly  regarded. 
It  is  far  better  than  risking  disturbance  to  the  patient  hy  trying  a  locked 
door.    Tie  the  quill  to  the  handle  of  the  door,  that  it  be  not  lost. 

A  Dying-bed. 

Let  no'  one  annoy  the  patient  by  sitting  on  the  bed,  or  indulging  in 
earnest  expressions  of  surprise  or  grief.  All  around  ought  to  be  still ; 
no  calling  out,  "  Oh,  he's  dying,"  etc. 

It  should  be  carefully  ascertained  that  the  ho^y  be  placed  in  the  easiest 
posture.  The  bed-curtains  should  be,  in  most  cases,  gently  undrawn,  and 
the  least  possible  interruption  given  to  the  admission  of  fresh  air.  All 
but  those  who  are  fanning  the  patient,  or  perhaps  moistening  the  parched 
mouth  or  otherwise  pronioting  his  comfort,  should  be  careful  to  keep  at 
a  distance  from  the  bed,  and  be  quietly  seated.  It  is  believed  that  few 
can  tell  the  suffering  ol'ten  inflicted  on  the  dying  by  the  thoughtless 
bustle  of  attendants  and  even  friends.  The  speaking  in  a  loud  tone,  the 
setting  down  of  even  a  glass  or  vial,  may  often  cause  distress.  No  sound 
should  disturb,  beyond  an  occasional  and  necessary  whisper,  the  solemn 
period  of  dissolution. 
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Preparations  xiseb  as  Articles  of  Diet  for  the  Sick  and 

Convalescent. 

Ai'rowroot  Pap. 

Take  of  Arrowroot,  one  large  tablespoonful. 
Water,  one  pint. 

First  mix  the  arrowroot  well  into  a  paste  with  a  little  of  the  cold 
water ;  bring  the  remainder  of  the  water  to  a  boiling  heat ;  then  stir  iu 
the  arrowroot ;  let  it  boil  a  few  minutes  ;  sweeten  it  with  loaf  sugar. 

The  preparation  of  arrowroot  pap  with  milk  renders  it  richer  and  more 
nutritious,  though  sometimes  not  allowable. 

The  application  of  direct  heat  to  preparations  of  this  description, 
always  involves  the  danger  of  scorching  them,  and  the  intervention  of  a 
water-bath  is  found  to  prevent  the  accident.  The  apparatus  known  as 
Hecker's  farina  boiler,  figured  on  page  106,  is  made  for  the  purpose,  and 
is  a  useful  utensil  in  any  family. 

Arrowroot  Pap,  with  Milk. 

Put  in  a  saucepan,  to  boil,  one  pint  of  milk ;  stir  very  smoothly,  into 
a  cup  of  cold  milk,  a  dessertspoonful  of  arrowroot ;  when  the  milk  boils, 
stir  in  the  arrowroot ;  continue  to  stir  until  it  is  cooked,  which  will  be  in 
five  or  ten  minutes  ;  then  remove  it  from  the  fire,  and  sweeten  to  the  taste. 

Toast  Water. 

Cut  a  slice  of  stale  bread  half  an  inch  thick,  a  finger  length  long ;  cut 
off  the  crust,  and  toast  it  quite  brown,  but  not  scorched ;  while  hot,  put 
it  into  a  small  pitcher;  pour  over  half  a  pint  of  boiling  water;  cover  it 
tightly  and  when  cool  pour  it  ofi"  and  strain. 

Mulled  Wine. 

Put  cinnamon  or  allspice  (to  the  taste)  into  a  cup  of  hot  water  to 
steep  ;  add  three  eggs,  well  beaten,  with  sugar  ;  heat  to  a  boil  a  pint  of 
wine ;  then  put  in  the  spice  and  eggs,  while  boiling,  and  stir  them  until 
done,  which  will  be  in  three  minutes. 

Jelly  for  Invalids. 

Cut  a  penny  roll  into  thin  slices ;  toast  them  to  a  light  brown ;  tlien 
boil  gently  in  a  quart  of  water  until  it  jellies  ;  strain  it  upon  a  fe^Y  shavings 
of  lemon-peel ;  sweeten,  and  add,  if  liked,  a  little  wine  and  nutmeg. 

Eggnog. 

Take  the  yelks  of  eight  eggs  ;  beat  them  with  six  large  spoonfuls  of 
pulverized  loaf  sugar ;  when  this  is  a  cream,  add  the  third  part  of  a  nut- 
meg, grated ;  into  this  stir  one  tumblerful  of  good  brandy,  and  one  wine- 
glass of  good  Madeira  wine ;  mix  them  well  together ;  liave  read.y  the 
whites  of  tlie  eggs,  beaten  to  a  stiff  froth,  and  beat  them  into  the  mixture  ; 
when  all  are  well  mixed,  add  three  pints  of  rich  milk. 

Panada. 

Cut  two  slices  of  stale  bread  half  an  inch  in  thickness  ;  cut  off  the  crust ; 
toast  them  a  nice  brown  ;  cut  thorn  into  squares  of  two  inches  in  size ; 
lay  them  in  a  bowl,  sprinkle  a  little  salt  over  them,  and  pour  on  a  pint 
of  boiling  water ;  grate  a  little  nutmeg. 
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Ta2')ioca. 

Soak  two  tablespooufuls  of  very  clean  tapioca  in  two  teacups  of  cold 
water  over  night ;  in  the  morning,  add  a  little  salt,  one  pint  of  milk,  or 
water  if  milk  cannot  be  taken ;  simmer  it  until  quite  soft ;  stir  well  while 
cooling ;  when  done,  pour  into  a  bowl,  and,  if  allowed,  add  sugar,  a  spoon- 
ful of  wine,  and  a  little  nutmeg. 

Bice  Jelly. 

Take  of  rice,  one-quarter  of  a  pound  ;  white  sugar,  half  a  pound  ;  water, 
one  quart.  Boil  these  well  together,  carefully  stirring  them  till  the  wiiole 
becomes  a  glutinous  mass.  Strain  off  into  a  dish  or  form.  When  cool,  it 
is  fit  for  use.  This  preparation  may  be  flavored  with  rose-water,  orange- 
flower  water,  or  lemon-juice,  as  may  best  suit  the  palate  of  the  patient, 
or  as  directed  by  the  physician. 

Iceland  3Ioss  Jelly. 

Take  of  Iceland  moss,  two  ounces ;  water,  one  quart.  First  wash  the 
moss  in  some  cold  water ;  then  put  it  into  the  quart  of  water,  and  boil 
slowly  till  very  thick,  adding  white  sugar  till  sufHcientl^'  sweet,  then  strain 
through  a  cloth.  When  cold,  it  will  be  fit  for  use,  and  may  be  eaten  with 
spices,  if  allowed.    Irish  moss  jelly  may  be  prepared  in  the  same  way. 

Sago  Jelly. 

Take  four  tablespoonfuls  of  sago,  one  quart  of  water,  juice  and  rind  of 
one  lemon ;  sweeten  to  the  taste.  Mix  all  the  ingredients  well  together ; 
let  it  stand  for  half  an  hour ;  then  put  it  on  to  boil,  till  the  particles  are 
entirely  dissolved  ;  it  should  be  constantly  stirred.  It  is  very  much  im- 
proved by  the  addition  of  wine. 

Calves'  Feet  Jelly. 

Boil  two  calves'  feet  in  one  gallon  of  water,  down  to  a  quart ;  then 
strain  it,  and,  when  cold,  skim  off  all  the  fat ;  take  up  all  the  clear  jell}'. 
Put  the  jelly  into  a  saucepan,  with  a  pint  of  wine,  half  a  pound  of  loaf 
sugar,  the  juice  of  four  lemons,  the  white  of  six  or  eight  eggs  beaten 
into  a  froth.  Mix  all  well  together.  Set  the  saucepan  upon  a  clear  fire, 
and  stir  the  jelly  till  it  boils.  When  it  has  boiled  ten  minutes,  pour  it 
through  a  flannel  bag  till  it  runs  clear. 

Essence  of  Beef. 

This  is  prepared  from  lean  meat,  by  cutting  it  into  small  pieces,  adding 
a  little  salt,  then  introducing  into  a  wide-mouth  bottle,  corked  tightly, 
and  heating  it  gradually  by  immersing  in  a  kettle  of  water,  to  whicii  heat 
is  applied  till  it  boils.  After  a  few  hours  digesting  in  this  Avay,  the  juice 
is  drawn  off,  and  constitutes  the  most  concentrated  ibi'm  of  nourishment. 

Beef  Tea. 

Take  of  lean  beef  one-quarter  of  a  pound,  a  pint  and  a  half  of  water, 
salt  sufficient  to  season  it.  When  it  begins  to  boil,  skim  it  live  minutes  ; 
then  add  two  blades  of  mace ;  continue  tlie  boiling  ten  minutes  longer, 
when  it  will  be  ready  for  use.    (See  Liebig's  Broth,  page  36G.) 
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Chicken  Broth, 

Clean  half  a  chicken ;  on  it  ponr  one  quart  of  cold  water,  and  a  little 
salt ;  put  in  a  spoonful  of  rice  ;  boil  two  hours  very  slowly,  and  tightly 
covered  ;  skim  it  well ;  just  before  using  it,  put  in  a  little  chopped  parsley. 

Chicken  Jelly. 

Cut  up  a  chicken;  put  it  into  a  stone  jar;  break  all  the  bones;  cover 
very  closely;  set  the  jar  into  boiling  water  ;  keep  it  boiling  three  hours 
and  a  half;  strain  off  the  liquor ;  season  with  salt  and  a  very  little  mace. 

Rice  Jelly. 

Boil  a  quarter  of  a  pound  of  the  best  rice  flour,  with  half  a  pound  of 
loaf  sugar,  in  a  quart  of  water,  until  the  whole  becomes  one  glutinous 
mass ;  strain  off  the  jelly,  and  let  it  stand  to  cool.  This  is  nutritious 
and  light. 

Slippery  Elm  Bark  Jelly. 

Four  large  spoonfuls  of  the  bark,  chipped ;  pour  on  it  one  quart  of 
cold  water ;  let  it  stand  all  night ;  stir  it,  and  let  it  settle ;  the  next 
morning  pour  off  the  water  ;  slice  the  rind  of  a  lemon  very  thinly,  and, 
with  the  juice,  put  it  in  the  water  strained;  let  it  simmer,  very  gently, 
fifteen  minutes  ;  then  sweeten,  and  pour  in  a  mould  to  cool  and  harden  ; 
take  out  the  rind  before  putting  it  in  the  mould. 

Wine  Whey. 

Boil  a  pint  of  new  milk  ;  add  to  it  a  glass  or  two  of  white  wine  ;  put 
it  on  the  fire  until  it  just  boils  again;  then  set  it  aside  till  the  curd 
settles ;  pour  off  the  clean  whey ;  sweeten  to  the  taste ;  cider  serves  as 
well  as  wine  to  curdle  milk,  if  it  is  good  country  cider. 

Corn  Meal,  or  Oatmeal  Gruel. 

Put  in  a  clean  saucepan  one  pint  of  water  to  boil ;  when  boiling,  mix 
of  oatmeal  two  large  spoonfuls,  in  a  half  pint  of  milk,  and  a  little  salt ; 
stir  this  into  the  boiling  water  ;  stir  it  well ;  let  it  simmer  thirty  minutes ; 
then  strain  through  a  hair-sieve  ;  if  the  patient  can  bear  it,  stir  in  a  large 
spoonful  of  the  best  brandy  after  it  is  strained  and  sweetened,  and  add  a 
little  grated  nutmeg ;  if  corn  meal  is  used,  stir  the  dry  corn  meal  into 
the  boiling  water ;  two  large  spoonfuls  to  a  pint  of  boiling  water,  and  a 
half  pint  of  new  milk ;  season  as  the  other. 

Vegetable  Soup. 

Take  two  white  potatoes,  one  onion,  a  piece  of  well-baked  bread.  Put 
these  into  a  clean  stewpan,  in  one  quart  of  water ;  boll  them  down  to  a 
pint;  throw  into  the  vessel  some  parsley  or  celery;  cover  the  vessel 
closely  ;  remove  it  from  the  fire,  and  allow  the  herbs  to  steep,  while  the 
liquor  is  cooling,  under  cover ;  season  to  the  taste. 

Caslillo7i's  Powders. 

Take  of  Powdered  tra^acanth, 
Powdnrod  safTO, 
Powdered  salep, 
Su£;ar,  each,  one  ounce. 
Prepared  oyster-shell,  two  drachms. 


938 


APPENDIX. 


Mix  them  thoroughly,  and  fold  into  papers  contaming  eacli  one 
drachm. 

Directions. — Mix  a  powder  Avith  four  tablespoonfiils  of  cold  milk  in  a 
Ijowl.  Then  transfer  it  to  a  milk-pan,  and  while  stirring,  pour  upon  it 
graduall.y  one  pint  of  boiling  milk,  and  boil  for  a  quarter  of  an  hour. 
Sugar  may  be  added,  to  the  taste. 

SMALL  OUTFIT 


FOR  A  PHYSICIAN  COMMENCING  PRACTICE  IN  THE  COUNTRY. 

The  following  list  of  Medicines  and  Preparations  may  be  regarded  as  the  least 
on  which  a  physician  who  is  obliged  to  dispense  his  own  prescriptions  can 
commence  practice.  It  is  intended  that  the  Medicines  and  Preparations 
shoidd  be  put  up  in  substantial  Ground-Stoppered  Bottles. 

4  oz.  Pulvis  extract,  glycyr- 

rhizi3e. 
1  oz.  Pulvis  gambogiae. 
1  oz.      "  ipecacuaiilise 

3  oz.    Pulvis  ipecacuanhse 
comp. 

1  oz.  Pulvis  opii. 

4  oz.      "     rhei  (E.  Ind.). 

2  oz.     "  scillfE. 
6  oz.     "      sod»  boratis. 
8  oz.  Quassia. 
1  oz.  QuinisB  sulphas. 
4  oz.  Rheum. 
6  oz.  Sapo  (Castil.  alb.). 
4  oz.  Senega. 
4  oz.  Serpentaria. 
1  16  Sodii  bicarb. 
8  oz.  Sulphur  sublirti. 
1  pint  Spiritus  setlieris  nit. 
\  pint  Spirit.  £etheris  comp. 
1  pint   Spiritus  lavnndulte 

comp. 

J  pint    Syrupus  ipecacu- 

anhoa. 
J  pint  Syrupus  scilVre. 
i  pint       "      rhei  arom. 
1  pint   Tinctura  cinchonoe 

comp. 
1  pint  Tinctura  opii. 

1  pint  "  "  camph. 
4  oz.  Unguentum  hydrarg. 

mercury). 
4  oz.  Unguentum  hydrarg. 

uitratis. 
J  pint  Vin.  colchici  rad. 

2  oz.  Zinci  oxidum. 
6  oz.     "  sulphas. 


8  oz.  Acacia. 

^  pint  Acidum  nceticum. 

3  oz.       "  citricum. 

2  oz.       "  muriaticum. 

3  oz.       "  nitricum. 

^  pint      "      sulph.  arom. 

1  oz.        "  tannicum. 

2  pints  Alcohol. 

4  oz.  Alumen. 

4  oz.  Ammonii  carbonas. 
4  oz.       "  murias. 
1  pint      "  Aqua. 
^  pint    Ammonite  spiritus 
arom. 

1  oz.  Antim.  et  potass,  tart. 
\  oz.  Argenti  nitras.  cryst.  ■) 

1  oz.  "  "  fusa.  J 
4  oz.  Assafoetida. 

8  oz.  Camphora. 

2  oz.  Cardamomum. 

4  oz.  Ceratum  cantbaridis. 

3  oz.  Chloroformum. 
2  oz.  Collodium. 

^  pint  Copaiba. 

1  oz.  Creasotum. 

6  oz.  Creta  praeparata,  or  I 

4  oz.  Calcis  carb.  praecip.  j 
4  oz.  Cupri  sulphas. 

2  oz.  Ergota  (whole  or  pow- 
dered). 

J  pint  jEther  (Letheon). 

1  oz.  Extractum  aconiti 

1  oz.  Extractum  belladonnse. 

1  oz.    Extractum  colocynth 
comp.  pulv. 

2  oz.  Extractum  gentianae. 
1  oz.  Extractum  hyoscyauii. 


1  oz.  Extractum  jalapsB  pul- 
veris. 

8  oz.  Extractum  valerianso 
fiuid. 

8  oz.  Ferri  subcarbonas. 

1  oz.  Ferrum  rednctuni. 

^  pint  Ferri  chloridi  tinct. 

4  oz.  Fceniculum. 

8  oz.  Gentiana  contus. 

4  oz.  Hydrarg.  niassa. 

4  oz.       "        chlorid.  mit. 

2  oz.       "        oxid.  rub. 

2  oz.       "        cum  creta. 

1  oz.  lodiniura. 

^  pint  Liquor  hydrarg.  et 

arsen.  iodid. 
\  pint  Liquor  potassii  arse- 

nitis. 

3  oz.  Magnesia. 

2  lb  "  sulphas. 
^  oz.  Morphise  sulphas. 
2  oz.  M3'rrha. 

h  oz.  Oleum  cinnamomi. 


h  oz. 
I  oz. 
1  pint 
1  pint 


limonis. 
menthse  pip 
ricini. 

terebinthinse. 
tiglii. 


G  oz.  Plumbi  acetas. 
3  oz.  Potassii  bicarb. 
12  oz.      "  bitartras. 

3  oz.        "  citras. 

4  oz.       "  chloras. 
0  oz.       "  nitras. 

2  oz.  Potassii  iodidum. 
G  oz.  Pulvis  acacioB. 

3  oz.     "    aloes,  See. 


I  i\r  P  L  E  M  E  N  T  S. 


Scales  and  weights, 
fgiv.  Grad.  Measure. 
1  Mortar  and  pestle. 

1  Pill  tile. 

2  Spatulas. 


J  gross  vials. 
German  flint. 


J  doz.  f  gviij. 

\  doz.  f  gv). 
1 }  doz.  f  §iv. 
1  i  doz.  f  .^ij. 
]|  doz.  f§.i. 
1    doz.  f  sss. 


1  Funnel. 

1  qr.  Wrapping  &  filtering  paper. 

1  gross  Vial  corks. 

2  papers  Pill  boxes. 

2  yards  Adhesive  plaster  in  tin 
case. 
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This  Catalogue  is  retained  as  a  guide  to  the  Practitioner  of  Medicine  who 
intends  dispensing  his  own  prescriptions,  and  was  formerly  termed 


A  MORE  COMPLETE  OUTFIT. 

But  the  great  changes  which  have  taken  place,  from  various  causes,  render 
the  value  quite  dillerent  and  constantly  Huctuating. 


1  ft  Acacia, 
i  lb      "  pulvis. 
1  pint  Alcohol. 
^  pint  Acidum  aceticum. 


1  oz. 
4  oz. 
1  oz. 
4  oz. 
4  oz. 
J  pint 
1  oz. 


benzoicum. 

citricum. 

bydroc.  dil. 

muriaticum. 

nitricum. 

sulph.  arom. 

tannicum. 


4  oz.  Aloe  pulvis  (Soc). 

8  oz.  Alumen. 

4  oz.  Ammonii  carbonas. 

1  pint     "  nqua. 

4  oz.       "  murias. 

i  pint     "       spt.  arom. 

4  oz.  Antim.  et  potass,  tart. 

^  oz.  Argenti  nitras.  cryst. 

I  oz.       "         "  fusa. 

4  oz.  Assafoetida. 

1  oz.  Bismutbi  subnitras. 

8  oz.  Camphora. 

4  oz.  Cardamomum 

6  oz.  Creta  prteparata,  or 

4  oz.  Calc.  carb.  praacip. 

G  oz.  Chloroformura. 

8  oz.  Cinchona  rub.  pulv. 

1  oz.  Cinchonfe  sulphas. 

]  oz.  Creasotuin. 

8  oz.  Ceratum  cantharidis. 

8  oz.       "  resiniB. 

8  oz.       ■"  simplex. 

i  pint  Copaiba. 

1  ft  Cubebiie  pulv. 

2  oz.  CoUodium. 


]  oz.  " 
4  oz.  Ergota. 
1  ft  yEther. 
1  oz.  Extract. 
1  oz.  " 
1  oz.  '« 

1  oz.  " 

2  oz.  " 
2  oz.  " 
1  oz.  " 
1  oz.  " 
8  oz.  " 
1  ft 

1  ft 

noe  fluidum. 


cantharidal. 


aconiti. 

belladonnse. 

conii. 

hyoscyami. 
coloc.  c.  pulv. 
jalapco  pulv. 
nucis  vomicae, 
quassiaj. 
taraxaci. 
sennse  fluid, 
spigel.  et  aen- 


^.pint  Ext.  Valerianae  fluid. 

4  oz.  Ferri  cai-bon.  uiassa 
(Vallet). 

8  oz.  Ferri  subcarb. 

1  oz.     •'  citras. 

^  pint  "  sesquisulph.  sol. 
(with  directions  for  pre- 
paring liydriitcd  peroxide 
■when  required). 

1  oz.  Ferrum  redactum. 

8  oz.  Fceniculum. 

1  oz.  Gambogiae  pulv. 

1  ft  Gentianaa  contus. 

4  oz.  Glycyrrhiza3  ext.  pulv. 
4  oz.  "        rad.  " 

2  oz.  Glycerinum. 

^  ft  IJydrarg.  massa. 
J  ft       "       chlor.  mit. 

1  oz.      "       cum  creta. 

2  oz.      "       oxid.  rub. 
1  oz.      "  iodidum. 

1  oz.  lodinium. 

4  oz.  Ipecacuanhae  pulvis. 
4  oz.  Jalapoe  pulvis. 
8  oz.  Juniperus. 

2  oz.  Kino. 

4  oz.  Liquor  iodinii  comp. 

^  pint    ''     hyd.  et  ars.  iod. 

I  pint    "     potass,  arsenit. 

]  ft  bot.  Magnesia. 

^-  ft  Magnesii  carb. 

5ft       "  sulphas. 

G  oz.  Manna. 

^  oz.  Morphiae  sulphas. 

I  oz.        "  acetas. 

|.  oz.        "  murias. 

4  oz.  Myrrha. 

1  oz.  Oleum  anisi. 

1  oz.      "  cinnamomi. 

1  oz.      "  limonis. 

1  oz.      "     mcntha3  pip. 

1  bot.     "  olivao. 

1  pint    "  ricini. 

1  pint    "  tercbintbino3. 

1  oz.  tiglii. 

2  oz.  Opii  pulvis. 

8  oz.  Plurabi  acetas. 
2  oz.      "  carbonas. 
2  oz.  Potassa  (caustic). 
4  oz.  Potassii  bicarbonas. 
2  ft        "  bitartras. 


4  oz.  Potassii  citras. 
4  oz.  "  nitras. 
8  oz.       "  sulphas. 

2  oz.       "  iodidum. 

3  oz.  Pulvis  ipecac,  comp, 
8  oz.  Quassia. 

1  oz.  Quiuiaa  sulphas 

G  oz.  Eheum  (E.  Ind.). 

4  oz.  Rhei  pulvis. 

4  oz.  Sapo  (Castil.). 
8  oz.  Sarsaparilla. 

2  oz.  Scillae  pulv. 

8  oz.  Senna  (Alex.). 
8  oz.  Senega. 
8  oz.  Serpentaria. 
1^  ft  Sodii  bicarbonas. 
4  oz.     "    borat.  pulv. 
8  oz.     "    et  potass,  tart. 
4  oz.     "  phosphas. 
8  oz.  Spigelia. 
^  oz.  Strychnia. 
4  oz.  Sulphur  prascip. 

"  sublim. 
pint  Spirit,  ammon.  arom. 
I  pint     "      aethevis  comp. 
1  pint     ''  "  nitrici. 

^  pint     "     lavand.  comp. 
I  pint  Syrup,  ipecacuanhae. 
I  pint  Syrupus  ferri  iod. 
1  pint       "     pruni  virg. 
1  pint       "     rhei  aromat. 
1  pint       "  scillae. 
^  pint       "  senegae. 
4  oz.  Tinctura  aconiti  rad. 


1 


1  pint 
i  pint 
^  pint 
1  pint 
1  pint 
1  pint 


cinchonas  c. 
digitalis, 
ferri  chloridi. 
opii. 

"  camph. 
zingiberis. 


^  ft  Ung.  hydrarg. 
I  lb    "         "  nitratis. 
I  ft    "  simplex. 
^  ft  Uva  ursi. 
^  ft  Valeriana. 
1  pint  Vinum  antimonii. 
J  pint      "  crgotac. 
^  ])int  coichici  rad. 

I  oz.  Veratria. 
4  oz.  Zinci  oxidum. 
8  oz.     "  sulphas. 
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RECIPES  FOR  SOME  OF  THE  MORE  IMPORTANT  POPULAR  MEDICINES. 

Daily's  Carminatice. 

The  published  recipes  for  this,  as  found  in  the  formularies,  are  not  those 
used  generally  by  druggists.  Some  of  the  ingredients  in  the  original 
recipes  are  procurable  with  difficulty,  and  add  so  much  to  the  expense  of 
the  preparation,  that  by  common  consent  they  are  left  out.  The  formula, 
as  given  by  the  College  of  Pharmacy,  is  nearly  identical  with  that  which 
1  have  used  for  a  number  of  years,  and  I  give  it  below. 


Parts. 

75. 

3. 125. 
200. 
op.  37.5. 
1000. 


Take  of  Carbonate  of  magnesium    ....  ^vj 

Carbonate  of  potassium   gij 

Sugar   .^xvj 

Tincture  of  opium   fsiij 

Water   Ov 

Oils  of  caraway, 
Fennel, 

Peppermint,  each   Tt^x, 

(To  the  above  may  be  added — 

French  brandy  f  oiv. 

Prepared  chalk  gij.) 

Triturate  together  the  essential  oils,  sugar,  magnesium  (and  jDrepared 
chalk,  if  added),  then  add  the  water,  and  afterwards  the  remainder. 
Dalby's  carminative  contains  one  grain  of  opium  to  about  an  ounce. 


Dewees^  Carminative. 

Take  of  Carbonate  of  magnesium 

Sugar   

Tincture  of  assafostida  . 
Tincture  of  opium  .  .  . 
"Water  


,5iss. 
Siij. 

Oiss. 


Triturate  together  \mtil  the}'  are  mixed. 


Bateman's  Pectoral  Drops. 

Take  of  Diluted  alcohol  Cong,  j  1000. 

Ked  Sanders,*  rasped  §ss  31.25. 

Digest  for  twenty-four  hours,  filter,  and  add — 

Opium,  in  powder  .^ss  31.25. 

Catechu,  in  powder  Jss  31.25. 

Camphor  5ss  31.25. 

Oil  of  anise  fSj  7.81. 

Digest  for  ten  days. 

This  preparation  contains  about  one  grain  each  of  opium,  catechu,  and 
camphor,  to  the  f.5ss,  corresponding  in  strength  with  tinctura  opii  cam- 
phorata,  U.  S.  P. 

Oodfretfs  Cordial. 


Take  of  Tincture  of  opium   f  .fvj  op.  34.51 

Molasses  (sugar  house)   Oiv  367.8 

Alcohol   f.^viij      40.  _ 

Water   Oviss  551.7 

Carbonate  of  potassium   ^v 

Oil  of  sassafras   f^j 


Pnrts. 


1000. 


5(.o. 
11. 


*  Superseded  by  Caramel  Mij. 
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Dissolve  the  carbonate  of  potassium  in  the  water,  add  the  molasses, 
and  heat  over  a  gentle  fire  till  they  simmer,  remoA^e  the  scum  which  rises, 
and  add  the  laudanum  and  oil  of  sassafras,  having  previously  mixed  them 
well  together. 

Tliis  preparation  contains  a  little  OA^er  one  grain  of  opium  to  the  ounce, 
and  is  about  half  the  strength  of  the  foregoing. 

Balsam  of  Honey. 

Take  of  Balsam  Tolu  §j. 

Benzoic  acid  giss. 

Jfop^y,-  •   s.yj- 

Opmm  (powd.)  i  SiJ- 

Cochineal  gj. 

French  brandy  Oiij. 

Mix,  and  digest  together  for  a  few  days,  then  filter. 

Coviposition  Powders.  {Tliompsonian.) 

Take  of  Powdered  bayberry  root   Bj, 

Powdered  ginger   Bss. 

Powdered  cayenne   gj. 

Powdered  cloves   gj. 

Mix,  by  passing  through  a  sieve. 

No.  6 — not  Drops.  {Tliompsonian.) 

Take  of  Capsicum  (powd.)   gj. 

Myrrh  (contus.)   giv. 

Alcohol   Oij. 

Displace. 

Haarlem  Oil. 

Take  of  01.  Sulphurat   Oiij. 

Petrol.  Barbadens  ;    .    .    .  Oj. 

01.  succin  (crude)   O'iss. 

01.  terebinth   Oviij. 

01.  lini   Oiv. 

Mix. 

Turlington's  Balsam  of  Life. 

The  officinal  tinctura  benzoini  composita  is  sold  under  this  name,  but 
the  druggists  who  put  it  up  in  the  peculiar  and  very  odd-shaped  vials,  in 
whicli  it  was  originally  vended  in  wrappers  descriptive  of  its  virtues,  use 
various  recipes  for  making  it.  The  following  is  that  published  by  the 
Philadelphia  College  of  Pharmacy,  and  used  in  many  of  the  best  estab- 
lishments. The  original  recipe  for  this,  as  filed  in  the  office  of  rolls 
in  London,  contained  twenty-eight  ingredients. 

Take  of  Alcohol   Oiy. 

Benzoin   .5vj. 

Liquid  storax   gij. 

Socotrine  aloes   gss. 

Peruvian  balsam   gj. 

Myrrh   gss. 

Angelica  

Balsam  Tolu   3\]- 

Extract  of  liquorice   5y". 

Digest  for  ten  days  and  strain. 
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Opodeldoc. 

Take  of  Common  soap  (sliced),  three  ounces. 
Camphor,  an  ounce. 
Oil  of  rosemary' 

Oil  of  origanum,  each,  a  fiuidrachm. 
Alcohol,  a  pint. 

Digest  the  soap,  by  means  of  a  sand-bath,  with  the  alcohol  till  it  is 
dissolved,  then  add  the  camphor  and  oils,  and  when  they  are  dissolved 
pour  the  liquid  into  wide-mouth  two-ounce  bottles. 

British  Oil. 

Take  of  Oil  of  turpentine   f  .fiv. 

Oil  of  flaxseed   Oiij. 

Oil  of  amber   Oj. 

Oil  of  juniper   f.^ss. 

Petroleum  (Barbadoes)   5'ij. 

Petroleum  (American)     .........  ^ij. 

Mix  them  well  together. 

Whitehead's  Essence  of  Mustard. 

Take  of  01.  terebinth   Oxij. 

Campborse   I5  lb.  com. 

01.  succin.  rectif.   f  siv. 

Sem.  sinapis,  pulv.  (Flava)   16  oz.  com. 

Digest  for  seven  days,  filter,  and  add — 

Tr.  curcuma  q.  s. — Add  color. 

Hooper's  Female  Fills. 

Parts. 

Take  of  Aloes   5viij  400. 

Dried  sulphate  of  iron   gij  giss.  "I 

or  Crystallized  sulphate  of  iron   ^iv  J  "  * 

Extract  of  black  hellebore   §ij  100. 

Myrrh   |ij  100. 

Soap   |ij  100. 

Powdered  canella   |j  50. 

Powdered  ginger   5j  50. 

1000. 

Beat  them  well  together  into  a  mass  with  syrup,  or  water,  and  divide 
into  pills,  each  containing  two  and  a  half  grains. 

Richards'  Chalk  Mixture. 

Take  of  Precip.  carbonate  of  calcium. 

Sugar,  of  each   §j. 

Comp.  spt.  lavender, 

Tinct.  kino,  of  each   f.oj- 

Essence  of  cinnamon   15  drops. 

Water   f.5iii- 

Tincture  of  opium   f  3j- 

Mix. 
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MarshaWs  Pills. 


Take  of  Comp.  extract  of  colocyntli, 
Mercurial  mass, 
Powdered  aloes, 
Powdered  Castile  soap, 
Powdered  rhubarb,  of  each 


1  drachm. 


Make  into  five-grain  pills. 

Anderson's  Scots'  Pills. 


Take  of  Aloes  .  . 
Soap  .  . 
Colocyntli . 
Gamboge  . 
Oil  of  anise 


^xxiv. 
liv. 

ij- 

f|ss. 


Parts. 

787. 
131. 

33. 

83. 

16. 

1000. 


Let  the  aloes,  colocynth,  and  gamboge  be  reduced  to  a  very  fine  powder, 
then  beat  them  and  the  soap  with  water  into  a  mass  of  a  proper  con- 
sistence to  divide  into  pills,  each  containing  three  grains. 

Worm  Tea.* 

Take  of  Senna, 
Manna, 

Spigelia,  of  each  5ss. 

Fennel  seed  gj. 

Worm  seed  gss. 

Savine  9ij. 

Bitartrate  of  potassimn  ^ij. 

Make  into  one  package. 

Directions. — Pour  on  to  this  a  quart  of  boiling  water,  and  let  it  digest 
for  ten  or  fifteen  minutes  ;  of  the  clear  liquor  sweetened,  give  to  children 
two  years  old  and  upwards  a  small  teacupful  warm,  morning,  noon,  and 
niglit,  on  an  empty  stomach.  It  may  be  given  three  or  four  days  suc- 
cessively, if  necessary. 

Ginger  Beer. 

Take  of  Eace  ginger  (bruised)  Four  ounces. 

Bitartrate  of  potassium  Three  ounces. 

Mix  them. 

Directions  Add  to  these  ingredients  five  pounds  of  loaf  sugar,  t^\o 

lemons  (sliced),  and  five  gallons  of  boiling  water.  Let  it  stand  twelve 
hours ;  then  add  a  teacupful  of  j'east  to  the  mixture,  and  bottle  imme- 
diately and  secui'ely.    In  a  day  or  tM'o  it  will  be  ready  for  use. 

Pipsissewa  Beer. 

The  virtues  of  this  excellent  alterative  diuretic  arc  obtained  in  an 
agreeable  form,  by  the  following  process : — 

Take  of  Pipsissewa  (chimaphila,  U.  S.  P.)     .    .    Six  ounces. 
"Water  One  gallon. 

*  See  p.ige  542. 
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Boil,  strain,  and  add — 

Brown  sugar  One  pound. 

Powdered  ginger  One-half  ounce. 

Yeast  A  sufficient  quantity. 

Set  it  aside  till  fermentation  has  commenced ;  then  bottle  it  for  use. 
Dose,  a  small  tumblerful  three  or  four  times  a  day. 

In  the  same  way,  sarsaparilla,  sassafras,  uva  ursi,  and  other  medicinal 
substances,  may  be  made  into  Cereuisiae,  or  beers. 
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ABBREVIATIONS  in  pre- 
scriptions, 783 
Abietin,  425 
Abietine,  407 
Absynthiii,  523 
Acacia,  337 

powdering,  543 
Acarus  scabiei,  145 
Aceta,  629 
Aeetaldehyd,  365 
Acetates.    See  Bases. 
Acetic  fermentation,  363 
Acetone,  331 

mixture,  849 
Acetum,  331 

tested  volum.,  927 
colcliici  (drops),  80 
destillatum,  629 
(drops),  80 
InbeliiB,  630,  631 
opii,  630.  640,  642,  647 

(drops),  79 
sanguinariae,  630 
Bcillse,  630 

(drops),  80 
Acid,  147 

bottle,  25 
fermentation,  535 
Acid  (Acidiim), 
abietinic,  425 
acetic,  330,  365,  430,  629 
(drops),  79 
saturatingpower,  176 
camphorated,  772 
diluted,  029 
(drops),  79 
tested  volumet., 
927 
glacial,  330 

(drops),  79 
tested  volumet., 
927 

monohydrated,  330 
aoonitic,  434,  435,  441 

artif.,  435 
acrylic,  385 
scseinic,  521 
alpha-orcellic,  404 
amido-ttcetic,  401,  518 
amido-capronio,  518 
anacardic,  437,  441 
ancbusio,  463 
anemonio,  420,  522 
angelicic,  412,  437,  438, 
444 

60 


Acid — 

anisic,  444 

antimonic,  285 

antimonious,  285,  288 

arachio,  384 

arsenic,  14S,  292,  294 

arsenious,  2U2,  293 
See  Arsenic. 

aspertannio,  456 

baltenic,  385 

behenio,  385 

benzoic,  426,  444,  449 
anhydrous,  402 
apparatus,  449 

beta-orcellio,  404 

bezoaric,  455 

bi.\ic,  403 

boheatannic,  456 

boracic,  148,  153 

brazilio,  463 

buniolio,  452 

butyric,  379 

caffeotannic,  456 

cainoic,  437,  440 

callutannic,  456 

camphoric,  406 

caprinic,  384,  402  note, 
444 

capronic,  384 
caprylic,  384 
carbazotic,  444,  453 
carbolic,  332,  448,  451 

prep;irations,  451 

test,  451 

■water,  659,  572,  573 
carbonic,  148,  149,  385 
apparatus,  124 
processes,  123 
water,  149,  559 
carmic,  456,  406 
carotic,  463  ■ 
carthamic,  463 
carthaxanthic,  463 
caryophyllio,   411,  443, 
448 

catochuic,  450 
catechuinio,  456 
catechutannic,  455 
cathartic,  439 
oephaelio,  457 
cerotinic,  385 
oetraric,  437,  440 
cholidonic,  441,  442 
chlorogenie,  450 
chlorohydric,  154 


Acid — 

chlorohydrooyanio,  148. 

165 
cholalio,  462 
choleio,  358 
choleinio,  400 
cholic,  358,  460,  461 
cholesteric,  462 
chromic,  148,  154 
chrysophanio,  436,  437, 
438 

cinohotannio,  442,  456 
cinnamio,  402,  415,  426, 
444,  450 

hydrated,  428 
cissotannic,  457 
citracantic,  4.';5 
citraconic,  435 
citric,  430,  433 

saturating  power, 
108,  176 

tested  volum.,  927 

yield     from  lemon- 
juice,  168 
coccalinio,  433 
coccotannio,  456 
coffeic,  456 
coffeotannio,  456 
colophonic,  424 
convolvulic,  530 
convolvulinolic,  530 
copaivic,  422,  424 
cornic,  438,  441 
cortepinitannic,  457 
coumaric,  522 
crocic,  403 
crotonio,  385 
cuminic,  402 
ourcumic,  404 
damalurie,  385 
dammario,  423 
dextro-tartario,  432 
digitaleie,  438,  411 
digitalic,  438,  441 
elaie,  386 
ellngic,  456,  459 
equisetio,  434 
eruoic,  385 
erytbrio,  404 
eugenic,  448 
ouxanthio,  406 
evernic,  404 
formic,  374,  434,  435 

artif.,  435 
fumario,  433,  434,  435,441 

(  9io  ) 
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Acid — 

fungic,  433 
galhuminic,  455 
giUitannio,  456 
gallic,  347,  455,  458 
gallotannic,  347,455,  457 
gambogio,  425,  404 
geadio,  385 
gentisic,  463 
glyceric,  388 
glycocholic,  460 
guaiaoic,  437,  438 
gyrophoric,  464 
hffimatoxylic,  464 
hederio,  437,  433 
hippurio,  450,  460 
hydriodic,    dilut. ,  148, 
163 

hydrobromic,  148,  164 
hydrochloric,  148,  154 
(drops),  79 
tested  volum.,  927 
diluted,  148,  155 

tested  volum., 
927 

hydrocyanic,  dilut.,  443, 

445,  452 
(drops),  79 
different  strength, 

448 

Tolumetric  test  of, 

446,  926 
hydrosulphuric,  148,  164 
hydrothionic,  164 
hyocholalic,  402 
hyocholic,  460,  401 
hyperohlorio,  248 
hypoohlorous,  189 
hypogseic,  385 
hypophosphorous,  145, 

148,  164,  165 
ignsuric,  433 
ilixnnthic,  464 
inosinic,  460,  461 
ipecaouanhic,  457 
ipomic,  630 
isotartario,  432 
itaconio,  435 
jalapinolic,  530 
japonic,  456 
kinic,  442 
kinovatannic,  456 
kinovic,  523,  529 
komenic,  442 
lactic,  435,  436 
lactuoio,  523 
Isvo-tartaric,  432 
laurinio,  384 
laurostearic,  384 
leditannio,  456 
lichenstearic,  440 
lithic,  460 
lizario,  463 
lobelio,  515 
luteolio,  463 
mafurio,  436 
malic,  430,  432 
maleic,  436 
mangostio,  463 
margaric,  384 
meconio,  441,  442 
test,  441,  474 


Acid — 

menisperraie,  433 
mesaconic,  435 
metagallio,  455 
motapectic,  336 
metaphosphoric,  161 
metatartario,  432 
methylsalicic,  413 
methylsalioylic,  443,  448 
mimotannio,  455 
morio,  456 
moringic,  385 
moritannic,  456 
mueic,  335,  339 
muriatic,  148,  154 
(drops),  79 
tested  volumetric, 
927 

dilute,  148,  155 

tested  volumet., 
927 

myristic,  384 
myronic,  35 1,  453 
nicotic,  433 
nitric,  148,  155 

(drops),  79 

tested  volumetric, 
927 

dilute,  148,  157 
(drops),  79 
saturating 

power,  176 
tested  volumet- 
ric, 927 
stains  removed,  200 
nitro-muriatic,  148,  158 
tested  volumetric, 
927 

diluted,  148,  158 
nitro-salicylic,  532 
nitro-salicylous,  532 
nitroso-nitricura,  148,  157 

extempor.aneous,  158 
oenanthylio,  384 
oleic,  385 
olinic,  385 
ophelic,  525 
opianic,  484 
orceic,  464 
orsellic,  464 
oxalic,  430 
oxylizario,  463 
oxyphenio,  456,  466 
oxypinitannic,  457 
palmitic,  384 
para-ellagic,  455 
parakomenic,  442 
paramtilio,  433,  435 
parapectic,  336 
paratartaric,  432 
parietinic,  438 
parillic,  527 
peotio,  336 
peotosio,  336 

pelargonio,  381,  384,  444 
phenic,  451 
phenylio,  444 
phloridzic,  437,  438 
phospho-molybdio,  471, 
473 

phosphoric,  145,  165 
dilute,  148,  162 


Acid,  phosphoric — 

glacial,  148,  161 
tribasic,  101 

phosphorous,  145 

physetic,  385 

picric,  444,  453 

piorotoxio,  437,  438 

pimaric,  424 

pinicortannic,  457 

pinifcannic,  457 

piperic,  510 

pipizaic,  404 

polygalic,  437,  440 

propionic,  465 

purreeic,  406 

pyrocatechuic,  456 

pyrodeoric,  456 

pyrogallic,  455,  459 

pyromeconio,  442 

pyrophosphoric,  161 

pyrotartaric,  432 

quercitric,  450,  463 

quercitritannic,  456 

quercotannic,  455 

raoemic,  432 

rhabarberic,  438 

rhamnotannic,  522 

rhamnoxanthic,  463 

rhodanic,  165 

rhodotannic,  456 

ricin-oleic,  385 

rosolio,  452 

rottleric,  463 

ruberythric,  463 

rubicbloric,  457 

rubinic,  456 

rufi-cinchonio,  456 

ruflgallic,  455 

rufikinovic,  456 

rufimoric,  456 

rufisulphuric,  532 

rufo-catechuic,  456 

rutinio,  444,  403 

saccharic,  339,  430 

salicylic,  402,  448 

salicylous,  347,  443,  448 

Bantalic,  403 

santonio,  437,  439 

scoparic,  464 

sinapio,  385,  528 

golanio,  433 

spiric,  448 

spirous,  402,  448 

stearic,  384 

succinic,  424,  434,  435 
artificial,  435 

sulpho-carbolic,  856  note. 

sulplio  cholio,  460 

eulpho-hydrocyanic,  l  i^, 
165 

sulpho-vinio,  305 
sulphuric,  148,  158 

freed  from  arsenic, 

159 
(drops),  79 
tested  volumetric, 
927 

aromatic,  148,  160 
(drops),  79 
tested  volumet. 
rio.,  927 

dilute,  148,  159 
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Acid,  sulphuric,  dilute — 
(drops),  79 
saturating  pow- 
er, 17G 
tested  volumet- 
ric, 927 
sulphurosum,  1-18,  IfiO 
tested  volumetric, 
926 

sulphydric,  164 
sylvic,  424 
tannic,  455,  457 

pills,  807 
tanningic,  456 
tanno-melanic,  455 
tannoxylic,  455 
tartaric,  430,  431 

artificial,  431 

inactive,  432 

saturating  power, 
168,  176 

tested  volumetric, 
927 

tartralic,  432 

thujic,  463 

taurocholic,  460,  461 

tungstio,  172 

uric,  460,  461 

nsnio,  340 

uvic,  430,  431 

valerianic,  379,  3S4,  444, 
449 

veratric,  442 

viridinic,  456 

xanthoproteinic,  349 

xanthorhamnic,  463 

xanthotannic,  457 
Acidometer,  87 
Acids,  administration  of,  148 

astringent,  454 

combined  with  alkaloids, 
441 

anhydrous,  129 
animal,  460 
antidote,  148 
biliary,  461 
hitter,  437 

chromogenic,    462,  463, 
464 

yielding  colora,  462,  463, 
464 

from  oryptogamio  plants, 

464 
fatty,  384 
fruit,  430 

derivatives,  434 
inorganic,  147 
representing  medicinal 

activity  of  plants,  436 
mineral,  M8 
from  essentinl  oils,  443 
yielding    essential  oils, 

453 

organic,  429  ' 
Aconitia,  474,  478 
Acrolein,  387 
Adapter,  110 
Adepa,  390 
Adjuvants,  797 
Aerugo,  263 
iEsculetin,  347,  529 
^sculin,  347,  521,  628 


iEthor,  366,  369 

fortior,  366,  369 

lotus,  370 

See  Ether. 
Agonidine,  524 
Alberti's  antibilious  pills,  821 
Albumen,  350,  352 

pure,  insoluble,  349 

test,  351 
Alhuminose,  361 
Albuminous  principles,  348 
Alcohol,  364,  360,  369,  603 

(drops),  79 

absolute,  304,  308 

amylic,  366,  368,  379,  380 

Atwood's  patent,  308 

blast  lamp,  94 

butylic,  379 

deodorized,  367,  368 

dilute,  360,  309,  604 
(drops),  79 

druggists',  367,  603 

ethylic,  304 

derivatives,  304 

expansion  table,  368 

fortius,  306,  369 

lamps,  93 

methylic,  331,  374 
derivatives,  374 

per  cent,  in  wine,  364 

phenylic,  451 

tolylio,  428 
Alcoholic  fermentation,  362 
Aleoolatures,  603 
Aklel>yde,  365 
Ale,  364 
Aleuron,  351 
Algaroth's  powder,  288 
Alkalies,   166,  169,  174,  184, 
192,  194 

organic,  467 
Alkaline  solution,  Physick's, 
586 

Alkaloids,  467 

animal,  517 

chemical  history,  469 

and  physical  proper- 
ties, 498 

Howard's,  498 

how  to  dissolve,  48 

nomenclature,  468 

preparation,  409 

phenyl  series,  471 

quaternary,  474 
artif.,  476 

ternary,  470,  513 
artif,  477 

tests,  471,  472-,  473,  513 
Alkapton,  344 
Allnnit,  223 
Allyle,  417 

oxide,  417 

sulphide,  417 

sulphocyanide,  417 
Almonds,  blanched,  704  note 

confection,  727 

lotion,  854 

mixture,  846 

syrup,  696,  697,  704 
Alnuin  (oolect.),  747 
Alnuine  (oclect.),  747 
Aloin,  527,  633 


Alsop's  infusion  mug,  577 
Alterative  pills,  823 

powders,  823 
Althasa  flores,  337 

ointment,  880 

radix,  337 
Althajin,  528 
Alum,  220,  221 

ammonia,  220,  221 

ammonio-ferric,  222,  233 

bath,  119 

chrome,  222 

dried,  220,  221 

gargle,  858 

iron,  222,  233 

and   ammonia,  222, 
233 

manganese,  222 

potassa,  220 
Alumen,  220,  221 

exsiccatum,  220,  221 
Alumina,  220 
Aluminii  acetas,  220,  222 

et  ammonii  sulphas,  220, 
221 

et  potassii  sulphas,  220 

sulphas,  220,  222 
Aluminium  salts,  220 

weights,  43 
Amaryllidaceaa,  neutral  prin- 
ciples, 527 

essent.  oils,  416 
Amber,  424,  426 
American  system  of  practice, 

745 
Amidin,  333 

Amidon,  reproduced  from  xy- 
loidin,  328 
plasters,  895 
Ammonia,  aqua,  194,  196,  559 
(drops),  79 
tested  volum.,  926 
fortior,  194,  196,  559 
tested  volum., 
926 

preparations,  194 
spiritus,  194,  196,  559 
aromaticus,  194,  198, 
559 

Ammoniac,  muriate,  195 
Ammoniaoum,  425,  427 
Ammoniales.    See  Bases. 
Ammonii  acetas  liquor,  194, 
198,  559 
arsenias,  292,  294 
bonzoas,  184,  194,  200 
bicarbonas,  194,  198 
bromidum,  139,  141 
oarbonas,  194,  197 

saturating  power,  168 
tested  volum.,  926 
chloridum,  194,  195 
powdering,  556 
purified,  194,  195 
oitras,  194,  199 
hydrosulphns,  200 
hypophosiihis,  194,  200 
iodidum,  134,  137 
etmngnosii  sulphas,  194, 
1 96 

murias,  194,  195 
nitras,  194,  196 
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Ammonii — 

phosphas,  194,  200 
proto-oarbon.  hydrat., 
197 

sesquioarbonas,  197 
<        sulphas,  194,  195 
Eulphuret.,  194,  200 
valerianas,  194,  200 
elixir,  632,  033 
Pierlot's  solution, 
633 

Ampelopsin  (eclect.),  747 
Amygdalin,  347,  528,  534 
Ainyl,  nitrite,  379,  380 
Amylum,  334 

See  Starch. 
Analysis,  volumetric,  175,  316 
Anchietia,  475,  488 
Anderson's  pills,  943 
Anemone  camphor,  420 
Anemonin,  420,  620 
Angelicin,  523 
Angelyle,  411,  412 
Anhydrides,  129,  147 
Anilin,  452,  471,  478,  516 

sulphate,  517  - 
Animal  acids,  400 

alkaloids,  517 

charcoal,  329 

oils,  390 
Anime,  423 
Anise  camphor,  420 
Anisol,  444 

Anonaceaj,  alkaloids,  474 

essent.  oils,  409 
Antacids,  mixtures,  843 

powders,  844 
Anthelmintics,  mixture,  852 

syrup,  851 
Antidote,  Bibron's,  140 
Antimoniates.    See  Bases. 
Antimonio  oxide,  288 
Antimony  (Antimonium),  284 

nblutum,  290 

butter,  285,  288 

et  caloii  sulphuret.,  285, 
288 

chloride,  285,  288 
non-ablutum,  290 
oxide,  285,  288 
oxysulphuret,  285,  286 
et  potassii  tartras,  285, 
290 

as  mordant,  291 
quinque-sulphuret,  285, 

287 
regulus,  284 

et  sodii  sulphuret.,  285, 
287 

Bulphnratum,  285 
sulphuret,  aureum,  285, 
287 
black,  285 
precipit.,  285 
teroxide,  288 
Antispasmodics,  pills,  813 

powders,  813 
Antozone,  130,  131 
Aperient,  Mettauer's,  584 
Aphrodassin,  521 
Apiin,  523 
Apiol,  523,  693 


Apirina,  47G,  513 
Apocynaceoa,  alkaloids,  476 

neutral  principle,  524 
Apocynin,  524 

(eclect,),  747 
Apomorphia,  475,  480 
Aporetin,  439 

Apothecaries'  weight,  44,  70, 
71 

Apotheme,  587 
Apportioning  quantities,  787 
Apprentices'  duties,  929,  930 
Aqua  acidi  carbolici,  659,572, 
573 

carbonici,  149,  559 
ammonia!,  194,  196,  559 
(drops),  79 
tested  volum.,  926 
fortior,  194,  196,  559 
tested  volumet- 
ric, 926 
amygdal.  amaras,  572,  573 
anisi,  572,  573,  765 
aurantii  iiorum,  572,  575, 
765 

calcis,  203,  204,  568 
camphorae,  572,  574 
chlorinii,  133,  559,  572 
ciniiamomi,  572,  573,  575, 
705 

creosoti,  333,  572,  574, 
841 

destillata,  764 
(drops) ,  79 
fortis,  148,  155 
foeniculi,  572,  573,  765 
laurocerasi,  572,  575 

artificial,  576 
menthoe    piperitse,  572, 
573,  765 
viridis,  572,  573,  765 
phageda5nica,  854 
regia,  158 
rosas,  572,  574,  765 
sambuci,  572,  575 
tilife,  576 
AquBB,  558,  571 
destillatos,  572 
medicatas,  571,  764 
test,  573 
Aquifoliaceaa,  neutral  princi- 
ple, 521 
Arabin,  335 
Arachin,  385 
Arbutin,  347,  524,  630 
Archil,  464 
Areca  nut,  329 
Areometer,  87 
Argand  burner,  97 
Argentum  (Silver),  277 
Argenti  chloriduni,  277,  279 
cyanidum,  277,  280,  445 
iodidum,  277,  279 
nitras  crj'st. ,  207 

how  to  dissolve, 
555 

fusa,  277,  278 
stains  removed,  279 
oxidum,  277,  279 

Argols,  crude,  192 

Argyrajscetin,  521 

Argyrojsoin,  521 


Aribina,  477,  515 
Aricia,  475 
Aricinia,  501 

Aristolochea),  neutral  princi- 
ple, 526 

essential  oils,  415 
Army  scales,  41 
Arnicia,  502,  523 
Aroidete,  essential  oils,  416 
Aromatics,  pills,  808 

powders,  808 
Arrack,  3C4 
Arrowroot,  334 

curcuma,  334 

pap,  935 
Arseniates.    See  Bases 
Arsenic,  291 

antidote,  293 

iodide,  292,  295 

et  hydrargyr.  iodid.  li- 
quor, 292,  295 

preparation,  292 

tested  volum.,  926 

white,  293 
Arsenites.    See  Bases. 
Arterial  sedatives,  mixtures, 
840 
powders,  816 

stimulants,  mixtures,  838 
pills,  814 
powders,  814 
Arthanatin,  526 
Arum,  334 
Asarin,  420,  526 
Asarum  camphor,  420 
Asolepiadeoe,  gum  resin.«,  425 

neutral  principle,  524 
Asolepidin  (eclect.),  747 
Asclepin,  524 
Asclepion,  524 
Ascletine  (eclect.),  747 
Asparagin,  337,  528 
Asphaltum,  424 
Assafoetida,  426,  427 

enema,  857 

powdering,  548 
Assamar,  341 

Astringents,  mixtures,  834 

pills,  807 

powders,  807 
Athamantin,  523 
Atherospermia,  475,  490 
Atlee's  asthma  mixture,  849 

neuralgia  remedy,  848 
Atropia,  476,  507 

sulphate,  508 

collyrium,  855 

test,  513 

valerianate,  508 
Atrosia,  508 

Attfield's  Chemistry,  110 
saturation  table,  168 
Atwood's    patent  alcohol, 
308 

Aubergier's  syrup,  699,  715 
Aurantiaceo),  neutral  prin- 
ciple, 520 

essential  oils,  410 
Aurum  (Gold),  307 
Auri  chloridum,  308,  309 

cyanidum,  308,  310 

iodidum,  308,  310 
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limatura,  308 
oxidum,  308,  309 
pulvis,  308 

et  soclii  ohloridum,  308, 
309 

Automatic  washing-box,  328 
Avena)  farina,  335 
Avery's  weiglit,  43 
Avoirdupois  weight,  70,  71 
Azolitmin,  464 


BAKES'      elixir  calisaya 
ferro-phosphor. ,  032 
glycerole  of  sumach,  719 
Balance,  hydrostatic,  81 

platform,  42 
Balneum  iodinii,  858 

marinum,  858 
Balsam,  Canada,  424 

copaiva,  424,  427,  428 

resin,  422 
fir,  424,  427 
of  honey,  941 
Peru,  426,  427,  428 
resin,  423 
test,  428 
white,  426 
Tolu,  426,  427 
Turlington's,  941 
Balsams,  426 

BalsaminesB,  balsams,  426 
Bandoline,  337,  778 
Baptisin  (eclect.),  748 
Baptisina,  475,  489 
Barium,  201 

carbonate,  201,  202 

chloride,  201,  202 

liquor,  201,  202,  558 

iodide,  201,  202 
Barks,  collection,  538 
Barley,  335 

sugar,  341 

water,  589 
Barosmin  (eclect.),  748 
Barr's  magnesia  table,  215 
Baryta,  201 
Bases,  129 

Basilicon  cerate,  865,  872 
Basis  of  prescription,  796 

for  topical  applications, 
898 

Bassorin,  335 
B.iteman's  drops,  940 
Bath,  alum,  119 

iodine,  858 

oil,  119 

salt,  184 

sand,  104,  650 

sea-water,  858 

steam,  107,  050 
modified,  651 

water,  105,  050 

high  pressure,  100 

chloride  of  zinc,  119 
Baths,  858 

Baumd's  hydrometer,  87 

and  specific  gravity,  88, 
91 

Bdellium,  425 
Bears'  oil,  397 


Bebeerina,  476,  509 

sulphate,  510 
Becker's  eye  balsam,  879 
Beequerel's  gout  pills,  815 
Bed,  arrangement  of,  931 

pan,  covered,  56 

slipper,  50 
Bedbug  poison,  298 
Beef  essence,  936 

tea,  936 
Beer,  364 

ginger,  943 

Jews',  627 

pipsissewa,  943 

tar,  627 
Beeswax,  390 
Belladonna,  476,  508 
Benne,  337 
Benzalcohol,  428 
Benzidam,  516 
Benzidamin,  478 
Benzine,  452 
Renzoates.    Sep  Bases 
Benzoin,  426,  427 
Benzol,  402 
Benzyl,  hydruret,  402 

oxide,  402 
Beranger's  pendulum  scales, 
42 

Berberideas,  alkaloids,  474 
Berberina,  442,  474,  475,  480, 
746 

muriate,  481,  746,  756 
Berbina,  474,  481 
Berzelius'  lamp,  94 
BestuohefTs  nervine  tincture, 
250 

Beta-cinchonia,  497 
Beta-orcina,  340 
Betulacese,  neutral  princip. , 

527 
Bezoars,  455 
Bibron's  antidote,  140 
Bicarbonates.    See  Bases. 
Bichloranilin,  471 
Bichlorides.    See  Bases. 
Biette's    arsenical  solution, 

292,  294 
Bilasparagin,  462 
Bile,  358,  401 

acids,  401 

test,  340,  467 
Bilifuscin,  466 
Bilin,  461 
Birdlime,  421 
Bismuth,  280 

subcarbonate,  280,  282 

subnitrate,  280 

tannate,  280,  283 

valerianate,  280,  283 
Bittern,  139,  140 
Black  draught,  586 

drop,  0;iO,  640,  642,  647 
(drops), .79 

wash,  854 
Blackberry  brandy,  723 

syrup,  722,  723,  724 
Blancard's  pills,  812 
Blank  labels,  909 
Blast  lamp,  94 
Bleaching  powder,  205 
Blende,  203 


Blistering  cerate,  866 

ooliodion,  328 

tissue,  867 
Blisters,  866 
Blood  serum,  350 

test,  467 
Blood's  flour  sifter,  551 
Blue  masp,  804 

extemporaneous,  805 
powdered,  805 

indigo,  465 

Prussian,  248 

vitriol,  260 
Board  for  lozenges,  731,  738 
Boedeker's  albumen  test,  345 
Boetger's  sugar  test,  345 
Boiler,  Hecker's  farina,  106 
BoUing,  586 

bumping  avoided,  119 
Bone,  358 

black,  330 
Bonjean's  ergotine,  667 
Boragineas,  essent.  oils,  414 
Borax,  169,  171,  172 

and  ointments,  172 

tested  volum.,  926 
Borneen,  412 

hydrate,  420 
Borneo   camphor,   400,  406, 
420 

Botanic  styptic,  775 
Bottle,  acid,  25,  147 
cement,  147 
broken,     as  percolator, 

594 
colored,  24 
corks,  54 

dusting,  for  pills,  914 
for  extracts,  668 
continuous  filtering,  598 
German,  53,  54 
labelling,  24,  25 
moistening,  912 
oil,  22 

packing,  23,  24 
paste,  910 
pouring  from,  570 
receiving  (graduated), 
596 

salt-mouth,  20,  21 

siphon,  151 

specific  gravity,  82 

extemporaneous,  84 

spritz,  125 

syrup,  22 

tincture,  21 
size,  906 
Bougies,  tin  can  for,  56 
Bower's  glycerine,  387 
Boxes,  paper,  55 

pill,  65 

turned  wood,  55 
Brackets,  shelf,  26 

window,  28 
Brandy,  364,  366 

blackberry,  723 
Brazilin,  463 
Breast-plaster,  894 
British  oil,  9.12 
Bromalhydrat,  378 
Bromiinilin,  .171 
Bromides.    Sec  Bases. 
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Bromine,  139,  140 

chloride,  J  39,  141 

iodide,  141 
Bromoform,  374,  379 
Broth,  chicken,  937 

Liebig's,  355 
Brown  mixture,  848 

stout,  364 
Brucia,  476,  504 

test,  513 
Bryonin,  522 
Bryonitin,  522 
Bryoretin,  522 
Buchu,  337 

Bulloclc's  carboy  siphon,  62 
Bumping  avoided  in  boiling, 
119 

Bunsen's  burner,  101 
Burdock,  335 
Burette,  76 

stand,  76 
Burgundy  pitch,  426 
plaster,  890 

wine,  364 
Burner,  96 

Bunsen's,  101 

Griffin's,  102 

horizontal,  101 

McGlensey's,  102 
Burnett's  cocoaine,  394 
Burton  ale,  364 
Butler's  fluid  extr.  hydrangea, 
685 

Butter,  353,  390 

of  antimony,  285,  288 

cacao,  390,  393 

milk,  354 

of  zinc,  267 
Butyl,  452 
Butyrum,  353,  390 
Buxina,  476 

Byttneraoeaa,  alkaloids,  475 


CACAO  butter,  390,  393 
Cadmium,  269 
iodide,  270 
sulphate,  270 
Cafeti6re  de  Doubelloy,  590 
Caffeidina,  489 
Caffeina,  475,  476,  488 
arseniate,  489 
citrate,  489 
Calamina,  263,  264 
prsparata,  264 
Calcination,  121 
Calcium  (Lime),  203 

et   antimon.  sulphuret., 

285,  288 
bicarbonate,  203,  210 
butyrate,  380 
carbonate,   precip.,  203, 
205 

chloride,  203,  205 
chlorinated,  203,  206 

tested  volum.,  926 
hypophosphite,  203,  208 

syrups,  203,  209 
iodide,  134,  137,  203,  212 
metagummate,  330 
phnsphate,  prooipit.,  203, 
207 


Calcium  phosphate — 

syrups,  238,  239,  240 

saccharate,  203,  211,  341 

sulphite,  203,  211 

sulphuret,  203,  212 

syrup,  211 

triphosphate,  143 
Calluxnnthin,  456 
Calomel,  298 

biniodide,  297,  302 

English,  299 

hydro-sublimed,  299 

iodide,  297,  302 

and  jalap  powder,  819 

powders,  alterative,  823 
Calves'  feet,  357 

extract,  357 
jellv,  936 
Calx,  203,  204 

See  Calcium. 
CamelliaceBS,  alkaloids,  475 

essential  oils,  410 
Campbell's  iluid  extract  san- 
guinaria,  688 

injection,  856 
Camphene,  406 

hydrate,  400 

oxide,  400 
Camphor,  400,  406 

anemone,  420 

anise,  420 

artificial,  400 

asarum,  420 

Borneo,  400,  406,  420 

can,  19 

clove,  420 

inactive,  420 

inula,  420 

iris,  420 

juniper,  400,  406,  420 
how  to  keep,  19 
lemon,  400,  406,  420 
liniment,  881,  882 
mace,  420 
matricaria,  419 
mint,  420 

mixture,  Hope's,  835 
Parrish's,  835 

monarda,  420 

monobromated,  142 

and  opium  pills,  815 

parsley,  420 

powdering,  120,  648 

sassafras,  420 

spirit,  706,  767 

sublimed,  120 

tobacco,  420 

water,  572,  574 
Camphors,  419 
Can,  camphor,  19 

extract,  30 

herb,  19 

japanned,  19 

oil,  22  . 

patent  safety,  30 
Canada  balsam,  424 
Candy,  741 

cough,  742 

rock,  339 
Cane  sugar,  338,  340 
Canellacetu,  essential  oils,  411 
Canna,  334  '  | 


Cannabinaoeas,  resins,  423 
Cantharidin,  419,  528 
Ciioutchene,  400 
Caoutchouc,  421 

vulcanized,  421 
Caoutchoucoids,  421 
Cap,  metallic  foil,  907 
Capping  of  corks,  907 
Caprifoliaceaj,  neutral  prin- 
ple,  524 

essential  oils,  412 
Caproyl,  452 

Capsicin,  476,  502,  525,  531 
Capsicum  syrup,  721 
Capsule,  52 
Caramel,  341,  741 
Carat,  308 

Carbo  animalis,  329,  330 

ligni,  329 
Carbohydrates,  338 
Carbon,  bisulphide.  146 
Carbonates.    See  Bases. 
Carbonization,  122 
Carboy  siphon.  Bullock's,  62 
Cardamoms,  powdering,  547 
Cardol,  521 

Care  in  compounding,  901 

of  nurse,  934 
Carmine,  indigo,  465 
Carminative,  Dalby's,  940 

Dewees',  940 
Caro,  353,  355 
Carotae  radix,  348 
Carotin,  463 
Carrageen,  335 

paste,  730 

syrup,  710 
Carrageeuin,  335 
Carrara  water,  artificial,  210  . 
Carrot,  wild,  348 
Carthagia,  475,  502 
Carthamin,  463 
Cartier's  hydrometer,  87 
Cnrv.icrol,  402 
Carvol,  402,  411 
Caryophyllese,  neutral  prin- 
ciple, 520 
Caryophyllin,  420,  522 
Cascarillin,  526 
Cases,  27 

for  pamphlets,  56 

prescription  scales, 
39,  40 
Casein,  350 

vegetable,  350 
Cassia,  348 
Cassiin,  522 
Castile  soap,  389 
Castillon's  powders,  937 
Castina,  470,  506 
Castor  oil,  390,  394 

mixture,  841 
Castorin,  528 
Catalysis,  303 
Catapla.«ma  aromatica,  899 

ad  decubitum,  272,  277 

lini,  898 

sinapis,  899 
Ontaplnsmata,  898 
Cat  Of  bin,  450 
Catechu,  454 

lozenges,  740 
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Catechutannin,  456 
Cathartics,  mixtures,  841 

pills,  817 

powders,  817 
Cathartin,  439,  522 
Caulophyllin  (eclect.),  748 
Caustic,  carbolic  acid,  451 

corrosive  sublimate,  327 

lunar,  278 

vegetable,  177,  178 
Causticum  depilatorium,  853 
Ceanothine  (eclect.),  749 
CelastrinesB,  alkaloids,  475 
Cellar,  57 
Cellulin,  320 
Cellulose,  320 
Cement,  113 

for  acid  bottles,  147 
glass  labels,  24 
pestles,  47 
Centigrade  thermometer,  103 
Cera  ulba,  390 

chinensia,  399 

flava,  390 

japonica,  390 

myricEe,  390 
Cerasein  (eclect.),  749 
Cerasin,  336 
Cerates,  861,  922 

blistering,  866,  870 
Ceratum  (cerate),  863,  864, 
865,  870 

adipis.  863,  864,  865,  870 

basilicon,  865,  872 

cantharidis,  866,  870 

cetacei,  863,865,  871 

extract,  oantharid.,  866, 
871 

Goulard's,  870,  871 

plumbi  subacetatis,  870, 
871 
comp.,  878 

resinsB,  863,  865,  872 
comp.,  866,  872 

sabinsa,  868,  872 

saponis,  803,  864,  872 

simplex,  863,  864,  865 

spermaceti,  803,  865,  871 

7.inci  carbon.,  868,  872 
Cerebral  stimulants,  pills,  814 

powders,  814 
Cerite,  223 
Cerium,  223 

oxalate,  223 
Ceryle,  oxide,  385 
Cetaceum,  300 

cerate,  863.  865,  871 

mixture,  849 
Cetin,  385 
Cetraria,  335 
Cetyle,  oxide,  385 
Chasropbyllina,  477,  514 
Chalk,  203 

julep,  834 

lozenges,  733,  735 

mixture,  834 

Richard's,  942 
and  blue  mass,  835 

powder,  807 

ointment,  879 
Chameleon  mineral,  259 
Champagne,  364 


Change  of  linen,  932 

posture,  931 

room,  933 
Chapman's  dinner  pills,  818 

pills  in  intermittents,  811 
Chapped  hands,  wash,  855, 
884 

Charcoal,  animal,  329,  330 
aroca  nut,  329 
aud  blue  mass  mixture, 
842 

dentifrice,  774 

tooth  paste,  774 

willow,  329 

wood,  329 
Charring,  122 
Charta  cantharidis,  868 

sinapis,  868 
Cheese,  354 

cream,  354 
Chelerythrina,  441,  486 
Chelidina,  475,  485 
Chelonin  (eclect.),  749 
Cheltenham  salt,  184 
Chemicals,  how  to  keep,  20 
Chemical  food,  226,  240 

processes,  109 
Chemistry,  Attfield's,  110 

inorganic,  109 

organic,  319 

science  of,  109 
ChenopodeiB,  alkaloids,  477 

essential  oils,  415 
Cherry-laurel  water,  572,  575, 
576 

Chicken  broth,  937 

jelly,  937 
Chilblains,  lotion,  854 
Chimaphilin  (eclect.),  750 
Chimney  lamp,  94 
Chinese  green,  403 
Chinoidina,  498,  666 

pills,  810 
Chiratogenin,  525 
Chiretin,  525 

Cholera,  Asiatic,  tincture,  623 
Chloral  hydrat.,  374,  378 
Chloranilina,  471 
Chlorates.    See  Bases. 
Chlorides.    See  Bases. 
Chlorine,  132 

disinfectant  preparation, 
132 

solution,  133,  559,  572 

water,  133,  559,  572 
Chloroform,  374 

administration,  839 

(drops),  79 

commercial,  374 

gelatinized,  885 

liniment,  881,  883 

mixture,  839 

paregoric,  034 

puriflcat.,  374,  375 

vonale,  374 
Chlorophyll,  466 
Chlorrubin,  457 
Chocolate  drops,  ferruginous, 
735 

Cholngogno,  tonic,  837 
Cholesterin,  358,  462 
Chondrin,  356 


Chondrogen,  356 
Chondrus,  335 
Chulariose,  338 
Churchill,  hypophosphites, 

144,  209 
Cicutine,  476,  514 
Cider,  364 

mixture,  Parrish's,  585 
Cimicifugin  (eclect.),  606,  749 
Cinchona  alkaloids,  490 

chemical  and 
physical  pro- 
perties, 408 
Howard's,  498 

red,  456 
CinchonaceEB,  alkaloids,  475 
Cinchonia,  475,  495 

acetate,  496 

hydriodate,  496 

muriate,  496 

sulphate,  496,  499 

tannate,  496 
Cinohonicin,  476 
Cinchonidin,  475,  496 
Cincinnati  wine,  364 
Cinnabar,  artificial,  304 
Cinnameine,  426,  428 
Cinnamen,  426,  450 
Cinnamyle,  402,  415 

hydruret,  402 

oxide,  402 
Circulatory  displacement,  555 
Cissampelina,  474,  480 
Cistineaa,  resins,  422 
Citrates.    See  Bases. 
Citrate  corks,  54 
Citrine  ointment,  870,  874 
Citromels,  717 
Clamp  for  mortar,  36 
Claret,  364 
Clarification,  563 
Clasp,  Wiegand's,  650 
Clauder's  elixir,  585 
Clay  furnace,  92 
Cleanliness  in  sick  chamber, 
931 

of  person,  932 
Clematitin,  526 
Clemens'  almond  lotion,  854 
Clothes-wringer  press,  579 
Cloves,  camphor,  420 
Cnioin,  523 
Coagulation,  349 
Coal  naphtha,  452 

tar  products,  452 
Coating  of  pills,  915 
Cobaltum,  271 

oxide,  271 
Cocaina,  475,  490 
Coccogenin,  520 
Cocoa.    See  Cacao. 
Cocoaine,  Burnett's,  394 
Codeia,  475,  485 
Coddington's  iodide  of  iron 

pills,  812 
Cod-liver  oil,  390,  396 

andbiniodide  of  mer- 
cury. 851 
mixture,  850 
ointment,  880 
Coins,  IT.  S.,  72 

fineness,  308 
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Colchicine,  512 
Colohioia,  476,  512 

sulpliate,  512 
Gold  cream,  863,  865,  872 

Tiinibull's,  877 
Collagen,  356 

Collection  of  plants,  etc.,  537 
ColHnsonin  (ecleot.),  750 
Collodion,  322,  324,  560 

aconital,  328 

atropia,  328 

belladonnal,  328 

blistering,  328 

cantharidal,  328 

caustic,  327 

composition,  327 

flexile,  325 

iodinal,  328 

modified,  Rand's,  325 

stypticum,  329 

tinot.  prasparat.,  327 

uses,  327 

vial,  326 
Colloids,  321 
Collyria,  855 

Colly rium  atropiae  sulphatis, 
855 

eolocyntbein,  347,  522 
Colocynthin,  347,  522,  529 
Colocynthitin,  523 
Cologne  water,  769,  770 
Colophene,  406 
Coloring-matter,  animal,  466 

biliary,  467 

vegetable,  465 
Colors,   show,  freezing  pre- 
vented, 28 
Columbin,  520 

Combination    of  medicines, 
794 

Combustion,  129 
Comfrey,  335 

Compositse,  alkaloids,  476 

neutral  principles,  523 

essent.  oils,  412 
Composition  powder,  941 
Compounding  prescriptions, 
899 

care,  901 
Concavity  in  minim  measures 

corrected,  78 
Conchinicia,  497 
Concentrated  remedies,  742 
Condenser,  Liebig's,  113,  114 

Sqiiibb's,  114 

Warner's,  761 
Condensing  worm,  760 
Confection,  726 

almonds,  727 

aromatic,  727 

opium,  727 

orange-peel,  727 

black  pepper,  729 

piles,  728 

roses,  727 

senna,  727,  728 
Conhydrina,  475,  514 
Conia,  476,  477,  513,  654 
ConifertB,  neutral  principle, 
527 

essent.  oils,  407,  416 
oleoresins,  424 


ConiferoQ — 

resins,  423 
Conserves,  727 
Convallamaretin,  527 
Convallamarin,  62  7 
Convallaretin,  347,  527 
Convallarin,  347,  527 
Convolvulacese,  alkaloids,  476 

gum  resins,  425 

neutral  principle,  525 

essent.  oils,  414 

resins,  423 
Convolvulin,  423,  425,  476, 

506,  525,  530 
Convolvulinol,  530 
Cooler's,  soda-water,  151 

syrup,  Parrisli's,  152 
Cooper's  gelatina,  357 
Copaiba,  424,  427,  428 

resin,  422 
Copal,  423 
Copper,  260 

salts.    See  Cuprum 
Copperas,  227 

Copuliferae,  neutral  prinoiijle, 

526 

Cordial,  Curafao,  632 

Godfrey's,  940 

propylamin,  633 

Warner's,  610 
Cordials,  631 
Corks,  54,  907 
Cork  borer,  113 

bottle,  54 

capping,  907 

citrate,  54 

homoeopathic,  54 

pressor,  908 

Lochman's,  908 

tapering,  54,  907 

velvety,  54 
Cornine,  441 

(eclect.),  750 
Corn-meal  gruel,  937 

plasters,  annular,  895 
Correctives  in  prescription, 
797 

Corrosive  sublimate,  298 
collodion,  327 
pills,  823 
Corydalia  (eclect.),  751 
Corydalina,  475,  487 
Coryza  hizenges,  736 

mixture,  849 
Cotarnina,  484 

ethylic,  485 

methylio,  485 

normal,  485 

propyl io,  485 
Cotton,  320 

prepared,  ethereal  solut., 
322 

reproduced  from  pyroxy- 
lin, 327 
Cough  candy,  742 

lozenges,  Jackson's,  738 
Parrish's,  739 
Spitta's,  731,  736 
Wistar's,  734,  736, 
737 

mixtures,  848 
Coumariu,  622 


Counter-irritant,  Granville's, 

854 
Counters,  30 

dispensing,  31 

prescription,  35 

soda-water,  30 

working,  38 
Court-plaster,  357 
Cowrie,  423 
Cows'  milk,  352 
Coxe's  sparkling  gelatine,  357 

hive  syrup,  699,  700,  701 
Crassulacero,  essent.  oils,  411 
Cratinina,  518 
Cream,  354 

cheese,  354 

syrup,  725,  726 

of  tartar,  192 

draught,  842 
tested  volum.,  926 
Creasote,  332 

(drops),  79 

lotion,  853 

test,  451 
Creatina,  353,  517,  528 
Creatinina,  353,  518 
Creta,  203 

prjBparata,  203 
Creuse's  syrup  of  iodide  of 

manganese,  257 
Crotonina,  476,  506 
Croton  oil,  390,  395 
Crotonol,  526 
Crucible,  Hessian,  122 

jacket,  95 

platinum,  122 

porcelain,  122 

support,  100 
Cruciferae,  neutral  principle, 
528 

Crystallin,  350,  376,  478 
Crystallization,  127 
Crystalloids,  321 
Cubeb  lozenges,  733,  734,  736 

mixture,  846,  849 
Cubebin,  527 

Cucurbitaceffi,  alkaloids,  475 
neutral  principle,  522 

Cudbear,  464 

Cultivation  of  plants,  540 

Cumidin,  452 

Cuminol,  411 

Cumol,  452 

Cumyle,  402 

hydruret,  402 
oxide,  402 

Cupweights,  72 

Cuprum  (Copper),  260 
aluminatum,  200,  263 
ammoniatum,  200,  262 
ammonio-sulphate,  262 
carbonate,  260,  261 
chloride,  200,  262 
nitrate,  260,  262 
nitroprusside,  403 
oxide,  260,  261 

ammoniacal  solution, 
320 

subacetate,  260,  263 
subcarboniite,  hydrated, 

260,  261 
sulphate,  260 
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Caragao  oordinl,  632 
Curarin,  47G,  505 
Curcuma,  334 

arrowroot,  334 
Curoumin,  464,  527 
Curds,  354 
Currant  wine,  364 
Curve  for  gas-tube,  97 
Cuspnrin,  521 
Cuttlefish  powder,  774 
Cyananilina,  471 
Cyanides.    See  Bases. 
Cyanin,  466 
Cyclamin,  526 
Cj'clamiretin,  526 
Cydoniuin,  337 
Cymol,  452 
Cynapia,  475,  490 
Cyprian  turpentine,  424 
Cypripedin  (eclect.),  751 


DALEY'S  carminative,  940 
Dalleochine,  492 
Dammar,  Australian,  423 

East  India,  423 
Dammarane,  423 
Dammarene,  423 
Daphnetin,  347,  526 
Daphnin,  347,  526 
Datiscetin,  347,  526  ' 
Datiscin,  347,  526 
Daturia,  476,  508 
Death-bed,  934 
Decimal  system,  70,  73 

weights,  70 
Deoocta,  588 
Decoction,  process,  586 
Decoctum  (Decoction) 
aloes  comp.,  588 

substitute,  585 
barley,  588 
bittersweet,  588 
cetrarisB,  588 
chimaphilsB,  588 
cinchonas  flavis,  588 

rubrsD,  588 
cornus  floridso,  588 
dulcamarse,  588 
haematoxyli,  588 
hordei,  588 
Iceland  moss,  588 
logwood,  588 
oak  bark,  588 
pipsissewa,  588 
qnercua  albSB,  588 
sarsaparillsQ  comp.,  588, 

589 
senegse,  588 
uvaj  ursi,  588 
Decoloration,  124 
Decomposition    of  organic 

bodies,  534 
Dehydration,  121 
Delff's  digitalin,  525 
Delphinin,  474,  479 

test,  513 
Demulcent  mixtures,  846 
Dentifrice,  774 
Dei'ilatory,  853 
Deshler's  salve,  866,  872 
Dessertspoonful,  78 


Dewees's  bron.st  plaster,  891 
carminative,  940 
colohicum  mixture,  848 
tincture  of  guaiacum,  622 

Dextrin,  320,  344 

D  abetic  sugar,  341 

Dialysis,  321 

Diaphoretics,  mixtures,  840 

powders,  822 
Diastase,  342,  362,  363 
Didymiura,  223 
Diet  for  the  sick,  935 
Diet  drink,  Lisbon,  589 
Diethylanilina,  471 
Digestion,  580 
Di^italacrin,  531 
Digitalarin,  525 
Digitaletin,  347,  525,  531 
Digitalin,  347,  525,  531 
Digitaliretin,  525 
Digitasolin,  525 
Diluents  for  powders,  802 
in  prescriptions,  797 
Dinitro-cellulin,  322 
Dinnerford's  fluid  magnesia, 
214 

Dioscorein  (eclect.),  751 
Dippel's  animal  oil,  419 
DipteraoeiB,  essential  oils,  407 
Discipline  of  the  shop,  927 
Discoloration  of  skin  by  io- 
dine, 135 
by  nitric  acid,  200 
Disinfectants.  861 
Disinfecting  fluid,  Ledoyen's, 
276 

preparation,  chlorine,  132 
Dispensatory,  U.  S.,  65 
Dispensing,  902 

counter,  32,  33 

difficulties,  902 

liquids,  906 

medicines,  899 

office,  900 

pills,  911,  914 

powders,  903 
small,  904 

prescriptions,  899 

solids,  903 

store,  arrangement,  17 
Displacement,  571,  690 

apparatus,  52 

circulatory,  555 

continuous,  598 

by  ether,  602 

history,  590 

by  hot  liquids,  600 

by  steam,  600 

by  volatile  liquids,  593 
Disphieer,  broken  bottle,  594 

ether,  602,  691 

funnel,  591,  595 

llance's,  570 

lamp-chimney,  593 

porcelain,  593 

queeusware,  593 

Squibbs'fl,  594 

steam.  Smith's,  600 

syringe,  695 

tin,  592 

for  volatile  liquids,  593 
Distearin,  386 


Distillation,  110,  118,  759 
apparatus,  7150 
destructive,  119,  535 
double,  704 
dry,  535 
of  flowers,  764 
fractional,  119 
of  herbs,  764 
of  oils,  398 
triple,  764 

of  volatile  liquids,  763 

of  waters,  572 
Diuretics,  mixtures,  846 

pills,  821 
Division  of  paper,  903 

powders,  905 

pills,  913 
Dolomite,  213 
Donovan's  solution,  295 
Dover's  powder,  552,  822 

liquid  substitute,  845 
Drachm,  71 
Drachma,  784 
Draught,  black,  586 

cream  of  tartar,  842 

effervescing,  844 

saline,  843 
Drawers,  18 
Drawer-pulls,  18 
Dressing,  carbolic  acid,  452 

plastic  surgical,  451 
Drop,  78 

guide,  913 

machine,  913 
Drops,  741 

chocolate,  ferruginous, 
735 

ginger,  619,  742 
golden,  Lamotte's,  250 
hot,  941 

pectoral,  Bateman's,  940 
size  of,  78 

table  (Durand  ;  Parrish  j 
Procter,  Jr.),  79 
Drug  mill,  Hance's,  549 
Drugs,  drying,  539,  543 
garbling,  542 
powdering,  542,  543 
oily,  powdering,  544 
Duhamel,  syrup,  uvaj  ursi, 
709 

Dulcamarina,  476,  507 
Dulcite,  339 
Dulcoso,  339 

Dumb-waiter   for  ointments 

and  syrups,  38 
Durand,  drop  table,  79 

syrup,  phosph.  calc,  207 
Dusting  of  powders,  545 

bottle  for  pills,  914 
Duties  of  apprentices,  929,  930 
Dying-bed,  934 
Dyspeptics'  bitter  tonic,  837 


EARTHS  and  preparations, 
200,  201,  203,  212,  220, 
223 

Eau  de  Cologne,  796,  770 
Ebullition,  048 
Ecbolina,  477 
I  Eogonina,  490 
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Eclectic  remedies,  742 
Edinburgh  ale,  lUSi 
Efiervescenoe,  554 
Effervescing  draught,  844 

fever  powders,  844 
Egg,  352,  353 
Eggnog,  935 
Eireoraeter,  87 
Elajopten,  400 
Elaterin,  523 
Elder-berry  wine,  364 

-flower  water,  672,  575 
Elecampane,  335 
Electuary,  727 

haemorrhoid,  72S 
lenitive,  728 
pile,  728 
See  Confection. 
Elements,  non-metallic,  128 
Elemi,  424,  427 

ointment,  877 
Elixir  ammon.  valerian.,  200, 
632,  633,  637 
with  quinia,  637 
bismuth,  citratis,  636 
oalisayffi.     See  El.  cin- 

chonae. 
choloroformi,  634 
cinchonte,  631,  635 
oomp.,  636 

ferrat.,  636 
ferratum,  631,  635 
ferro-phosphor.,  632 
Clauderi,  585 
De  Garus,  634 
ferri  citratis,  636 

pyrophosph.,  636 
quiniaa  et  stryehnisB 
pyroph.,  637 
gentianse  ferratum,  638 
magnesii  aoetatis,  219 
pepsini,  636 
potiissii  bromidi,  638 
proprietatis,  610 
red,  635 
simple,  635 
sumbul  comp.,  637 
of  vitriol,  160 
Elixirs,  631,  6.34 
Ellis,  extract  of  calisaya,  665 
magnesia,  215 
magnesii  oitras  granul., 
219 

preparat.,  219 
Elutriation,  557 
Emetia,  470,  502 

coloree,  602 

test,  513 
Emetics,  powders,  816 
Einetinuni  impurum,  502 
Emmenagogues,  pills,  823 
Emp.astra,  885 

unoffieinal,  890 
Emplnstrum  iiconiti,  886,  887 

adha3sivuni,  886,  887 

ammoniaoi,  886,  889 

c.  hydrargyro,  886, 
889 

antimonii,  886,  890 
arnicro,  880,  890 
assafoelidaj.  886,  889 
diachylon  simpl.,  386 


Emplnstrum — 

epispasticum,  866 

ferri,  880,  889 

galbani  comp.,  886,  888 

hydrargyri,  886,  888 

opii,  886,  888 

picis  burgund.,  886,  890 
canadensis,  886,  890 
c.  cantharide,  886, 
890 

plumbi,  272,    386,  389, 
886 

resinaj,  886,  887 

saponis,  886,  887 

universale,  891 
Emulsin,  361,  528 
Emulsion  of  almonds,  846 

castor  oil,  841 

cubebs  (fluid  extr.),  846 

pumpkin  seeds,  852 
Emulsions,  preparations,  919 
Bmydin,  351 
Enema,  assiifoetidce,  857 

terebinthinte,  857 
Enemata,  856 

Enos's    elix.   ammon.  vale- 
rian., 632 
Envelope  paper,  55 

powder,  905 
Epsom  salts,  213 
Erdraann  and  Ilslar's  alka- 
loid test,  474 
Ergotina,  477,  667 
Bonjenn's,  667 
Wiggers's,  667 
Brioaceoe,  neutral  principle, 
624 

essential  oils,  413 
Erioolin,  624 
Erythrin,  340,  464 
Erythrocentaurin,  525 
Erythrolein,  464 
Erythrolitmin,  464 
Erytbromannite,  340,  464 
Erythrophyll,  465 

Erythroretin,  4.39 
ErythroxylnceoB,  alkaloids,477 

neutral  principle,  521 
Brytbroxylin,  621 
Essence,  ani.seed,  766,  767 

apples,  381 

arrack,  382 

bananas,  381 

beef,  936 

bergamot  pear,  381 

ginger,  620 

jargonella  pear,  381 

lemon,  766,  767 

niillefleurs,  771 

mustard,  777 

Whitehead's,  942 

patchouly,  772 

peppermint,  706,  767 

petit-grain,  410 

pineapple,  381 

quince,  381 

raspberries,  381 

rum,  382 
Essences,  fruit,  artificial,  380 

perfumery,  709 
Essential  oils.    See  Oils. 
Ether,  365,  369 


Ether — 

(drops),  79 
acetic,  365 
amylo-acetio,  379 
amylo-valerianic,  379 
butyric,  379 
chloric,  374,  377 

(chloroform),  376 
cinnamo-cinnamic,  428 
cinnamo-tolylic,  428 
ethylic,  365,  369 
formic,  374 
formo-ethylio,  374 
hydrated,  370 
hyponitrous,  365 
mono-chlorinated,  378 
nitric,  365 
nitrous,  365,  373 
oenanthic,  381,  382 
pelargonic,  381 
percolating  with,  602 
sulphuric,  365,  369 
tannic,  -458 
tetrachlorinated,  378 
washed,  370 

Ethereal  oil,  366,  370 

Etherin,  365 

Etherol,  365 

Ethiops  mineral,  304 

Ethylallylamina,  510 

Ethylamina,  477 

Ethylanilina,  471 

Ethylconia,  476,  574 

Eucalyne,  339 

Eugenin,  522 

Euonymin  (eclect.),  752 

Eupatorina,  475,  502 

Eupatorine  (eclect.),  752 

Euphorbiacese,  alkaloids,  476, 
477 

neutral  principle,  526 

essent.  oils,  415 

resins,  423 
Euphorbin  (eclect.),  753 
Eupborbina,  476,  509 
Euphorbium,  423,  427 
Eupion,  406 

Eupurpurin  (eclect.),  752 
Evaporating  dish,  52,  049 
Evaporation,  048 
Excipient  in  mixtures,  833 

pills,  801,  S02,  80.3,  806 

prescriptions,  798 
Excitement  of  sick  avoided, 
933 

Exoito-motor  stimulants,  pow- 
ders, 816 
Exhaustion    in  percolating, 

597 

Expansion  of  alcohol,  368 

glass  bottles,  85 
Expectorants,  mixtures,  848 

pills,  821 
Explanatory  synonyms,  783 
Extemporaneous  pharmacy, 
779 

preparations,  780 
Extract  (Extractum) 

aooniti,  655,  656,  660 

vield,  653 
arnic«>,  655,  666,  660 

yield,  653 
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Extract — 

bavk,  precipitated,  498 
beef,  366 

belladuiinie,  652,  653 

yield,  653 

alcohol.,  655,  661 
bittersweet,  657,  658,  f.02 
butternut,  658,  659,  66i 
Calabar  benn,  655,  657 
oalisaya,  Ellis',  665 
calves'  feet,  357 
cannabis,  655,  656,  660 

test,  656 
carnis,  356 
cirnicifugce,  666 
cinchoniV),  657,  658,  663 

Wetherill's,  665 

prsecipit.,  498 
colchici  aoetio,  659,  660, 
665 

oolocynthid,  657,  658,  662 
yield,  053,  658 
comp.,659,  660,  665, 
6(18 

conii,  652,  653,  660 

yield,  653 

alcohol.,  655 

test,  654 
digitalis,  655,  656,  660 

yield,  653 
dulcamarae,  657,  658,  662 
ergotfe,  667 
ferri  pomatum,  433 
foxglove,  655,  656,  660 
gentianae,  658,  659,  664 

yield,  653 
glyeyrrhizSB,  348,  667 
hiomatoxyli,     658,  659, 

664,  668 
hellebori,  657,  658,  663 
henbane,  652,    654,  655, 

661 
hops,  667 

hyoscyami,  652,  654 

yield,  653 

alcohol.,  655,  661 
ignatiaj  amaraj,  655,  657, 
661 

Indian  hemp,  655,  656, 
660 

jalapDD,  657,  658,  662,  668 

yield,  653 
juglandis,  658,  659,  664 
kramerisB,  658,  659,  664, 
668 
yield,  659 
lettuce,  607 
litpiiritia)  depur.,  667 
lobeliao  aceticum,  666 
logwood,  658,  669,  664, 

668 
lupulin,  666 

may-apple,  657,  658,  663, 

668 
meat,  356 
musk,  773 

nuo.  vomic,  655,  657,  661 

yield,  653 
opii,  658,  659,  664 

in  suppo.sitories,  923 
papaverifl,  667 
pareirtc  bravsB,  666 


Extract — 

pliysostigmatis,  655,  657 
podophylli,  657,  658,  663, 

668 

pnppyheads,  667 
quassise,  658,  659,  664 

yield,  053 
rhatany,  668,  659,  664, 
608 

rhei,  657,  658,  663 

senegoj,  657,  658,  002 

stramonii,  653,  655 
yield,  653 

taraxaoi,  659,  665 

UV80  ursi,  607 

Talerian£B,  655,  656,  660 
Extracta  resina,  742 
Extracts,  652 

astringent,  658 

bottle,  668 

cathartic,  657  s 

clarified,  652 

English,  653 

fluid.    /See  Fluid  extracts. 
German,  654 
jars,  30,  668 
how  to  keep,  29,  30,  668 
narcotic,  alcoholic,  655 
inspissated,  652,  668 
Mohr's  process, 
654 

therapeutical  applio. , 

656 

for  ointments,  669 
pills,  912 

physical  properties,  668 

preparation,  651 

softening,  669 

in  suppositories,  923 

tonic,  657,  658 

unclassified,  659 

unofficinal,  665 

uses,  609 

yield,  653 
Extractive,  oxidized,  587 
Eye-balsam,  Becker's,  879 

washes,  855 

water,  855 

Thomas',  855 


pAHRENHEIT'S  thermo- 

r     meter,  103 

Fancy  paper,  65 

Farina  boiler,  Hecker's,  106 

Farinaceous  principles,  333 

Fats,  382 

how  to  keep,  28 
Faucet,  syrup,  Williams',  163 
Fecula.    See  Starch. 
Fehling's  sugar  test,  344 
Fel  bovinuni,  368 
Felt  bags,  500 
Fermentation,  362,  536 

acetic,  303 

acid,  535 

alcoholic,  362 

butyric,  303,  379 

lactic,  303,  436 

viscous,  303,  535 
Fermentum  corevisia),  363 
Ferric  citrate,  234 


Ferric — 

hypophospliite,  242,  243 

nitrate,  247 

oxide,  hydrated,  232 

salts,  224,  226 

tannate,  245 
Ferroso-ferrio  salts,  224 
Ferrous  hypophosphite,  242, 
243 

nitrate,  247 

salts,  224,  225 

sulphate,  227 

tartrate,  246 
Ferrum  (Iron),  224 
(Ferri)  acetas,  226,  244,  245 

ammoniat.,  248,  251 

et  ammon.    citras,  226, 
234 

sulphas,  226,  233 
tartras,  226,  246 
arsenias,  292,  295 

tested  volum.,  926 
bromidum,  248,  253 
carbonas  effervescens, 
226,  229 
prsecipitat.,  228 
saccharat.,  tested 
volum.,  926 
chloridum,  248,  249 
citras,  226,  234 
ferrocyanid.,  248,  251 
hydrocyanas,  248,  252 
by  hydrogen,  226,  229 
hyperehloratis  liquor, 

226,  248 
hypophosphis,  226,  242 
iodidum,  248,  262 
lactas,  226,  244 
et  magnesii  citras,  226, 
236 

nitratis  liquor,  226,  247, 

559 

oxalas,  226,  237 
oxid.  hydrat.,  226,  232, 
293 

mag.,  tested  volum., 
926 

perchloratis  liquor,  226, 

248 

persnlphas,  231 
phosph.as,  226,  237 

tested  volum.,  926 
et  potassii  sulphuret. , 

248,  254 
et  i)otassii  tartras,  226, 

245 

protooarbonatis  syrup., 
229 

protooitratis  syrup.,  226, 
236 

protonitratis  syrup.,  226, 

247 

proiotartras,  226,  246 
pulvis,  229 

pyrophosphas,  226,  240 
et  quinia  citrns,  220,  234 

sulphas,  220,  232 
redaotum,  220,  229 
BBsquioxide  hydrat.,  232 
et  strychnia)  citras,  226, 
235 

Bubsulphas,  231 
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(Eerri)— 

sulphas,  226,  227 

exsieoata,  226,  227 
granulata,  227,  667 
powdering,  657 
sulphuret,  248,  26+ 
supei-phosphatis  syrup., 
226,  238 
'    tannas,  226,  245 
tartras,  226,  246 
tersulphatis  liquor,  226, 

230,  659 
valerianas,  226,  245 
et  zinoi  citras,  226,  236 
Ferulyle,  417 

bisulphide,  417 
protosulphide,  417 
Fever  and  ague  mixture,  836 
powders,  effervescing, 
844 
Fibrin,  350 
Ficus,  348 
Fig,  348 

File,  rat-tail,  113 
Filter,  664 
cap,  568 

construction,  564,  566 
drying,  106 
French,  55 
laoe,  Walters's,  569 
oil,  Warner's,  561 
plain,  565 
plaited,  565 
support,  568 
weight,  668 
Filtering  apparatus,  Hance's, 
570 

oils,  561,  569 
paper,  55,  664 

Swedish,  55 
volatile  liquids,  569 
Filtration,  560,  564 
continuous,  J98 
hot,  106 
Fish  glue,  356 
Flannel  strainer,  560 
Flask,  62,  118 
Flaxseed,  337 
meal,  644 
poultice,  898 
Flavoring  syrups,  719 
Flemming's  tinct.  aconiti,  621 
Flint  vials,  53 
Flores  martiiiles,  251 
Florida  water,  772 
Flowers,  collection,'  538 
distillation,  764 
farms,  769 
of  sulphur,  146 
zinc,  265 
Fluidrachina,  75,  784 
Fluid  extract  (fluid  extraot- 
um), 
anlheraidis,  688 
belladonnas  rad.,672, 
673 

bittersweet,  672,  676 
bloodroot,  088 
buohu,  672,  674 
comp. ,  684 
calumbsB,  672,  674 
cupsioi,  690,  691 


Fluid  extract — 

chamomile,  688 
chimaphila3,  672,  674 
cimicifugoe,  671,674 
cinchonte,  672,  674 
colchicirad.,  672,075 

sem.,  672,  675 
conii    fruotfls,  672, 
675 

oornfls  fioridae,  672, 
675 

cubebfc,  671,  676 
digitalis,  672,  676 
dogwood,  672,  675 
duloamarse,  672,  676 
erigerontis  oanad., 

672,  677 
gnllaa,  687 
gelsemii,  672,  677 
gentiance,  672,  677 
geranii,  672,  677 
ginger,  672,  684 
glyoyrrhizce     rad. , 

672,  677 
gossypii,  672,  678 
hemlock,  672,  675 
horehound,  689 
hydrangeas,  686 
hydrastis  canad., 

672,  678 
hyoscyami,  672,  678 
jalapiB,  685 
krameriee,  672,  679 
lactucarii,  689 
lobelisB,  687 
lupulini,  671,  679 
marrubii,  689 
matico,  672,  679 
mezerei,  671,  679 
muskroot,  688 
pareiriB  brav88,  672, 

679 
pepper,  692 
pinkroot,  673,  682 
and  senna,  673, 
682 

pipsissewa,  672,  674 
pruni  virgin.,  673, 
680 

ferratum,  687 
rhei,  672,  680 

et  sennre,  685 
rubi,  672,  680 
sabinaj,  671,  680 
sanguinariaj,  088 
sarsaparillte,  672, 
681 

comp.,  672,  681 
Boillaj,  672,  681 
scutellarire,  689 
senegaj,  672,  681 
sennw,  673,  683 
serpentaricB,  672,  682 
spigeliaj,  673,  682 

et  sennas,  673, 
682 

stillingias,  672,  683 
sumbul,  688 
taraxaci,  672,  683 
extemporan., 
683 

UV89  ursi,  672,  683 


Fluid  extrnct — 

valerianas,  671,  684 

(drops),  79 
veratri  viridis,  671, 

084 

wild  cherry,  673,  680 

ferrated,  687 
zingiberis,  672,  684 
Fluid  extracts,  670 

with  alcohol,  672 
diluted,  671 
with  glycerin,  672 
unclassified,  673 
unoffioinal,  684 
Fluid  magnesia,  214 
Fluidounce,  75 
uncia,  784 
Fluted  vials,  53 
Flystone,  271 
Folding  of  packages,  903 

powders,  904 
Formyle,  435 

.terbromide,  374 
terchloride,  374 
teriodide,  374 
Fowler's  solution,  293 
Fractional  distillation,  119 
Frangipanni,  essence,  771 

sachet,  775 
Frangulin,  463 
Fraserin  (eclect.),  753 
Fraxetin,  524 
Fraxin,  624 
Fruits,  collection,  538 

essences,  artificial,  380 
jar,  24 

sugar,  338,  341 

syrups,  722 

Prussian  Ph.,  724 
Fumariacea;,  alkaloids,  475 
Fumarina,  476,  487 
Fumigating  pastilles,  776 

powder,  776 
Fumigations,  860 
Fungi,  alkaloids,  477 

neutral  principle,  528 
Fungin,  322 
Funnel,  51,  567 

glass,  52 

grooved,  567 

gutta-percha,  52 

as  percolator,  591,  595 

porcelain,  51 

for  volatile  liquids,  52 

vulcanized  rubber,  52 
Furley's  process,  917 
Furnace,  clay,  92 

French  hand,  93 

gas,  Parrish's,  100 
Furniture,  17,  900 
Fusel  oil,  366,  368,  379,  380 
test,  308 
of  wine,  382 


GADUIN,  397 
Galbanum,  425,  427 
Galenical  pharmacy,  537 
Gallipots,  29 
Gallon,  75 
Gambogia,  425,  427 
Garbling,  542 


INDEX. 


957 


Gargarysma  noid.  tannic  ,  857  ; 

soila)  chloiinat.,  Hoi 
Gargle,  alum,  858 
Gargles,  857,  858 
Garus,  elixir,  G34 

spirit,  634 
Qas  burner,  06 

Biinsen's.  ]01 
Griffin's,  102 
horizontal,  101 
MeGlensey's,  102 

distributor,  S6 

furnace,  Parrish's,  100 

laughing,  196 

screen.  98 

stove,  98 

tube,  flexible,  97 
Gases,  solution  of,  556 
Gasogene,  149 
Gaucina,  475,  487 
Gauge  for  powders,  905 
Gaultherin,  527 
Gav-Lussac's  holder,  115 
Gein,  522 
Gelatine,  356 

Cooper's,  357 

Coxe's  sparkling,  357 

French,  357 
Gelatinous  principles,  356 
Gelsemin  (eclect.),  753 
Gelseminin  (eclect.),  753 
General    apparatus  stand, 

Squibb's,  116 
Gentianese,  neutral  principle, 
524 

Gentian,  percolating,  599 
Gentiogenin,  524 
Gentiopicrin,  524 
Gentleness  in  sick  chamber, 
934 

GeraniacesB,  essent.  oils,  410 
Geranid,  410 
Geraniin  (eclect.),  753 
Geranin  (eclect.),  753 
Gerhard's  tonic  tea,  541 
Gill,  78 

mug,  78 
Gillenia  trifoliata,  712 
Gin,  Holland,  364 
Ginger  beer,  943 

drops,  691,  742 
Githngin,  520 

Glass  bottles,  expansion,  85 
crown,  183 
cylinder,  loaded,  85 
flint,  183 
labels,  24 

cement,  24 
measure,  44 
mortar,  48 
soluble,  183 

tubes,  how  to  break,  148 

window,  183 
Glauber's  salt,  184 
Glaucina,  441,  475 
Gliadin,  351 
Glonoin,  340,  388 
Glucose,  338,  341 
Glucosides,  346 
Glue,  356 

fish,  356 

liquid,  356 


Gluten,  351 
Glyoamyl,  896 

sinapis,  S98 
Qlycerides,  718 
Glycerin,  340,  386 

(drops),  79 

uses  in  jjharmaoy,  718 

loti.on,  885 

ointuient,  892 

pomade  of  iodide  of  po- 
tassium, 897 
Glycerines,  717 
Glyoerinum  amyli,  892 
Glycerite,  388,  717 

acid,  ciirbol.,  717 
gallici,  717 
tannici,  718 

picis  liquidsB,  718  « 

sodii  borati.s,  718 
Glyoerole,  388,  718,  796 

arnica,  884 

hypophosphites,  210 

lactucarium,  719 

sumach,  719 

de  Goudron,  897 
Glyceryle,  386 

oxide,  384 
Glycina,  461,  518 
Glycocoll,  461,  518 
Glycyrretin,  347,  522 
Glycyrrhiza,  348 
Glycyrrhizin,  340,  342,  347 
Goddard's  elixir  ammon.  va- 

ler.,  633 
Godfrey's  cordial,  940 
Gold,  308 

salts.    See  Aurum. 
Golden  sulphur,  2S5,  287 
Gooseberry  wine,  304 
Goose  grease,  397 
Gossypium,  320 
Goulard's  cerate,  870 

extract,  274 
Gout  pills,  815 
Graduated  measures,  44,  76 
Hodgson's,  77 

pill  tile,  913 

receiving  bottle,  596 
Graduation  of  hydrometers, 
87 

Grahame's  displacement  pro- 
cess, 591 
mi.stura  aloes  comp.,  585 
Grain,  70,  71 

Graminea;,  essent.  oils,  416 
Gramme,  74,  76 
GranateiB,  neutral  principl., 
622 

Granulation,  128,  656 
Granules,  824,  918 
Granum,  784 
Granville's  lotion,  854 
Grape  sugar,  338,  341 
Qratiolarelin,  625 
Grotiolotin,  525 
Gratiolin,  525 
Qratiosolin,  525 
Gray  powder,  307 
Grease,  inodorous,  862 
Green,  Chinese,  463 

mineral,  261 

q[uinia,  492 


Green — 

sap,  463 
Griffin's  gas-burner,  102 
Griffith's  myrrh  mixture,  836 
Gruel,  corn  meiil,  937 

oatmeal,  937 
Gruff,  546 
Grummets,  412 
Guncin,  523 
Guaiacene,  438 
Guaiacin,  521 
Guaiacum,  422,  426,  428 
Guaiaretin,  426 
Guanina,  518 
Guaranina,  488 
Guiding  rod,  570 
Gumbo,  337 
Gums,  335 
Gum  Arabic,  337 

powdering,  543 
and  sweet  spirits  of 
nitre  in  mixtures, 
920 

cloth,  367 
elastic,  421 

tubes,  rendered  flex- 
ible, 117 
paste,  729,  730 
resins,  425,  427 

percolating,  598 
powdering,  548 
solution,  548 
wax,  426,  427 
Gun  cotton,  322 

drying,  324 
soluble,  322 
Gutta,  784 
Gutta-percha,  421 
funnel,  52 
purified,  421 
solution,  377,  560 
Guttiferas,  gum-re.=in.s,  425 
neutral  principl.,  525 


HAAKLBM  oil,  9.11 
Haamacrystallin,  350 
Hffimaglobulin,  350 
Hasraatein,  464 
Ha3matin,  350,  466 
Heemato-globulin,  406 
Hnauiatoidin,  467 
Hasraatosin,  466 
llajmato.xylin,  344,  464 
Ilajinin,  467 

Hajmorrhoidfil  eleotu:iry,  728 
Hair  dye,  Twiggs',  778 
oil,  777 

preparations,  777 
restorative,  777,  778 
■wash,  rosemary,  777 
Hamamelin  (eclect.),  753 
llance's  drug-mill,  649 

filtering  and  percolating 
apparatus,  570 
Handling  of  tincture  bottles, 
922 

Harle's  solution,  294 
llarmala,  489 
Harmalina,  475,  489 
llarmina,  '175,  489 
Harris'  sifting  machine,  551 
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Hartshorne's  oUoroform  pare- 
goric, 634 

Hay's  syrup,  iodide  of  iron, 
253 

Heading  of  prescriptions,  786 
Heat,  genenition,  92 

latent,  656 

measurement?,  103 

radiated,  649 
Heoker's  farina  boiler,  106 
Helenin,  420 

Helicin,  347,  402,  532,  533 
Helicoidin,  632,  533 
Heliotrope  essence,  771 

sachet,  776 
Helleboria,  474,  479 
Heller's  sugar  test,  344 
Helonin  (ecleot.),  753 
Hemlock  gum,  426 

plaster,  890 
Henry's  magnesia,  215 
Heptylene,  452 
Herapath's  salt,  491,  493 
Herbalists,  540 
Herb's,  collecting  and  drying, 
637,  639 

destination,  764 

Shaker's,  539 

Wilson's,  539 
Hessian  crucibles,  122 
Hesperidin,  520 
Hexylene,  452 
Eiera  picra,  552,  818 
HippocastaneEB,  neutral  prin- 
ciple, 521 
Hive  syrup,  699,  700,  701 
Hock  wine,  364 
Hodgson's  measures,  46,  77 
Hoffmann's  anodyne,  366,  371 
(drops),  79 
German,  372 
Holder,  Gay-Lussac's,  115 
Holland  gin,  364 
Hollyhock,  337 
Homoeopathic  corks,  54 
Honey,  348,  716 

balsam  of,  941 

of  borax,  717 

clarified,  348,  717 

of  roses,  717 
Hooper's  pills,  658,  942 
Hooping-cough  mixture,  850 
Hope's  camphor  mixture,  835 
Horn,  366 

Horsley's  sugar  test,  344 
Hot  drops,  941 

Howard's  cinchona  alkaloid, 
498 

Huanokina,  497 

Hudson's  dentifrice,  774 

Hufeland's  stimulating  oint- 
ment, 880 

Hull 's  automatic  washing  box, 
126 

Huraulin,  526 
Husband's  magnesia,  215 

fluid  magnesia,  214 
Huxham's  tincture  of  bark, 

609,  614 
Hydrargyrum  (Mercury),  296 
(Uydrargyri)  ncetas,  297,  305 
ammoniatum,  297,  306 


(Hydrargyri) — 

et  arsenici  iodid.  liquor, 

292,  295 
bibromidum,  297,  303 
biohloridum,  297,  298 
biniodide,  297,  300 
binitratis  liquor,  297 
bi-persulphas,  296 
bromidum,  297,  303 
chloridum  corrosivum, 
297,  298 
mite,  297,  298 
cum  creta,  297,  307 
cyanidum,  297,  303 
iodide,  green,  297,  300 
red,  297,  300 
yellow,  297,  301 
iodidum  flavum,  297,  301 
rubrum,  297,  300 
and  cod-liver  oil, 
851 

Tiride,  297,  300 
oxide,  black,  297,  305 

red,  297,  304 
oxidum  nigrum,  297,  305 

rubrum,  297,  304 
perohloridum,  298 
peroxidum,  304 
phosphas,  297,  306 
precipitate,  white,  306 
protiodido,  300 
proto-nitratia  liquor,  297, 
306 

subiodide,  300 
subphosphate,  306 
sulphas  flava,  297,  299 
sulphuret.,  black,  297,  304 
nigrum,  297,  304 
red,  297,  304 
rubrum,  297,  304 

Hydrastia,  474,  479,  480,  754 

llydrastin  (eclect.),  754 

Ilydroberberina,  481 

Hydrobryoretin,  522 

Hydrogen,  bicarburetted,  452 
peroxide,  132 
sulphuretted,  164 

Hydrokinone,  347,  443,  530 
green,  443 

Hydrometer,  87 
Baum^,  87 
C  artier,  87 

Pemberton's  remarks,  89 

Pile,  89 
Hydrostatic  balance,  81 
Hygienic  vinegar,  773 
Hygrina,  477,  615 
Hyoscyamia,  476,  509 
Hypophosphites,  144. 

See  Bases. 


TOE,  60 

X    preservation  in  sick  room, 
932 
vault,  59 
Iceland  moss,  335 
jelly,  9;!6 
paste,  730 
lohthidin,  351 
lohthin,  351 
Ichthulin,  351 


Ichthyocolla,  356 
Igasuria,  476,  505 
Ignition,  122 
Ilicin,  521 
Ilipiorin,  521 
Imperatoria,  523 
Imperial  measure,  75 
Implements,  17 
Incineration,  122 
Incorporation  of  ingredients, 
798 

Incompatibles,  ohemieal,  830 
conditions  of,  832 
how  best  mixed,  832 

of  infusions,  681 
opium,  643 

pharmaceutical,  833 
India  rubber,  421 
Indioan,  465 
Indiglucin,  465 
Indigo,  465 

blue,  465 

carmine,  465 

sulphate,  465 

white,  465 
Indigogen,  405 
Indigotin,  465 

Infusions,  incompatibles,  581 

mug,  Alsop's,  577 

pot.  Squire's,  577 
Infusion,  680,  582 
(Infusum),  angusturss,  582 

antliemidis,  582 

boneset,  682 

buchu,  582 

calumbsB,  582 

capsici,  582 

caryophylli,  582 

cascarillaj,  582 

catechu  comp.,  582 

chamomile,  582 

cinchonas  flava3,  582,  583 
rubraj,  582,  583 

cloves,  682 

digitalis,  683 
(drops),  79 

eupatorii,  582 

flaxseed  comp.,  582 

gentianje  comp.,  582,  584 
cone,  584,  note 

ginger,  582 

hops,  582 

humuli,  582 

juniperi,  582 

kramerioj,  582 

lini  comp.,  582 

pareirse,  582 

picis  liquid.,  583,  584 

pruni  virgin.,  682,  683 

quassiaj,  682 

rbatany,  582 

rhei,  682 

roste  comp.,  683 

sage,  682 

salvias,  582 

senna),  682 

serpontariro,  582 

spigeliaj,  682 

tabaoi,  583 

tnraxaoi,  583 

valerianro,  682 

wild  cherry,  582,  583 


INDEX. 


959 


(Infusura) — 

zingiberis,  5S2 
Inhalations,  858,  859 

acidi  hydrocyau.,  859 

chlorine,  800 

conia,  800 

creasote,  860 

iodine,  860 
Inhaler,  859 
Injections,  856 

argent,  nitrat.,  856 

gonorrhoea,  856 
Ink,  Range's,  170 
Inorganic  pharmaceutical 

chemistry,  109 
Inosit,  339,  353 
Inscription,  786 
Integration,  536 
Interruption,  unreasonable, 

avoided,  934 
Inula,  335 
Inulin,  334,  335 
lodinanilina,  471 
Iodides.    See  Bases. 
Iodine,  134,  135 

bath,  858 

bisulphuret,  146 

bromide,  141 

chlorides,  139 

protocbloride,  139 

terchloride,  13!) 

tested  volum.,  926 

weighing,  301 
Iodoform,  374,  378 
lodum,  135 

Irideae,  essent.  r  ils,  416 
Iridin  (eclect.),  754 
Irin,  416,  420 
Irisin  (eclect.),  754 
Iron,  224 

salts.    See  Ferrum. 

alum,  222,  233 

chocolate  drops,  735 

halogen  compounds,  248 

oxysalts,  226 

protosalts,  225 

Quevenne's,  229 

se.squisalts,  225 

sulphur  compounds,  248 
Isinglass,  356 

plaster,  357 

Russian,  357 
Itch  insect,  145 
Ivain,  523 
Ivaol,  412 


JACKSON'S   ammonia  loz- 
enges, 738 
pectoral  lozenges,  738 
phosphates,  144 
Jalapa,  resinoid  principle,  530 

synonyms,  525,  note 
Jalapin,  347,  625,  530 
Jaliipinol,  347,  530 
Jamaicina,  475,  489 
James'  powder,  291 
Jar,  extract,  30,  668 
fruit,  24 
ointment,  29 
precipitating,  127,  563 
show,  28 


Jar — 

Bpecia,  23 

stoneware,  20,  28 

tie-over,  29 
Jasminea),  essent.  oils,  413 
Jellies,  357,  862 
Jelly,  calves'  feet,  936 

chicken,  937 

for  invalids,  935 

Iceland  moss,  936 

rice,  936,  937 

sage,  936 

slippery  elm  bark,  937 
strainer,  Physio's,  561 

Jenk's  kitchen  press,  579 

Jervia,  476,  611 

Jew's  beer,  627 

Juglandeae,  neutral  principle, 
527 

Juglandin  (eclect.),  764 
Juj  be  paste,  729 
Juniper  camphor,  400,  406, 
420 


KENTISH'S  ointment,  881, 
882,  883 
Keratin,  356 

KL-rmes  mineral,  285,  285 
Kerner's  quinia  test,  500 
Keyser's  universal  plaster,  891 
Kilogramme,  76 
Kindness  against  the  sick,  934 
Kino,  455,  456 
Kinone,  443 
Kinovic,  red,  456 
Kinovin,  437,  520,  623,  529 
Kissingen    water,  artificial, 
153 

Kitchen  range,  61 
Knapp's  sugar  test,  344 
Koussin,  622 
Krealin,  353,  517,  528 
Kreatinine,  353,  518 
Kreosot,  332 
test,  451 
Kyanol,  516 


LABARRAQUE'S  solution, 
188 

Labdanum,  422 
Labelling,  910 
Labels,  blank,  909 

in  cellar,  68,  59 

drawer,  18 

gilt,  24 

glass,  24 

cement,  24 

gummed,  910 

paper,  18,  25 
varni.sli,  325 

pasting,  1)10 

prescription,  909 
Labiato),  neutral  pi  incipl.,  526 

essent.  oils,  4 1 3 
Laboratory,  pharmaoeut.,  60 
Lao,  423 

nmmoniaci,  848 

vaccinum,  352 

sulphuris,  ]'I6 
Lactates.    Set  Buses. 


Lactic  fermentation,  363,  436 
Lactin,  338,  318 
Lactinuted  powders,  663 
Lactometer,  89,  354 
Lactose,  338 

Laotucarium  in  pilular  form, 
804 

Lactucin,  523 
Lactucone,  523 
Liictucopicrin,  523 
Lndanum,  422 
Lady  "Webster's  pills,  818 
Lakes,  462 

Lamotte'a  golden  drops,  250 
Lamp,  alcohol,  93,  908 

blast,  94 

Berzelius',  94 

chimney,  94 

as  displacer,  593 

Mitchell's,  93 

Russian,  94 

universal,  94 
Language  of  prescriptions,  781 
Lanthanum,  223 
Lapathin,  438 
Lapis  divinus,  260,  203 

ophthalmicus,  St.  Yves, 
263 

Lappa,  335 
Larch,  338 
Lard,  390 

benzoated,  865,  873 

washed,  862 
Laricin,  528 

Lartique's  gout  pills,  816 
Latent  heat,  566 
Latin  terms,  785,  789 
Laudanum,  640,  640 

(drops),  80 

modified,  646 

Sydenham's,  640,  642 
Laughing  gas,  196 
Laurin,  626 

Laurinea3,  alkaloids,  476 

neutral  principle,  526 

essent.  oils,  415 
Lavender  water,  771,  772 
Laxative  cakes,  824 
Laxatives,  pills,  817 

powders,  817 
Lead,  272 

salts.    See  Plumbum. 

cerate,  870,  871 

plaster,  272,  386,  389,  886 

red,  272,  273 

sugar,  272,  273 

water,  274 

white,  272,  273 
Leave.*!,  collection,  638 

skeletonizing,  189,  321 
Ledixanthin,  466 
Ledoyen's  disinfecting  fluid, 
276 

Legumin,  350 

Leguminosa),  alkaloids,  475, 
476 
balsams,  426 
neutral    principle,  522, 
528 

essent.  oils,  407,  410 
oleoresins,  424 
resins,  422 
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Lehmnnn's  sugnr  test,  344 
Lemon  onmplior,  400,  406,  420 
juice,  nrtificiiil,  433 

yield  of  citric  acid, 
168 

squeezer,  920 
Lepidina,  477 
Lepidolite,  173 
Leptandrin  (eclect.),  755 
Leucina,  349,  3u6,  618 
Leuoolina,  477 
Libra,  784 

Lichenes,  neutral  principle, 
528 

Lichen  in,  334,  335 
Liebig's  broLb,  355 

condenser,  113,  114 

quinia  test,  500 
Light,  polarization,  338,  note 
Ligneous  fibre,  319 
Lignin,  320, 

Schweitzer's  solvent,  320 
Ligustrin,  524 
Ligustron,  524 
Ligustropicrin,  524 
Liliaceaa,    neutral  principle, 
527 

essent.  oils,  416 
Lime,  203,  204 

salts.    See  Calcium. 

liniment,  881,  882 

syrup,  211 

water,  2U3,  204,  558 
Liraonin,  521 

LinaoeoB,    neutral  principle, 
520 

Linen,  change  of,  932 

Linimenta,  881 

unofiicinal,  883 

Linimentum  (Liniment) 
atoniti,  881,  882 
ammonia.-,  881,  882 
camphor.,  883 
arnic£B,  884 
calcis,  881,  882 
camphoriB,  881,  882 
cantharidis,  881,  882,  883 
chloroformi,  881,  883 
croup,  catarrhal,  883 
hyperici,  884 
lead,  388,  881,  883,  884 
lime,  881,  882 
plumbisubacet.,  388,881, 

883,  884 
potassii  iodidi,  885 
saponis,  559,  881,  883 
Bulphuris,  884 
tannin,  883 

terebinthinse,   881,  882, 
883 

volatile,  881,  882 
Linin,  520 
Lint,  patent,  -321 
Lip  salve,  877 
Lipyle,  oxide,  384 
Liquids,  dispensing  of,  906 

inflammable,  liowto  keep, 
68 

preparations,  827 
Liquores,  558 
Liquor  aloes  oomp.,  783 

ammon.,  194,  19U,  559 


Liquor  ammon. — 

(drops),  79 
te,«ted  volum.,  926 
acetatis,    124,  198, 
559 

arseniat,  292,  294 
fortior,  194,  196,  559 
tested  Tolum., 
926 

succinatus,  435 
arsenicalis  Fowleri,  292, 
293,  559 
drops,  79 
tested  volura.,  926 
arsenic,  chlorid.,  559 

tested  volum., 
926 

et  bydrargyri  iodidi, 
292,  295,  659 
auri  nitro-niurint.,  309 
barii  chloridi,  201,  202, 
558 

bismuth,  et  ammon.  ci- 

trat  ,  280,  283 
caleis,  203,  204,  558 

tested  volum.,  926 
calcii   bioarbonat.,  203, 
210 

chloratn,  tested  volu- 
metric, 926 

chloridi,  203,  205, 
559 

sncoharat.,  203,  211 
chlori,  133,  559,  572 

tested  volum.,  926 
ferri  acetatis,  226,  245 

bromid.,139, 142,248 

chloridi,  248,  250, 
559 

citratis,  226,  233,  559 
hyperchloratis,  226, 
248 

nitratis,  226,  247, 
559 

perchloratis,226,  248 
persulphatis,  226, 

230,  559 
Bubsulphatis,  226, 

231,  559 
tersulphatis,  226,230, 

559 

gutta-perchoB,  377,  5G0 
hydrargyr.     et  arsenici 
iodid.,  292,  295 
(drops),  79 
nitratis,    297,  305, 
659 

protonitratis,  297,306 
subuitratis,  306 
iodi,  139 

iodinii  oomp.,  134,  139, 

559 
(drops),  79 
Mngendie,  642 
magnesii    citratis,  212, 

216,  217,  559 
morphia)   sulphatis,  558, 
C40,  642,  840 
Mngendie,  642 
plumbi  nitratis,  276 

Eubacetatis,  272,  274, 
559 


Liquor  plumbi  subncefnlis — 
tested  volum., 
926 

dilutus,  272,  274 
559 

potass89,  174,  177,  558 
administration,  178 
tested  volum.,  926 
effervesc,  tested  vo- 
lum., 926 
potassii    arsenitis,  292, 
293,  559 
(drops),  79 
tested  volum., 
926 

citratis,    174,  559, 
843 

extempor.,  844 
permanganatis,  558 
sodoe,  184,  185,  568 
tested  volum.,  926 
effervesc,  tested  vo- 
lum., 926 
sodii  arseniatis,  292,  294, 
658 

arsenitis  292,  293 
chlorinat.,  184,  188, 
559 

tested  volum., 
926 

tartro-citratis,  184, 
190 

zinci  chloridi,  267 
Liquorice  root,  348 
Liriodendrin,  520 
Lisbon  diet  drink,  689 

wine,  364 
Listen's  isinglass  plaster,  357 
Litharge,  272 
Lithia,  169,  173 
Lithii  carbonas,  169,  173 
Lithium  mica,  173 
Litmus,  464 
Litre,  74,  76 
Loao,  463 

LobeliaceoB,  alkaloids,  477 
Lobelina,  477,  515 
Loewenthal's  sugar  test,  345 
Logan's  plaster,  891 
London  porter,  364 
Lotion,  853 

almond,  854 

nntidynous,  854 

carbolic  ncid,  451 

chilblain,  854 

creasote,  853 

glycerin,  885 

Granville's,  854 
Lovi's  beads,  84 
Lozenges,  731 

Sen  Trochisoi. 

ammonia,  Jackson's,  738 

astringent  rose  leaf,  740 

board  for,  731,  738 

catechu,  740 

chalk,  733,  735 

cough,  Parrish's,  739 
Wistar's,  734,  730 
improved,  737 

cubebs,  733,  734,  736 

diaphoretic,  824 

drying,  740 
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Lozenges — 

flavoring,  732 

ginger,  733,  734,  730 

iliectic,  733,  734,  735 

iron,  733,  735 

Jackson's  ammonia,  738 
pectoral,  738 

magnesia,  733,  735 

mint,  733,  734,  730 

Parrish's  cough,  739 

pectoral,  Jackson's,  738 

phosphatio,  739 

soda,  733,  735 

Spitta's,  734,  736 

unofficinal,  738 

wild  cherry,  740 

AVistar's  cough,  734,  736 
improved,  737 
Lugol's  solution,  139 
Lunar  caustic,  461 
Lupinine,  522 
Lupulin  (eclect.),  666,  754 
Luteolin,  463 
Lutidin,  452,  477 
Luting,  113 
Lycopin,  526 

(eclect.),  755 
Lycopodiaceae,  neutral  prin- 
ciple, 528 
Lycopodin,  528 
Lye,  medicated,  586 


MACERATION,  576 
McGlensey's  gas-burner, 
102 

Mackey's  extract  calves'  feet, 
357 

Macrotin  (eclect.),  749 
Madeira  wine,  364 
Magendie's  solution,  642 
Magnesia,  212,  214 
alba,  213 
Barr's  table,  215 
calcined,  212,  214 
Dinnerford's  fluid,  214 
effervescent,  Moxon's, 

212,  219 
Ellis's,  215 
fluid,  214 
Henry's,  215 
Husband's,  215 
ponderous,  215 
and  rhubarb,  819 
Weaver's,  215 
Magnesii  acetas,  212,  219 

bicarbon.  (fluid),  212,  214 
carbonas,  212,  213 

ponderos.,  212,  214 
saturating  power,  168 
citras,  212,  216 

granulata,  218,  219 
liquor,  212,  216,  217, 

559. 
prajparata,  219 
solubilis,  217,  218  _ 
et  potassii  borotartratis, 

212,  220 
sulphas,  212,  213 
sulphuret,  212,  220 
Magnesite,  213 
Magnolia,  520 

61 


Magnoliaoero,    neutral  prin- 
ple,  520 
essent.  oils,  409 

Malaga  wine,  304 

Malamid,  528 

Malmsey  wine,  304 

Malt,  363 

liquors,  364 

Maniigement  of  the  shop,  927 
of  sick  room,  93 1 

Manganese,  254 

acetate,  255,  256 
carbonate,  255,  256 
chloride,  255,  2.59 
hypophosph.,  syrup,  257 
iodide,  syrup,  257 
and  iron  iodide,  syrup, 
258 

lactate,  255,  256 

oxide,  255 

phosphate,  255,  256 

protoxide,  254 

sulphate,  255 
Manganous  sulphate,  265 
Mangostin,  463,  521 
Manna,  348 

Australian,  338,  339 
Miinnitan,  343,  523 
Mannite,  339,  342,  348 

anhydrous,  343 
Maranta,  334 
Marble,  203 
Marechale,  .«achet,  775 
Miirmor,  203 
Marrow  pomatum,  778 
Marrubin,  526 
Marshall's  dentifrice,  774 

pill's,  943 
Marshmallow  ointment,  880 

paste,  730 
Mass,  blue,  804 

extemporan.,  805 
powdered,  806 

copaiba,  806 

Vallette's,  805 
Massa  pilul.  hydrargyri,  804 
extemp.,  805 
powdered,  805 
Mash,  366 
Mastich,  422,  428 
Mastiein,  422 

Materia  medica,  classification, 
541 

Matricaria  camphor,  419 
Maughan's  Carriira  water,  210 
Maumene's  sugar  te.«t,  346 
Mayer's  alkaloid  test,  472 
Meal,  flaxseed,  544 

ont,  335 
Measures,  44,  69,  75 

glass,  44,  76 

Hodgson's,  46,  77 

imperial,  75 

metrical,  76 

minim,  46,  78 

concavity  corrected, 
78 

oil,  920 

tested,  45 

tin,  46 

wine,  75 
Measurement,  approximate,  78 


Meat,  353,  355 

juice,  preserved,  355 
Meconin,  520 

Medicated  cough  candy,  742 

secrets,  742 

waters,  571,  764 
Medicines,  selecting,  793 

in  liquid  form,  829 
Medulla  sassafras,  337 
Medullin,  322 
Mel,  348 

despumatum,  348,  717 

rosoe,  717 

sodii  boratis,  717 
Melampyrite,  339 
Melnnthacese,  alkaloids,  476 
Meleze,  338 
Melezitose,  338 
Melitose,  338 
Mellita,  716 

MenispermaeesB,  alkaloids, 
474 

neutr.al  principle,  520 
Menispermin  (eclect.),  756 
Menisperminii ,  474,  480 
Menthen,  413 
Menyanthin,  525 
Menyanthol,  526 
Merck's  opium  test,  486 
Mereure,    acide   nitrate  de, 
306 

Mercurialina,  477.  616 
Mercuric  amido-chloride,  306 

chloride,  298 

iodide,  300 

oxide,  304 
Mercurous  acetnte,  305 

chloride,  398 

oxide,  305 

phosphate,  306 
Mercury,  296 

salts.    See  Hydrargyrum. 

cap  for  gas-burner,  96 

with  chalk,  297,  307 

weighing,  301 
Meta-albumen,  352 

cinnameine,  426 

morphia,  476,  486 

pectin,  336 
Metals,  noble,  123 
Methylajthylamina,  471,  516 
Melhylamina,  471,  477 
Methyl,  bichloride,  374 

conia,  476,  514 

oxide,  hydrated,  332 
salicylate,  402 
Methylio  alcohol,  331,  374 
Metre,  70,  73 
Metrical  measure,  76 

system,  70,  73,  76 
Metrology,  69 
Mettauer's  iijierient,  584 

ethereal  tinctures,  022 
Metylo,  oxide,  385 
Mezquite  gum,  336 
Minlho's  tooth-powder,  774 
Mice,  prevent  injury  from,  18 
Milk,  352 

assafoctida,  838 
cone,  839 

butter,  354 

cow's.  352 
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Milk— 

of  roses    for  chapped 

hands,  855,  884 
skim,  354 
solidilicd,  355 
sugar,  338,  3-12,  348 
of  sulphur,  146 
Mill,  drug,  49 

Hance's,  549 
Millefleurs,  essence,  771 

sachet,  776 
Millon's  protein  test,  349 
Minderer's  spirit,  198 
Mineral  green,  261 
water,  149 

artificial,  153 
coolers,  151 
syrups,  719 
Minim,  784 

measure,  46,  73 

concavity  corrected, 
78 

Minium,  273 
Mint  camphor,  420 
Mistura  (Mixture), 
acetone,  849 

alkaline,  henzoated,  847 

copaiva,  847 
aloes  comp.,  585,  588 
almonds,  846 
ammoniaci,  848 
amraonii  carbon.,  838 
amygdaloe,  846 
anodyne,  840 
antacid,  843 

for   young  infants, 
845 

assafoetida,  838 

concentrated,  839 

astringent,  834 

Atlee's  neuralgia,  848 
rheumiitic,  848 

balsamic,  849 

benzoated  alkaline,  847 

bismuth,  carbon.,  835 

blue  m.iss  and  chalk,  835 
charcoal,  842 

brown,  848 

camphor,  Hope's,  835 
Parrish'e,  835 

cannabis  Indica,  840 

castor  oil,  841 

catarrhal,  841 

cathartic,  841 

chalk,  834 

and  blue  mnss,  835 
Richards',  942 

charcoal  and  blue  mass, 
842 

ohinoidine,  acetate,  836 
chloroform,  839 
cholagogue,  837 
cider,  Parrish's,  585 
cochineal,  8.')0 
cod-liver  oil,  850 
oolohicum,  Dewees',  848 

Scudnmore's,  848 
copaiva,  alkaline,  847 
coryza,  849 
cough,  849 
cream  of  tartar,  842 
oreasote,  841 


Mistura — 

cretcC,  834 
cubebce,  846 
demulcent,  846 
Dewees'a  colcliicum,  848 
diaphoretic,  840 
diuretic,  846 
effervescent,  843 
expectorant,  848 
ferri  comp.,  835 
fever  and  ague,  836 
glycyrrliizae  comp.,  848 
gout,  Soudamore's,  848 
GriSath's  myrrh,  836 
hooping-cough,  850 
indigestion,  845 
iron  and  cinchona,  837 
and  myrrh,  836 
and  quinia,  837 
magnesia,  for  children, 
842 

myrrh,  Griffith's,  836 

narcotic,  840 

neuralgia,  Atlee's,  848 

neutral,  843,  844 

oil  of  tnrpentine,  838 

olei  amygdalaj,  851 
cocos  nucis,  851 
morrhuse  amara,  850 

potassii  citralis,  843 

pulmonary,  841 

quinise,  for  children,  838 

refrigerant,  843 

rheumatism,  Atlee's,  848 

common  salt,  132 

Scudamore's,  848 

sedative,  840 

spermaceti,  849 

stimulant,  838 

sulphuric  acid,  133 

taraxacum,  847 

tolu,  849 

tonic,  836 

turpentine,  838 
Mitchell's  lamp,  93 

aperient  pills,  818 

tonic  pills,  811 
Mixtures,  827 

Sre  Mistura. 

eligible  substances,  829 

excipients,  833 

oleaginous,  850,  919,  920 

preparation,  918 
Mohr's    preparation   of  ex- 
tracts, 654 
Moistening  bottle,  912 
Molasses,  340,  347 

sugar-house,  340 
Monesin,  521 

Monimiacero,  alkaloids,  475 
Mononitrocellulin,  322 
Monostearin,  386 
Monsel's  solution,  231 
Moore's  sugar  test,  343 
Morin,  456 
Morphia,  475,  481 

abuse,  0-14 

acetate,  484 

citrate,  484 

hydroohlorate,  484 

muriate,  484 

poisoning,  treatment,  043 


Morphia — 

powders,  815 

salts,  483 

sulphate,  484 

test,  483,  513 

valerianate,  484 
Mortars,  46 

bell-metal,  49 

brass,  49,  545 

clamp,  36 

for  contusion,  48 

glass,  48- 

iron,  49,  545 

marble,  48 

porcelain,  47,  555 
French,  920 

Wedgewood,  40,  546 
Morton's  tetter  ointment,  879 
Mosehus  artificial  is,  406,  424 
Mother-liquor,  127 
Mould  for  pastilles,  857,  858 
Mouth  wash,  774 

perfume,  775 

violet,  775 
Moxon's  effervescent  magne- 
sia, 212,  219 
Mucilage,  335 
JIucilaginous  principle,  333 
Mucin,  351,  352 
Mulder's  sugar  test,  345 
Mulled  wine,  935 
Muller,  913 
Muriates.    See  Bases. 
Murexide,  460 
Musk,  artificial,  406,  424 

extract,  773 

perfumes,  773 

tincture,  773 
Mustard,  essence,  777 

Whitehead  s,  942 

plaster,  899,  942 

seed,  powdering,  544 
Miitter's  aromatic  pills,  S22 
Mycose,  338 

Myricacete,  essent.  oils,  416 
Myricin,  385 

(eclect.),  755 
Myristicea:,  essent.  oils,  415 
Myristioin,  420 
Myrosin,  351,  454 
Myroxooarpin,  426 
Myroxylon,  427 
Myrrha,  425,  427 
Myrtacens,  neutral  principle, 
522 

essential  oil,  411 


NAPELLINA,  474,  478 
Naphtha  aceti,  366 
wood,  331 
Naphthalina,  406,  452,  453 
Narceina,  475,  485 
Narcitin,  527 
Narcotic  mixture,  840 
pills,  814 
powders,  814 
Narootina,  475,  484 
ethylio,  484 
mclhylic,  484 
normiil,  4.'^4 
propyl ic,  484 
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Neatness  !n  siclt-room,  933 
Neck  pill  box,  51) 
Nervous  sedatives,  mixture, 
840 

stimulants,  mixture,  838 
pills,  813 
powders,  813 
Neutral  mixture,  843,  844 

organic  principles,  519 

spirits,  363 
New  England  Glass  Company, 

20,  907 
Niocolura,  270 

sulphate,  271 
Nickel,  270 
Nicotia,  477,  515 
Nicotianina,  419,  420 
Nipple  wash,  Thomas's,  854 
Nitranilina,  471 
Nitrates.    See  Bases 
Nitre,  169 

cubic,  169 
Nitro  cellulose,  322 

coumarin,  522 

glycerine,  348 

inosite,  339 
Nitrogen  binoxide,  157 

oxide,  196 
Nitrura  flaramans,  196 
Noble's  tonic  elixir,  622 
Noise  in  sick-room  avoided, 
933 

Nomenclature,  65 
Numerals  in  prescriptions,  784 
Nurse,  care  of,  934 
Nutmegs,  powdering,  547 


OATMEAL,  335 
gruel,  937 
Ochra,  337 
Octarius,  784 
Officinal,  65 
Oil  bath,  119 
bottle,  22 
can,  22 

filter,  561,  509 

Warner's,  561 
Oil  (Oleum),  absinthii,  412 
adipis,  390,  393 
lEthereum,  365,  366,  370 
alliariin,  418 
allii,  417,  418 
almonds,  bitter,  402,  417, 
450 

sweet,  889,  392 
(drops),  79 
allspice,  411 
amber,  406,  426 
amygdal.  amar.,  402,  417, 
450 

dulc,  389,  392 
(drops),  79 
anethi,  41 1 
angelica;,  411 
angustura,  410 
animal,  Dippel.,  419 
anisi,  412 

(drops),  79 

solidifies,  401 

Btellati.  409 

solidifies,  401 


anthemidis,  412 
apii,  41 1 
apple,  381,  417 
araohidis,  3H!),  392 
arbor  vitro,  410 
arnicas,  412 

solidifies,  401 
asarabiiccii,  415 
iisari  oanad.,  415,  093 
asphalti,  406 
assafoetida,  417,  418 
aurant.  cort.,  410 

preserved,  405 

flor.,  410 
balsam.  Peru,  426 
bay,  411 

bayberry  (fixed),  390 

(essent  ),  415 
bear's,  3U7 
beech,  390 
behen,  389 
benne,  389,  392 
bergamotttc,  410 
berthelotiaj,  390,  393 
betulse,  406 
birch,  406 

bitter  candy  tuft,  418 
brazil  nut,  390,  393 
British,  942 
bubulum,  390,  393 
buchu,  410 
common  burnet,  410 
bursa)  pastoris,  418 
butter,  355 
cade,  406 
cadinum,  406 
cajeputi,  411 
calami,  416 
camphoriB,  407 
Canada  sn'akeroot,  415 
canell89,  411 
caraway,  411 
cardamorai,  416,  693 
carron,  393 
carrot,  411 
carui,  411 

(drops),  79 
caryophyll.,  411 

(drop'),  79 
cascarilla),  415 
cassiae,  416 
cassiabuds,  415 
castor,  390,  394 
catfish,  398 
catnip,  4  14 
celery,  411 
oetacei,  390,  394 
chamomile,  German,  412 
solidifies,  412 

English,  412 
cheirantlii,  418 
chenopodil,  415 

(drops),  79 

ambrosioidis,  415 
cherry, 4 17 
cherry-laurel,  417 
chocolate- nuts,  390,  393 
cicutic,  41 1 
cinnamon,  402,  415 

(drops),  79 
citronellte,  416 


Oil- 
cloves,  411 

(drops),  79 
clove-cinnamon.,  415 
ooohlearice,  418 
cocois,  390,  393,  394 
cocos-nut,  390,  393,  394 
cod-liver,  390,  396 

how  to  keep,  29 

and  red    iodide  of 
mercury,  851 
copaiba?,  407 
corianJri,  411 
cottonseed,  390,  394 
cress,  418- 
croci,  416 
croton,  390,  395 

(drops),  79 
cubebffi,  407 

(drops),  79 
culilawan,  415 
cumin,  402,  411 
cynse,  412 
dahlise,  412 
dill,  411 
dracunouli,  412 
dugong,  390,  397 
eggs,  353 
eldertlowers,  412 
elecampane,  412 
elemi,  407 
ergot,  693 
erigeron,  412 
ethereal,  365,  366,  370 
fagi,  390 
fennel,  411 

(drops),  79 

solidifies,  401 
feverfew,  412 
fireweed,  412 
fish,  test,  383 
flaxseed,  389,  393 
foeniculi,  411 

(drops) ,  79 

solidifies,  401 
galangal,  416 
galbani,  411 
garlic,  417,  418 
gaultherijB,  402,  413,  448 

(drops),  79 
geranium,  410 
ginger,  416 
gossypii,  390,  394 
groundnut,  389,  392 
Haarlem,  941 
halieore,  390,  397 
hedeoinro,  413 

(drops),  79 
Iledwigins,  407 
heliotrope,  414 
hemlock,  407 
hops,  416 
horehound,  413 
horsemint,  414 
horseradish,  418 
humuli,  416 
hyssopi,  413 
ihlang-ihlnng,  409 
inula),  412 

iridi.',  florentin.,  416 
iva,  412 
jusmini,  413 
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Oil- 
jessamine,  413 

juniper,  407 

virgin.,  407 
empyreuin.,  406 

Labrador  tea,  413 

lard,  390,  393 

laurel  (fixed),  390 
(essent.),  415 
(guiana),  415 

laurocerasi,  417 

lavandulas,  413 

ledi  palustris,  413 

lemon,  410 

preservat.,  405 
restoration,  405 

lemonbalm,  413 

lemongrass,  416 

levistici,  411 

lilac,  415 

lily  of  the  valley,  416 

limonis.    See  Oil,  lemon. 

linden,  409 

lini,  3S9,  393 

lovage,  411 

mace  (fixed),  390,  394 

(essent.),  415 
majoranaj,  414 
marrubii,  413 
massey  bark,  415 
masterwort,  411 
matricariiB,  412 
meadow-sweet,  402,  410 
melissaa,  413 
menthse  crisp.,  413 
piperit.,  413 

(drops),  79 
viridis,  414 

(drops),  79 
Mexican  tea,  415 
mignonette,  409 
millefolii,  412 
monardse,  414 
morrhuaj,  390,  396 

how  to  keep,  29 
mustard    (essent.),  417, 
418 

myricas  gale,  416 
myristicae    (fixed),  390, 
393 

(essent.),  415 
myrrhas,  407 
myrtle,  411 
neat's-foot,  390,  393 
neroli,  410 
nigelloB,  409 
nuo.  moschat. ,  415 
nutmeg  (essent.),  415 

(fixed),  390,  393 
olibani,  407 
oliva?,  389,  -391 

adulteration,  391 

(drops),  79 
orange  flower,  410 

peel,  410 

preservat.,  405 
origan  i,  414 

cretici,  414 
orris  root,  416 
osmitopsis,  412 
palm,  390,  394 
papaveris,  390,  392 


Oil- 
parsley,  411,  603 
solidifies,  401 
patchouly,  414 
peach,  417 
pear,  417 

pennyroyal,  413,  414 
(drops),  79 

peppermint,  413 

(drops),  79 

petrsB,  406 

petroselini,  411,  693 
solidifies,  401 

phellandrii,  411 

pichury,  415 

piment£e,  411 

pimpinellsa,  412 

piperis  nigri,  407 

poppy  seed,  390,  392 

porpoise,  393 

pumpkin-feed,  694 

quince,  410 

radish,  418 

red,  884 

resedce,  409 

rhodium,  410,  414 

rioini,  390,  394 

rossB,  410 

rose  geranium,  410 

solidifies,  401 
rosemary,  414 
(drops),  79 
rose  root,  411 
rosin,  406 
rosmarini,  414 
(drops),  79 
rue,  402,  410 
sabinaj,  407 

(drops),  79 
saffron,  416 
sage,  414 
sagapenum,  418 
salviro,  414 
sambuci,  412 
sanguisorba,  410 
santali,  415 
santonicae,  412 
sassafras,  415 

(drops),  79 
satureja,  414 
white  saunders,  415 
scurvy  grass,  418 
serpentaria;,  415 
serpylli,  414 
sesnmi,  389,  392 
sinapis,  417,  418 
Spanish  hops,  414 
spearmint,  414 

(drops),  79 
spermaceti,  390,  394 
spicM,  413 
spike,  413 
8pira3a,  402,  410. 
spruce,  407 
star-anise,  409 

solidifies,  401 
sturgeon,  398 
suocini,  406,  426 
summer  savory,  414 
sweet  basil,  4  14 

cicely,  411 

gale,  416 


Oil- 
sweet  marjoram,  414 
syringse,  415 
tanaceti,  413 

(drop),  79 
tanzy,  413 

(drop),  76 
tarragon,  412 
tea,  410 

templinum,  407 

terebinthina;,  407 

theobromiB,  390,  393 

thymi,  414 

tiglii,  390,  395 
(drop),  79 

tilisB,  409 

tuberose,  416 

Valerianae,  412 
(drop) ,  79 

verbenjE,  413 

violet,  409 

vitriol,  158 

(drops),  79 

wallflower,  418 

water-hemlock,  411 

wine,  365,  306,  370 

winter's  bark,  409 

wintergreen,  413,  448 
(drops),  79 

wormseed,  415 
(drops),  79 

wormwood,  412 
yarrow,  412 
zedoary,  416 
zingiberis,  416 
Oils,  distilled,  765 

See  Oils,  essential, 
empyreumatic,  418 
essential,  398 

adulteration,  402 
artificial,  418 
oarbo-hydrogen,  405 
chemical  history,  400 
classification,  400 
color,  401 
distillation,  398 
how  to  keep,  30 
nitrogenated,  416 
oxygenated,  408 
preservation,  405 
restoration,  405,  766 
solidification,  401 
sulphuretted,  451 
tests,  402 
fixed,  382 

adulteration,  383 
animal,  390 
chemical  history,  384 
how  to  keep,  28 
in  mixtures,  850 
vegetable,  389 
yield,  383 
volatile.    See  Oils,  essen- 
tial. 

Ointment.    Sm  Unguentum. 
aconitia,  878 
althwa,  880 
•basilicon,  865,  872 
chalk,  879 
citrine,  870,  874 
cod-liver  oil,  880 
oroton  oil,  880 
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Ointment — 
elemi,  877 
galls,  808,  873 
garlic,  878 
glycerin,  876 
hEeniostatic,  880 
iron  compound,  879 
lard,  SO 5,  872 
lead,  carbonate,  875 

iodide,  875 
mercury,  874 
pile,  881 

red  precipitate,  869,  874 
rose    water,    863,  8C5, 
878 

simple,  865,  872 
stimulating,  Hufeland's, 
880 

stramonium,  869 
tar,  866,  875 

and  sulphur,  884 
tartar  emetic,  868,  873 
tetter,  879 
tobacco,  876 

compound,  878 
•  white  precipitate,  874 
Ointments,  861,  922 
and  borax,  172 
dumb-waiter,  38 
jars,  29,  862 

how  to  keep,  29,  38,  59, 
862 

slab,  how  to  clean,  923 

unofficinal,  876 
Olea  destillata,  765 

See  Oils,  essential. 
OleaceEB,   neutral  principle, 
524 

essent.  oils,  415 
Olein,  385 

Oleoresins,  427,  690 

natural,  424 

in  powder  form,  553 

unofficinal,  693 

uses,  690 
Oleoresina  asari  Canad.,  693 

black  pepper,  690,  691, 
692 

capsici,  690,  691 
cardamomi,  693 
cubebaj,  090,  691,  692 
ergotee,  693 
fern,  690,  691,  692 
filicis,  690,  691,  692 
ginger,  690,  691,  693 
lupulinsD,  690,  691,  692 
parsley,  693 
piperis,  690,  691,  692  ■ 
pumpkin  seed,  694 
zingiberis,  690,  691,  693 

Oleum.    See  Oil. 

Olibanum,  495,  427 
common,  425,  427 

OHvil,  624 

Onocerin,  522 

Ononetin,  522 

Ononin,  522 

Ono.'ipin,  522 

Opianin,  475,  485 

Opina,  475,  486 

Opium  abu.so,  644 
alkaloids,  481 


Opium — 

assay,  482 
drying,  644 
eaters,  644 
inoompatibles,  643 
poisoning,  treatment,  643 
powdering,  544 
preparations,  639 
test,  441,  474,  486 
Opodeldoc,  solid,    389,  882, 
942 

Opoponax,  425 
Orange  wine,  364 

blossom  essence,  770 
Orceine,  340,  464 
OrchideEB,  neutral  principle, 
527 

Orchis  mascula,  337 
Orcine,  340,  464 
Orcite,  340 
Oreoselon,  523 

Organic    bodies,  decomposi- 
tion, 534 
products  of  distil- 
lation, 119 
chemistry,  319 
Orris  root,  335 
Oryza,  335 
Os,  368 

Osseine,  356,  358 
Otto,  antispasmodic  powders, 
814 

emmenagogue  pills,  S23 
Ounce,  71 
Ovum,  352 

albumen,  352 

te.sta,  352,  363 

vitellus,  352,  353 
Outfits    for  physicians,  938, 

939 
Ox  gall,  358 

inspissated,  358 
Oxidation,  123 

artificial,  535 
Oxides,  reduction,  122 

See  Bases. 
Oxidized  extractive,  587 
Oxyaciinthin,  481 
Oxycanniibin,  423 
Oxycinohonia,  497 
Oxygen, 128 

apparatus,  130 

yield   from    chlorate  of 
potassium,  129 
Oxymel,  scillaj,  717 

simplex,  717 
Oxyealts,  167 
Oyster  shells,  203 
Ozone,  130 

Schconbein's  tost,  131 
Ozonides,  131 


PACKAGES,  903 
folding  of,  903 
Packer,  23 

Packing  bottle,  23,  24 
Palina    Christi    leaves  and 

seeds,  39 
PalmoD,  nlknloids,  4  70 
Palmitin,  3K6 
Pamphlet  case,  66 


Pannda.  935 
Panaquilon,  340 
Pancoast's  sedative  plaster, 
891 

Panis  laxans,  824 
Panoreatin,  352 
Papaver,  337 

Papaveraceoo,  alkaloids,  475 

neutral  principles,  620 
Papaverina,  475,  485 
Paper,  321 

cut,  903 

division  of,  903 

envelope,  55 

fancy,  56 

flat  cap,  55,  904 

filtering,  55,  664 
Swedish,  66 

labels,  18,  25 

package,  904 

parchment,  321 

prescription,  786 

white  wrapping,  50,  903 
Para-albumen,  352 

digitalirelin,  526 

morphia,  485 

pectin,  336 
Paraffin,  406,  452,  463 
Parchment  paper,  321 
Paregoric,  640,  646 

chloroform,  634 
Paricia,  474 
Paricinia,  601 
Paridin,  525,  627 
Pariglin,  627 

Parrish,  anodyne  mixture.  840 
camphor  mixture,  835 
cathartic  pills,  821 
chemical  food,  226,  240 
cider  mixture,  686 
cough  lozenges,  739 
di-op  table,  79 
fluid     extract  buchu, 

comp.,  684 
gas  furnace,  100 
magnesia  citrate,  216 
pile  electuary,  728 
pills,  laxative  and  tonic, 
818 

tonic  and  aromatic, 
811 

quinia  sulphat.  so- 
lut.,  809 
syrup,  carrageen  comp., 
710 

chamomile,  709 

frostwort,  7 1 1 

gillenia,  712 

hypophosphites,  210 

phosphates,  oomp., 
238 

cooler,  152 
Parsley  cauiiihor,  420 
Paste,  729,  910 
bottle,  910 
carrageen,  730 
charcoal, 
gum,  opaque,  730 

transparent,  729 
Iceland  moss,  730 
jiijiibp,  729 
marsh  mallow,  730 
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Paste — 

AVnrd's,  729 
Pastilles,  fiunigiiting,  77G 

mould,  77() 
Pasting  labels,  910 
Patchouly  essence,  772 
Pate  de  guimauve,  730 
Patent  lint,  321 

safety  can,  30  . 
Paviin,  52],  529 
Paytina,  497 
Pearlash,  174 

tested  volum.,  926 
Pearl  barley,  6S9 
Pearson's  arsenical  solution, 

294 
Peotase,  336 
Pectin,  330 

Pectoral   drops,  Bateman's, 
940 

lozenges,  738 

Jackson's,  738  , 
Parrish's,  739 
Spitta's,  734,  736 

syrup,  Jackson's,  714 
Pectose,  336 

Peligot's  sugar  test,  346 
Pelosina,  4S0 
Pellets,  824,  918 
Pelluteina,  480 
Peltz,    syrup  of  assafoetida, 
712 

Pemberton,  on  hydrometers 
89 

Pennyweight,  70 
Peppermint  plantations,  540 
Pepsin,  359 
Peptone,  344,  361 
Percolation,  390 

continuous,  698 

history,  590 
Percolating  compact  drugs, 
600 

porous  drugs,  599 
with  ether,  002,  691 
gum  resins,  598 
hot,  600 

management,  596 

by  vacuum,  602 
Percolators.    See  Displacers. 
Pereirina,  476,  606 
Perfumery,  768 
P6se  aoide,  87 

esprit,  87 

sirop,  87 
Pestles,  cement,  47 
Petalite,  173 
Petroleum,  406 
Pettenkofer's  sugar  test,  346 
Peucedanin,  523 
Phajorotin,  439 
Pliajtin,  452 
Phantom  bouquet,  321 
Pharmaceutical  iucompati- 
blos,  833 

laboratory,  60 

Steam-boilor,  107 

still,  700,  762 
Pharmacology,  how  to  study, 
541 

Pharmacopoeias,  63 
British,  65 


Pharmacopoeias — 

U.  S.,  64 
Pharmacy,  extemporaneous, 
779 

galenical,  537 

proper,  537 
Phaseomannite,  339 
Phenamide,  516 
Phenylamin,  471,  473,  516 
Phenyl  series,  471 
Philicome,  778 
rhillygenin,  524 
Phyll'yrin,  524 
Phloretin,  339,  438 
Phloridzin,  437,  438 
Phloroglucin,  339 
Phormia,  475,  485 
Phosphates.    See  Bases. 
Phosphatic  lozenge.«,  739 
Phosphoric  oxide,  145 
Phosphorus,  143 

black,  144 

red,  144 

in  pills,  144 
Photogene,  406 
Photographic  prints,  washed, 

525 
Phycite,  340 
Phyllocyanin,  465 
Phylloxanthin,  465 
Physalin,  625 

Physic's  alkaline  solution,  586 
bitter  tinet.  of  iron,  020 
jelly  strainer,  561 
medicated  lye,  586 
tetter  ointment,  879 

Physicians'  bad  hand-writing, 
785 

Phytolaccia  (eclect.),  756 
Phytolaccin  (eclect.)  750 
Picolin,  452,  477 
Pioroglucina,  487 
Picrolichenin,  528 
Picrotoxin,  437,  438 
Pierlot's  solut.  ammon.  vale- 
rian., 633 
Pile  confection,  728 

electuary,  728 

ointment,  881 

of  weights,  73 
Pile's    cherry-laurel  water, 
576 

hydrometer,  89 
specific  gravity  bottle,  82 
table  of  specific  gravity 
of  water,  86 
Pills,  boxes,  55 

necked,  56 
coating,  915 

Purley,  917 

Proctor,  917 
dispensing,  911,  914 
division,  913 
dusting,  914 

excipients,  801,  802,  803, 

806 
forming,  912 
gelatine  coating,  915 
gilding,  916 
machine,  50,  913,  914 

Wilson's,  61 

Wurtz's,  51 


Pills- 
masses,  804 
preparation,  911 
roller,  50,  914 
silvering,  915 
size  of,  800 

substances  adapted,  801, 
802 

nnsuited,  801,  802 

sugar-coated,  918 

tile,  60,  913 
Pills  (Pilula;),  800 

acid,  tannic,  807 

aloes,  817 

and  assafoetida,  813 
and  mastich,  818 
and  myrrh,  817 

aloin   and  podophyllin, 
821 

alterative,  823 
ammon.  carbon.,  814 
Anderson's  943 
anodyne,  815 
antibilious,  820 

Alberti's,  821 
antimon.  comp.,  823  . 
^    antispasmod.,  813 

aperient,  Mitchell's,  818 
argent,  nitralis,  814 
aromatic  and  tonic,  811 

Mutter's,  822 
assafoetida,  813 
astringent,  807 
Becquerel's  gout,  816 
Blancard's,  812 
blue,  804,  805 
calomel,  comp.,  823 
camphor  and  opium,  815 
cathartic,  817 

comp.,  820 

modified,  821 
Chapman's  dinner,  818 
chinoidine,  810 
cinchon.  sulph.,  809 
colchio.    c.  hydrargyr., 
816 

colooynth.   and  hyoscy- 

am.,  820 
copaiba,  806 

comp.,  822 
costiveness,  habitual,  820 
croton  oil,  821 
diaphoretic,  822 
dinner,  Chapman's,  818 
diuretic,  821 
Doveri,  822 
emmenagogue,  823 
expectorant,  821 
extract,  cannabis,  815 
female.  Hooper's,  668,  0-12 
forri  carbouat.,  220,  228, 
805 

chloridi,  813 

comp.,  81 1 

iodid.,  812 

Buckler,  812 
permanent,  812 

protoearbon.  et  qui- 
nia,  810 

Quevenne's,  810 

et  quinire,  810 
galbani  comp.,  813 
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Pills- 
gout,  Beoquerel's,  816 
Lurtique's,  816 
Vance's,  815 
Hooper's  female,  658,  942 
hydnirgyii,  804 

exletnpornn.  ,805 
powilereil,  805 
biohloridi,  823 
iodidi  corap.,  823 
intermittents,  obstinate, 
8U 

ipecacuanh.  et  opii,  822 
iron.    See  Pil.  ferri. 
Lady  Webster's,  818 
Lartique's  gout,  816 
laxative,  817 

and  tonic,  818 
Marshall's,  943 
mercury.  iSee  hydrarfcyr. 
Mitchell's  aperient,  818 

tonic,  811 
Mutter's  aromatic,  822 
narcotic,  814 
opii,  814 

old,  814 

et  canai)hor.,  815 

phosphorus,  144 

plumbi  acet.,  808 

Plummer's,  823 

podophyllin.  et  aloin,  821 
tonic,  820 

Quevenne's  iron,  810 

quinisB  sulph.,  80S 

soluble,  809 

quinidise  sulph.,  809 

rhei,  817 

comp.,  817 

rheumatic.    See  G-out. 

Bicord'a  tar  and  copaiva, 
822 

Rufus',  818 

saponis  comp.,  825 

scillae  comp.,  821 

Scott's,  943 

sedative,  816 

silver  nitrate,  814 

stimulant,  813,  814,  816 

tar  and  copaiva,  822 

tonic,  803 

aromatic,  81 1 
laxative,  818  ' 
podophyllin,  820 
Mitchell's,  811 

Vance's  gout,  815 
Pinipicrin,  527 
Pinite,  339 
Pint,  75 

Piperncea),  alkaloids,  470 
neutral  principl.,  527 
efsent.  oil.s,  407 

Piperidina,  477,  510 
piperate,  510 

Piperina,  476,  510 

Piperoid  of  ginger,  091,  093 

Pipsissowa  beer,  943 

Pitayia,  47.5,  501 

Pit"h,  Burgundy,  426 

Pix  canadensis,  426 

Plant.',  collection,  537 
cultivation,  540 
desiccation,  537,  539 


Plant.-!— 

drying,  537,  633 
Plasma,  897 

belladonnaj,  897 

picis,  897 

plumbi,  897 

potassii  iodid.,  898 

sinapis,  898 

tar,  897 
Plasmata,  890 
Plaster,  acid  carbolic,  451 

adhesive,  895 
tin  can,  66 

amidon,  896 

breast,  894 

Dewees',  891 
Wilson's,  891 

Burgundy  pitch,  890 

corn,  annular,  898 

court,  367 

diachylon,  386 

hemlock  pitch,  890 

isinglass,  367 

lead,  272,  386,  389 

Logan's,  890 

mammary  abscess,  891 

mustard,  899 

roborant,  889,  992 

sedative,  Pancoast's,  891 

spioe,  899 

strengthening,  889,  892 

thapsia,  326 

universal,  891 

warming,  890 

white  felt,  895 
Plaster  block,  B92 

cloth,  895 

iron,  892,  893 

spreading,  892 
machine,  895 
Plasters,  885 

unofficinal,  890 
Platform  balances,  42 
Platinum,  310 

bin  oxide,  3 1 0 

crucible,  122 

o.\ide,  310 

perchloride,  311 

and  sodium  chloride,  311 
Plumbagin,  520 
Plurabagincaj,   neutral  prin- 
ciple, 526 
Plumtiura  (Lead),  272 

(Plumbi),  acetas,  272,  273 
tested  volum.,  926 

carbonas,  272,  275 

chloridum,  272.  276 

iodidum,  272,  275 

nitras,  272,  575 
fusa,  276 

oxidum     rubrum,  272, 
273 

semivitroum,  272 

protoxidum,  272 

taniias,  272,  277 
Plummer's  pills,  823 
Podophyllin,  427,  668,  740 

pills,  821 
Poiaon.i,  iiow  to  keep,  37 
I'olari.'icopo,  338,  note. 
Polarization,  338,  note. 
PoUenin,  322 


Polyohroite,  463 
Polychrome,  521,  528 
Polygalin,  440 

Pomade  of   iodide  of  potas- 
sium, 898 
Pomatum,  778 
Poppyhead.?,  337 
Populin,  347,  627 
(ecleot.),  750 
Porcelain  cup,  62 
Porphyrharniinn,  470,  489 
Porphyroxin,  480 
Port  wine,  364 
Porter,  364 

Posture,  change  of,  931 
Potash,  174 
Potassa,  174,  178 

tested  volum.,  926 
caustic,  178 
cum  calce,  174,  179 
hydrate,  178 
hydriodate,  136 
Potassii  acetas,  174,  179 
antimonias,  285,  290 
arsenitig  liquor,  293 
bicarbonns,  174,  175 

saturating  power, 

168,  178 
tes'ed  volum.,  926 
bichromas,  109,  170 
bisulphas,  109,  171 
bitartras,  192 

tested  volum.,  926 
boracioo-tartras,  192,  1^4 
et  boracis  tartras,  192, 
194 

bromidum,  139,  141 
tested  volum.,  926 

carbazotas,  183 

carbonas,  174,  175 

tested  volum.,  920 
impura,  174 
pura,  174,  176 
saturating  power,  16S 
hloras,  174,  180 

yield  of  oxygen,  129 
tablets,  740 

ohroraas,  109,  170 

oitra.s,  174,  180 

tested  volum.,  920 

cyanidum,  448 

ferrocyanid.,  445 

iodidum,  134,  136 

iodo-hydrargyr.,  297,302, 
472 

et  hydrai'gyr.  iodid.,  297, 

302,  472 
hydras,  178 

hypermanganas,  255,  259 
hypcrphosphis,  174,  183 
nitras,  109 

powdering,  556 
pormanganns,  265,  259 

mode    of  applying, 
324 

phosphas,  174,  182 
picras,  174,  183 
prussiate,  yellow,  445 
sesquioarbonas,  177 
silicas,  174,  183 
et  sodii  tartras,  192,  193 
sulphas,  109,  171 
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Potassii — 

sulpho-cacrulas,  465 

tarlras,  192,  193 

tested  volum.,  926 
Potato  starch,  334 
Poultice,  898 
Pound,  71 
Pouring,  570,  921 
Powder  (Powders),  542,  551, 
798 

Algaroth's,  288 
alterative,  823 
ammon.  carbon.,  814 
antacid,  808 
antimonial,  285,  291 

Tyson's,  289,  291 
anti-intermittent,  808 
antispasmodic,  814 
aromatic,  552,  808,  810 
astringent,  807 
bleaching,  205 
calomel,  alterative,  823 

and  jalap,  819 
Castillon's,  937 
cathartic,  817 
chalk,  807 

cochineal,  comp.,  634 
composition,  941 
compound,  652 
diaphoretic,  822 
diarrhoea,  807 

of  infants,  808 
diluents  of,  802 
division  of,  80fi,  905 
dispensing,  903,  904 
Dover's,  552,  822 

liquid  substitute,  845 
dusting  of,  545 
envelope,  905 
emetic,  816 
ergot,  comp.,  816 
fever,  effervescing,  844 
fineness,  545,  550 
folding,  903 
fumigating,  776 
gastric  irritability,  813 
gauge,  905 
gray,  307 

heavy,  administration, 

800 

indigestion,  chronic,  813 
James's,  285,  291 
lactinated,  553 
laxative,  817 
magnesia  and  rhubarb, 
819 

morphia,  diluted,  815 
neutralizing,  819 
nitre  and  tart,  antim.,  816 
paper,  905 
precipitated,  556 
sachets,  775 
sedative,  808,  816 
Seidlitz,  552,  819 
simple,  652 
soda,  846 

stimulant,  813,  814,  816 
styptic,  853 

substances    adapted  to, 
799,  802 
nnpiiited  to,  799,  802 
tonic,  808 


Powder — 

uterine  hemorrhage,  816 

yeast,  846 
Powdering,  542,  543 

of  camphor,  120,  548 
gum  resins,  54S 
oily  drugs,  644 
salts,  566 
Pravage's  solution,  249 
Precipitant,  126 
Precipitate,  126 

red,  304 

white,  306 
Precipitation,  126,  556 

jar,  663 
Preparations,      best  given 
alone,  832 

extemporaneous,  780 

liquid,  827 

permanent,  780 
Prescription,  779 

abbreviations,  784 

adjuvant,  797 

basis,  796 

chirography,  785 

compounding,  899 

corrective,  797 

counter,  35,  901 

diluent,  797 

dispensing,  899 

excipient,  798 

grammatical  explana- 
tions, 783 

heading,  7S6 

insoriiJtion,  786 

labels,  909, 

language,  781 

numerals,  784 

paper,  786 

reading  of,  911 

scales,  39,  40 

signatura,  789,  793 

signs,  784 

subscription,  788 

superscription,  786 

symbols,  784 

synonym,  explanatory, 
782 

vials,  53,  906 
writing  of,  785 
Press,  678 

clothes-wringer,  579 
Jenks's  kitchen,  579 
Primulacese,  neutral  princi- 
ple, 526 
Princiiiles,  neutral,  519 
animal,  628 
nitrogenized,  528 
sulpliuretted,  628 
quaternary,  628 
ternary,  520 
Procter,  Jr.,  drop  table,  79 
fluid  extr.  anthemis,  688 
jiilapa),  685 
lobeliro,  687 
rhoi  cum  sonnse,  685 
sumbul,  688 

resins,  decoloration,  125 
sucous  taraxaci  paratus, 
686 

syrup .  hypophosphites, 
oomp.,  243 


Procter,  Jr.,  syrup,  hypophos- 
phites— 
of  calcium,  209 
iodide  iron  and  man- 
ganese, 258 
iodide  manganese, 
257 

phosphates,  undis- 
solved, 240 
pipsissewa,  709 
uva3  ursi,  709 

wine  of  tar,  (527 
Proctor,  on  coating  pills,  917 
Proof  spirit.=,  366,  367 
Prophetin,  523 
Propheretin,  523 
Propyl,  397,  452 
Propylamina,  397,  477,  516 

chloride,  616 

cordial,  633 

iodide,  418 

muriate,  616 
Protection    from    light  (of 

sick),  933 
Protein,  349 

compounds,  349,  350 
Prunin  (eolect. ),  7.06 
Prussian  blue,  248,  251 
Pseudomorphia,  485 

sugars,  339 
Psoralein,  488 
Ptelein  (eclect  ),  766 
Puccina,  475,  487 
Pulpa;,  726 
Pulveres,  652,  798 

effervescente.-i,  552 

aperientes,  552,  819 
Pulvis,  Algarothi,  288 

aloes  et  canella;,  562,  818 

antimonialis,  285,  291 

aromaticus,  552,  810 

ipecaouanhsB,  comp.,  552, 
822 

et  opii,  562,  822 
Jacobi,  291 

jalap;i',  comp.,  558,  819 
morphire  attenuatus,  815 
rhei,  comp.,  562,  819 

Punicin,  522 

Purpurin,  463 

Purree,  466 

Putchapat,  770 

Putrefaction,  535 

Pyin,  362 

Pyrene,  406 

Pyridina,  477 

Pyroxylin,  322 

Pyroxylon,  322 

Pyrrhol,  452 

Pyrrolina,  477 


(Quantities,  npponion- 
i,       ed,  787 
Qunssin,  621,  529 
Qnercetin,  463 
Qiieroin,  526 
Quercite,  339 
Queroitrin,  339,  466 
Quevenne's  iron,  229 
Quince  seed,  337 
Quinia,  475,  490 
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Quinin — 

amorphous,  498 

artificial,  497 

tests,  492 
Quiniio  acetas,  493 

antimonias,  493 

nrsenias,  493 

citrus,  493 

disulphas,  492 

gal  I  as,  494 

ferri  et  magnesii  sulphas, 
493 

hydriodas,  493 

hydrobroinas,  493 

hydroferrocyanas,  494 

hypophosphis,  492 

iodosulphas,  491,  493 

kinas,  494 

laotas,  493 

murias,  492 

sulphas,  492,  499 

administration,  639 
adulterat.,  499,  aOl 
neutral,  492 

sulpbo-carbolas,  494 

tannas,  494 

tartras,  493 

uras,  494 

valerianas,  492 
Quinicia,  476,  496 
Quinidia,  475,  494 

hydriodate,  495 

sulphate,  495 
Quinine,  green,  492 
Quinoidia,  498,  6()6 
Quinolin,  452,  477 


RABBIT  fat,  398 
Rademacher's  tinct.  ferri 
acet  ,  226 
Radiated  heat,  649 
Raisins,  348 
Rand's  collodion,  325 
Ranges,  01 

Ranunculaceso,  nlknloid?,  474 

neutral  principle,  620 

esaent.  oils,  409 
Rnt-tail  file,  113 
Rats,  prevent  injury  from,  18 
Rattlesnake,    Bibron's  anti- 
dote, HO 
Rea  raur's  thermometer,  103 
Receiver,  quilled,  111 

tubulated,  110 
Red,  cinchona,  456 

kinovic,  456 

oil,  884 

precipitate,  304 
Reduction,  122 

tube,  121,  123 
Refrigerants,  m'xture,  843 

powder,  843 
Regianin,  527 
Regulus  nntimonii,  284 
Reperc  'lation,  691 
Rejedaceso,  esaent.  oils,  409 
Resina,  424 

jalapro,  423,  427,428,  745 

podophylli,  745 

scammonii,  74r),  740,  747 
English,  740 


Resinoida,  742 
Resins,  421 

decoloration,  125 

fossil,  424 

proper,  422 
Retort,  plain,  110 

stand,  115 

tin,  760 

tubulated,  112 
Rhabarberin,  438 
Rhamneaj,  neutral  principle, 
522 

Rhamnetin,  347,  463,  522 
Rhamnin,  522 
Rhaponticin,  438 
Rhein,  438 

(eclect.),  757 
Rheumatism  pills,  815 
Rheumin,  438 
Rhinanthin,  526 
Rhodeoretin,  423,  530 
Rhodoxanthin,  456 
Rhubarb — 

and  magnesia,  819 

percolating,  599 

powdering,  542 
Rhusin  (eclect.),  756 
Rice,  335 

jelly,  9.36,  937 
Richards'  chalk  mixture,  942 
Richardson's  comp.  syrup  of 

phosph.,  239 
Roasting  ores,  122 

organic  substances,  122 
Roberts's  syrup,  phosph.  iron 

et  ammon.,  238 
Robiquet's  citrate  of  magne- 
sia, 218 
Roccellin,  464 
Rochelle  salt,  193 
Rock  candy,  341 
Room,  change  of,  9.33 
Root,  collection,  535 

drying,  537 
RosacesB,  alkaloids,  477 

neutral    principle,  522, 
528 

assent,  oils,  410,  417 
Rose  confection,  727 

essence,  771 

leaf  tablets,  740 

lip  salve,  877 

water,  572,  574,  765 
Rosin,  424 
Rottlerin,  403 

Rowley's  fluid  extract,  lactu- 

carii,  689 
RubiacetB,  alkaloids,  477 

neutral  principle,  523 
Rules  of  pliarmaceut.  store, 

928 
Rum,  364 
Ruraioin,  438 
Kumin  (ocleot.),  757 
I'ump's  quinia  tost,  600 
Range's  ink,  170 

sugar  test,  346 
Russian  isinglass,  357 

lamp,  94 
RutaoeH),  alkaloids,  475 

neutral  principle,  521 

essent.  oils,  410 


Rutyle,  402 

hydrurot,  402 


HABADILLIA,  470,  511 
fj    Saocharates,  341 
Saccharides,  339 
Saccharine  principles,  333 
Saccharometer,  87,  90 
Saccharum,  338,  340,  347 

lactis,  348 

saturni,  273 
Sachet  powders,  775 

frangipanni,  775 

heliotrope,  776 

marechale,  775 

millefleur,  776 
Safety  tube,  118 
Sagapenum,  425,  427 
Sago,  334 

jelly,  936 
Sal  seratus,  174 

soda,  187 

ammoniac,  195 

diureticus,  179 

Epsomensis,  213 

prunell88,  109 

Rochelle,  193 

soda,  185 
Salep,  337 

Salicaoe89,  neutral  principle, 
527 

S.alicin,  347,  402,  527,  532 
Salicyle,  402 

bydruret,  402,  410 
Salioylites,  448 
Saligenin,  347,  402,  532 
Saline  draught.  843 
Saliretin,  347,  532,  533 
Salsaparin,  527 
Salt  bath,  184 
Salt  mouths,  20,  21 
Saltpetre,  169 
Salt,  Cheltenham,  184 

common,  184 

Epsom,  213 

Glauber's,  184 

Rochelle,  193 

smelling,  197 

of  tartar,  175,  177 
Salve,  Becker's  eye,  879 

Deshler's,  872 
Sandarac,  424 
Sand-bath,  104,  650 
Sanguinarin  (eclect.),  758 
Sanguinarina,  441,  475,  486 

(ocleot.),  757 
Santalacen),  essent.  oils,  415 
Santalin,  463 
Santonates,  440 
Santonin,  437,  439 
Sap  green,  463 
Rapindaceaj,  alkaloids,  475 
Sapo,  389 

mollis,  389 

niger,  389 

viridis,  389 

vulgaris,  389 
Sapogenin,  520 
Saponin,  520,  522 
Sapotaoem,  neutral  principle, 
621 
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Saratoga  water,  artifininl,  153 
Sarkina,  SoS 
Sarkosina,  618 
Sarsaparilla  era,  702 
Sarsaparillin,  527 
Sassafras,  camphor,  420 

medullii,  337 

pith,  337 
Saturation,  chemical,  555 

pharmaceutical,  555 
Sauterne  wine,  364 
Scales,  39 

army,  41 

Beranger's  pendulum,  42 

prescription,  39 

tea,  42 
Soammonin,  525,  531 
Soammony,  425,  427,  428 
Scheffer,  lime,  hypophosphite, 
209 

syrup,  phosphate  comp., 

239 
pepsin,  360 
Scheibler's  alkaloid  test,  472 
Schiedam  schnapps,  3li4,  706 
Schilf's  spec.  grav.  method, 
86 

Schmidt's  sugar  test,  346 

Schoenbein's  ozone  test,  131 

Schultze's  alkaloid  test,  472 

Schwartzenberg's  alkaloid 
test,  471 

Schweitzer's  solvent  for  lig- 
nin,  320 

Scillitin,  627 

Scillitine,  527 

Scoparin,  464,  522 

Scordiin,  526 

Scott's  pills,  943 

Screen  for  gas  lamp,  98 

Scrophularin,  525 

Scrophuhirineffi,  neutral  prin- 
ciple, 525 

Scruple,  71 

Scrupulus,  784 

Scudamore's    gout  mixture, 
848 

Soutellarin  (eolect..),  757 
Scutellarine  (ecleot.),  767 
Soyllite,  339 
Sea  water,  artificial,  858 
Secalina,  477,  516 
Secrets,  medicated,  742 
Sedatives,  arterial,  mixtures, 
840 
powders,  816 

nervous,  mixtures,  840 
Seed  lac,  423 
Seidlitz  mixture,  193 

powders,  652,  819 
Sel  de  Vichy,  J()7,  172 
Selection  of  medicines,  794 
Semis,  784 

Senecin  (eclect.),  758 
Seneoionino  (ecleot.),  758 
Senegin,  440 
Senna,  percolating,  599 
Sepeerina,  470,  610 
Serum,  blood,  350 

lactis,  352 

vinosum,  937 
Serpentariin,  526 


Sesanii  folium,  337 
Sevum,  390 
Shakers'  herbs,  539 
Shelf-brackets,  26 
Shell  of  egg,  363 
Shellac,  423 
Shelving,  25,  26 
Sherry  wine,  304 
Shinn,  collodions,  328 

elixir  cinchonas  ferratum, 
631 

infus.    gentian,  comp. 

cone,  684,  note, 
mistura  assafcetidiB  cone, 

839 

pills  of  chloride  of  iron, 
813 

Show-colors,     freezing  pre- 
vented, 28 
Shop,  management,  927 
Show-jars,  28 

Sick  room,  management,  931 
Sieves,  49,  650 
Sifter,  Blood's  flour,  551 
Sifting,  550 

machine,  Harris's,  651 
Signatura,  793 
Signs  in  prescription,  784 
Silver,  277 

salts.    See  Argentum. 
Silvering  pills,  915 
SimarubacesB,   neutral  prin- 
ciple, 521 
Simmering,  580 
Siuapina,  528 
Sinapism,  899 
Sink,  37 
Sinkalina,  528 
Siphon,  .503: 

bottle,  151 

Bullock's  carboy,  62 
Sitting  up,  933 
Skeletonizing  leaves,  189,  321 
Skim  milk,  354 
Skuleine,  527 
Slipper,  56 

Slippery  elm  bark  jelly,  937 
Small  beer,  364 
Smelling  salts,  197 
Smilaceas,  neutral  prinoipl., 
527 

Smilacin,  527 

(eclect.),  758 
Smith's  steam  displacer,  600 
Soap,  384,  388 

antidote  to  acids,  148 

black,  389 

Castile,  3S9 

common,  389 

fat,  389 

glass,  389 

green,  389 

palm,  389 

potassa,  388 

resin,  389 

soda,  388 

soft,  389 

Windsor,  389 
Soda,  184,  180 

tested  volum.,  926 

cnuslio,  186 

chlorinata,  184,  188 


Soda — 

lozenges,  735 
mint,  845 
powder.-!,  552,  845 
salasratus,  187 
tartarata,  tested  volum., 
926 

washing,  185 
water,  149 

cooler,  151 
counter,  30 
syrup,  719 
Sodii  acetas,  1 84,  196 

et  antimon.  sulphuret., 

285,  287 
antimonio-sulphuret., 

2S5,  287 
arsenias,  292,  294 

tested  volum.,  926 
et  auri  chlorid.,  308,  309 
benzoas,  184,  192 
biboras,  169,  171,  172 
bicarbonas,  184,  186,  187 
saturating  power, 
168 

tested  volum.,  926 
boras,  169,  171,  172 
bromidum,  142 
oarbonas,  184,  185 

tested  volum.,  926 
calcinat.,  185 
exsiccata,  184,  185 
saturating  power, 
168 

chloras,  174,  182 
chloridum,  184 
cholas,  461 
choleinas,  358 
citras,  184,  I'.iO 
citro-tartras  effervesoens, 
191 

hypopbosphis,  184,  188 
hyposulphis,  184.  189 
iodidum,  134,  137 
nitras,  169 
phosphas,  184,  187 
phospho-tungstas,  472 
et  platini  chlorid.,  311 
pyrophosph.,  241 
subboras,  171,  172 
sulphas,  184 
sulphovinas,  184,  191 
supercarbonns,  186 
tartras,    tested  volum., 
926 

tartro-citrai  effervesc, 
191 

tungstns,  169,  172 

Valeriana?,  ]S-'4,  191 
Solanacesv!,    alkaloids,    4  76, 
477,  506 

neutral  prinoipl.,  525 
Solania,  347,  476,  506 

test,  513 
Solanidia,  506 
Solanieda,  606 
Solution, 

acid,  boracio.  (test),  313 
oxalic  (volum  ),  318 
tartaric,  (test),  315 

albumen  (test),  312 

alkaline.  Physio's,  588 
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Solution — 

alumina,  benzoated,  222 
ammonia,  l!il,  I'JO 

in  alcohol,  1U4,  190 
in  water,  194,  196 
strong,  196 
acetate,  198 
carbon,  (test),  ,313 
chloride  (test),  313 
hydroohloriUe  (test), 
313 

oxalate  (test),  314 
sulphide  (test),  315 
valerianate,  Pierlot's, 
633 

arsenical.,  Biette's,  292, 
294 
Fowler's,  293 
Pearson's,  294 
bismuth,  and  ammon.  ci- 
trate, 2S3 
bromine,  140 

(test),  313 
calc.  chlorid.,  205 

saturated  (test),  313 
calcii  chlorid.,  2U5 

tested  voluni.,  926 
saturat.  (test),  313 
chinoidina,  acetate,  836 
'      chlorine,  133 

tested  V  lum.,  926 
copper  acetate  (lest),  311 
ammon.  nitrat.(test), 
312 

ethereal,  of  prepared  cot- 
ton, 322 
Donovan's,  295 
Fowler's,  293 
gelatin  (test),  314 
gold  chloride  (test),  313 
gutta-percha,  377 
Harle's,  294 

indigo-sulphate  (test), 
315 

iodine  (volum.),  317 

iron  chloride,  260 
nitrate,  247 
perchlorate,  248 
subsulphate,  231 
sulphate  (test),  315 
tersulphiite,  230 

Labarraque's,  188 

lead,  dincetate,  274 

Ledoycn's,  276 

lime,  204 

tested  volum.,  926 
saocharated,  21 1 

tested  volum., 
925 

sulphate  (test),  311 
Lugol's,  139 
Miigendie's,  642 
magnesium  and  ammon. 

sulphat.  (test),  312 
magnesium  citrate,  21G, 

217 

mercury,  nitrate,  305 
Won.sel's,  23 L 
morphia,  sulphate,  558, 
640,  642.  840 
Mngendie's,  642 
Pierlot's,  633 


Solution — 

platinum  perchloride 

(lost),  314 
potas.-ia,  177 
potassium,  acetate,  180 
(test),  312 
extemporan., 
847 

bichromate  (volum.), 
316 

ferridcyanide  (test), 
315 

ferrocyanide  (test), 
315 

iodate  (test),  314 
iodide  (test),  314 
red  prussiate  (test), 
315 

yellow  prussiate 
(test),  315 
Pravaze's,  249 
quinisB  et  ferri,  837 
silver,  ammonio-nitrate 
(test),  312 
nitrate  (vuliim.),  317 
soda  (volum.),  318 
sodium  acetate  (test),  312 
chlorate,  tested  volu- 
metric, 926 
hyposulphite  (volu- 
metric), 316 
phosphate  (test),  314 
tartro-citrate,  190 
tin,  chloride  (test),  313 
zinc,  chloride,  267 
Solutions,  553 

in  alcohol,  559 
chemical,  554 
classification,  557 
complex,  554 
in  ether,  560 
simple,  554 
test,  311 

volumetric,  175,  316 
in  water,  558 
in  wine,  559 
Solvent,  553 

Sonnenschein's  alkaloid  test, 

471 
Sorbin,  339 
Sorbite,  339 
Soup,  vegetable,  937 
Spaniolitmin,  464 
S|.argancin,  627 
Spargine,  527 
Sparteina,  476,  513 
Spatula,  bone,  50 

glass,  50 

ivory,  50 

porcelain,  121 

steel,  49 
Specia  jar,  23 
Species,  641 

anthelmintic,  542 

St.  Germain,  541 
Specific  gravity,  80 

and  Baumo,  88,  91 
buttle,  extemporan., 
84 

Pile's,  82 
of  minute  quantities 
Of  liquids,  84  I 


Specific  gravity — 

Schilf's  method,  86 
and  temperatui  o,  85 
of  water  at  difl'erenfc 
temperatures,  86 
Spermaceti,  390 
cerate,  871 
mixture,  849 
Spice  plaster,  899 
Spitta's  lozenges,  7.34,  736 
Spirit  (Spiritus),  765 
tethereus,  372 
tetheris  acetic,  366 
chlorid.,  366 
compositus,  366,  370 

(drops),  79 
nitrici,  365,  372,  373 
nitrosi,  366,  372,  373 
(drops),  79 
and  gum  Arabic 
in  mixtures, 
920 

ammonia,  194,  196,  5.'^^9 
aromat.,    194,  198, 
559 

anise,  766,  767 
of  ants,  374,  435 
c;)mphor,  766,  767 
chloroform,  374,  377 
cinnamon,  766 
ether.    See  Spir.  rether. 
ferri  chlorat.  tether.,  248, 
250 

formica},  374,  435 

frumenti,  366 

of  Garus,  634 

hartshorn,  196 

iron  chloride,  248,  250 

juniper,  766,  768 

comp.,  766,  768 
methylic,  332 
lamp,  908 

lavender,  766,  768,  772 

comp.,  766,  767,  768 
lemon,  766,  767 
menthae    piperittB,  766, 
767 

viridis,  766,  767 
Minderer's,  198 
mustard,  777 
myristicEe,  766,  768 
neutral,  363 

sweet,  363 
nitri  dulcis,  366,  372,  373 

(drops),  79 

and  gum  Arabic  in 
mixtures,  920 
nutmeg,  766 
orange,  035 
peppermint,  766,  767 
proof,  366,  367 
pyro-iioetio,  331 
pyroxylic,  331 
sails  dulcis,  360 

voliitili.s,  190 
sinapis,  417,  777 
spearmint,  766,  767 
turpentine,  407 
vini  gallic,  366 
wood,  374 
Spodumene,  173 
Sponges,  how  to  keep,  28 
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Spoonfuls,  78 
Spritz,  125 

Squibb'a    general  apparatus 
stand,  110 

burette  stand,  76 

condenser,  1  ii 

grummet,  112 

percolator,  S94 
Squills,  percolating,  599 
Squire's  infusion  pot,  577 
St.  Germain  tea,  541 
St.  Yves'  lapis  ophthalmicus, 
263 

Stains  of  nitric  acid  removed, 

229 

nitrate  of  silver  removed, 
279 

Stand,  general  apparatus,  116 
burette,  76 
retort,  115 
Staphisaina,  474,  479 
Starch,  3.33,  334 

iodide,  soluble,  139 

syrup,  139 
tannate,  587 
Stas'  alkaloid  test,  473 
Steam  bath,  107,  650 
modified,  651 
boiler,  pharmaceutical, 
11)7 

displaeer.  Smith's,  600 
Stearin,  385 

Stearns'  citrate  of  magnesium, 
217 

glj'oerole  of  laotucarium, 
719 

Stearopten,  400 
Stibium,  284 
Stibmethylium,  471 
Still,  307,  687 
copper,  760 

pharmaceut.,  Procter's, 

762 
tin,  760 
Stillingin  (eclect.),  758 
Stimulants,  arterial, mixtures, 
838 
pills,  814 
powders,  814 
cerebral,  pills,  814 

powders,  814 
excito-motor,  powders, 
816 

nervous,  mixtures,  838 
pills,  813 
powders,  813 
Stopper,  gum  elastic,  54 

removed,  921 

restored  to  bottle,  921 
Stornx,  426,  427 
Store,   dispensing,  arrange- 
ment, 17 

rules  and  regulations,  928 
Stove,  gas,  98 
Strainer,  921 

flannel,  560,  723 

jelly.  Physio's,  561 
Straining,  5()0,  562 

syrups,  501,  502,  723 
Strassburg  turpentine,  425 
Ptruthiin,  520 
Strychnia,  476,  502 


Strychnia — 

acetate,  504 

hydriodate,  504 

iodate,  504 

muriate,  603 

nitrate,  503 

sulphate,  603 

tannate,  504 

test,  513 
Strychnos,  alkaloids,  502 
Styptic,  botanic,  775 
Styraceaj,  balsams,  426 
Styraoin,  4ia,  426,  427 
Styrax,  420,  427 

oalaniita,  426,  427 
Styrol,  420,  423 
Styrone,  418 

Sublimate,  corrosive,  298 
Sublimation,  120 
Subscription,  788 
Succinum,  424,  426 
Sucous    liquiritiaj  depurat., 
667 

tnraxaci  paratus,  686 
Suet,  389 

mutton,  390 
Sugar,  337,  347 

barley,  341 

bulk  of,  695 

cane,  338,  340 

coating  pills,  918 

of  diabetes,  341 

ergot,  338 

fruit,  338,  341 

granules,  824,  918 

grape,  334,  338,  341 

of  lead,  273 

and  lead  compound,  121 

milk,  338,  342,  348 

pellets,  824,  918 

and  salt  compound,  341 

in  urine,  341 

specific  gravity,  695 

tests,  343 
Sulphates.    Sue  Bases. 
Sulphosinapisin,  528 
Sulphur,  145 

flowers,  145 

golden,  285,  287 

in  hair  dressings,  146 

iodide,  145,  146 

lotum,  145 

milk,  146 

praicipitatum,  145,  146 

sublimed,  145 

washed,  145 
Superscription,  786 
Suppositer,  827 
Suppositories,  825,  923 

anthelmintic,  825 

■with  cacao-butter,  826 

list  of,  826,  827 

moulds,  924,  925 

numbered,  827 

•with  tallow,  826 
Surinamina,  475,  489 
Sweet  oil,  389,  391 

adulterations,  391 

spirit,  363 

of  nitre,  36R.  372,  373 
Svdenham's  laudanum,  640, 
042 


Syllabus — 

acids,  astringent,  455 
combined  with  alka- 

loid.s,  441 
animal,  400 
chromogenic,  463 
fatty,  384 
fruit,  430,  434 
mineral,  148 
from  essent.  oils.  443 
albuminous  principk-s, 
352 

alcohol,  amylic,  379 
butylic,  379 
ethylic,  304,  366 
melhylie,  374 
alkaline  salts,  109,  174, 

184,  192,  194 
alkaloids,  animal,  518 
quaternary,  474 
artifio  ,  476 
ternary,  476 

arlific,  477 
aluminium,  220 
amylaceous  medicines, 
334 

antimony,  285 
aqute,  572 
arsenic,  292 

astringents,  454  . 
balsams,  426 
barium,  201 
bismuth,  280 
bromine,  139 
calcium,  203 
camphors,  406 
cerates,   863,  866,  868, 
870 

conserves,  727 
copper,  260 
decoctions,  588 
earths,  201,  203,  212,  220, 
223 

electuaries,  729 
extracts,  652,  655,  657, 

658,  659 
fats,  389 

fluid  extracts,  671,  672, 
673 

glucosides,  347 
gold,  308 
gums,  337 
gum  resins,  425 
infusions,  582 
iodine,  134 

iron  (halogen  and  sulphur 
compounds),  248 
(oxysalts),  226 
lead,  272 
lignin,  322 
liniments,  881 
lozenges,  731 
magnesia,  212 
manganese,  255 
mercury,  297 
mixtures,  829 
mucilaginous  medicines, 
337 

neutral   principles,  ani- 
mal, 528 
vegetable,  nitro- 
genized,  528 
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Sy  11  libit? — 

neutral  prinoiples,  vege- 
table— 
quaternary, 

628 
sulphuret- 
ted, 528 
ternary,  520 
oils,  essential,  4(i2 

carbo-liydrogen, 

407 
nitrogenated, 
417 

oxygenated,  409 
sulphuretted, 418 
fixed,  389 

volatile,  empyreuma- 
tio,  406 
ointments,  863,  866,  868, 
870 

oleoresins,  424,  690 
opium  preparations,  640 
plasters,  886 
powders,  552 
protein  compounds,  350 

animal,  352 
resins,  422,  745 
saccharine  substances, 
347 

saccbaroids,  339 
silver,  227 
soap,  389 
solutions,  558 
spiritus,  766 
true  sugars,  338 
pseudo  sugars,  339 
starches,  334 
sulphur,  145 
suppositories,  826,  827 
syrups,  696,  698,  699,  702 
tinctures  (general),  605 
astringent,  609 
ammoniacal,  611 
aromatic,  608 
cathartic,  610 
narcotic,  607 
sedative,  607 
stimulant,  608 
stomachic,  610 
resinous,  610 
tonic,  009 
troches,  731 
waters,  572 
wines,  624 
zinc,  264 
Symbols  in  prescriptions,  784 
Symphytum  ofTicinale,  335 
Synanthrose,  338 
Synaptas,  351 
Syntonin,  350 
Syringe  displacer,  595 
Syringenin,  524 
Syringin,  524 
Syringopicrin,  524 
Syrup   (Syrupus),   600,  697, 
703 

acacitc,  696,  697,  704 

(drops),  79 
acidi  citrici,  696,  698,  704 
allii,  702,  703,  704 
almond,  696,  697,  704 
amygdala),  696,  697,  704 


Syrup — 

anthelmintic,  851 
anthemidis,  709 
Hssaloctidiu,  712 
Aubergier's,  699,  715 
aurantii  cortic,  696,  704 

florura,  696,  705 
bittersweet,  711 
blackberry,  722,  723 
aromat.,  724 
root,  098,  690,  707 
comp.,  710 
oalcis,  211 

hypophosph.  (Proc- 
ter), 203,  209 
lactophosphat.,  716 
phosph.  (Durand), 
203,  207 
(Wiegand),  203, 
208 

capsiei  (soda),  721 
carrageen  ooinp.,  710 
chamomile,  709 
cherry,  724 
chimaphilaa,  709 
coifee,  725 
cream,  725 

artificial,  726 
dulcamara,  711 
ferri  et    ammon.  phos- 
phat,  226,  238 
bromid.,  248,  254 
chlorid.,  248,  250 
citratis  (Beral),  237 
(proto-  and  mag- 
netic oxide), 
226,  236 
hypercbloratis,  226, 
248 

hypophosphit.  (fer- 
ric), 226,  243 
(ferrous)  226, 

242,  243 
comp.  (Procter), 
226,  243 
(Thompson), 
226,  243 
iodidi,  248,  252,  254, 
559,  702,  705 
administration, 

253 
(Hays),  253 
iodn-hydrargyr.,  297, 
31)2 

et  mangnnes.  iodid., 

255,  258 
et    potass,  iodo-hy- 

drargyr.,  297,  302 
protocarbonatis,  229 
protooitratis,  220, 

2.J6 

protonitratis,  226, 
247 

pyrophosphatis,  220, 
24  2 

superphosphatis,  226, 
238 

tannatis,  245 
ferrous  nitrate,  247 
flavoring,  719 
frostwort,  711 
fruit,  722,  724 


Syrup— 

gallas  aromat.,  710 
galls,  7i6 

garlic,  702,  703,  704 
gillenia,  712 
ginger,  096,  698,  708 

(soda),  721 
glycyrrhizffl  radio.,  030 
gum  Arabic,  090,  097,  704 

(drop?),  79 
helianthemi,  71 1 
bive  (Coxe-s),  699,  700, 
701 

hypophosphit.  comp.,  203, 
210 

ipecacuanhte,  698,  705 
iron.    See-  Syrup,  ferri. 
Jackson's  peotoral,  714 
kraraerife,  702,  705 
laotucarii,  699,  701,  706 

Aubergier's,  699,  715 
lemon,  090,  698,  706 

(soda),  719 
lime,  211 

See  Syrup,  calcis. 

laetophosphale,  716 
limonis,  696,  098,  706 
liquidambar,  711 
liquorice  root,  639 
magnesii  acetat. ,  219 
mangan.  hypophosph., 
255,  257 

iodid.  (Creuse),  255, 
257 

(Procter),  255, 
257 

phosphat.,  255,  257 
mannsE,  715 
morpbiiE  sulphat.,  713 
nectar,  726 

orange-peel,  696,  697,  704 
(soda),  720 
flower,  696,  697,  705 
orgeat,  696,  697,  704 

(soda),  722 
papaveris,  713 
pectoral,  Jackson's,  714 
phosphates,  comp.  (Par- 
rish),  238 
(Richardson), 
239 

(Scheffer),  239 
undissolved,  240 
pineapple,  725 
pipsissewa,  709 
poppy,  713 

pruni  virginiana},  702,706 
raspberry,  722,  723 

artificial,  724 
rhatany,  702,  705 
rhei,  698,  699,  706 

aromat.,    699,  700, 
701,  706 
rhubarb,     simple,  698, 
099,  706 
spiced,  699,  700,  701, 
706 

rosoo  galliofE,  096,  698, 

700,  707 
rubi,  698,  690,  707 

comp.,  7 1 0 
sacobari,  696,  697 
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Syrup — 

sarsaparillsB,  721 
(sodii), 

(Williams's),  712 
coinp.,  GOU,  700,  701, 
707 

scillte,  702,  703,  707 
(drops),  79 
conip.,  099,  700,  701, 
708 

senegED,  C99,  700,  701,  708 
simple,  G96,  697,  703 

(soda),  720 
squills.    S«f  Syr.  scillsB. 
starch,  iodide,  1.39 
str.awberry,  722,  72.3 
sweet  gum  bark,  711 
tolutanus,  696,  698,  708 
uva3  ursi,  709 
vanilla;,  725 

wild-cherry  bark,  702,  706 

(soda),  725 
zingiberis,  696,  698,  708 
Syrups,  694 

hntiseptics,  630,  696 
bottle,  22 

cooler,  Pnrrish's,  152 
dumb-waiter,  -^8 
faucet,  Williams's,  153 
fermentation  prevented, 

G30,  G96 
fruit,  722 

Prussian  Ph.,  724 
holder,  151 
how  to  keep,  38,  59 
mineral  and  soda  water, 

719 

straining,  561,  562,  723 
strength,  695 
unofficinal,  709 


TABLE,  alcohol,  expansion, 
3G8 

approximate  measure- 
ment, 78 
avoirdupois  weights,  71 
U.  S.  coins,  72 
decimal  weights,  73 
drops,  79 

liquids,  spec,  gravity,  91 
pharmacopoeias,  63  ■ 
saturation,  Attfield's,  168 
saturating     power  of 
potass,  bioarbou.,  176 
troy  weights,  71 
weights     of  European 

States,  74 
water,  spec,  grav.,  86 
wine,  p.  c.  of  alcohol,  364 

Tablets,  chlorate    of  potas- 
sium, 740 
rose  leaf,  740 
wild-cherry,  740 

Tampicin,  525 

Tanacetin,  523 

Tannates.    Sec  Bases. 

Tannin,  455,  457 

Tapioca,  3.34 

preparation.',  936 

Taraxacum  juice,  preserved, 
686 


Taraxacum — 

mixture,  847 
Taraxacin,  523 
Tar  beer,  627 
Tartar,  crude,  192 

emetic,  285,  290 

powdering,  557 

soluble,  193 

vitriolated,  171 
Tartarus  boraxatus,  194 
Tartras  boracico-potassicus, 
194 

Tartromels,  717 
Taurinii,  4G2,  518 
Tayuyina,  490 
Tea,  be.  f,  936 

cupful,  78 

scales,  42 

spoonful,  78 

tonic,  Gerhard's,  541 

worm,  542,  943 
Temperature,  92 

and  spec,  gravity,  85 
TenerilTa,  364 
Terebenes,  406 
Terebinthaceoe,   gum  resins, 
425 

neutral  principle,  521 

essent.  oils,  407 

oleoresins,  424 

resins,  422 
Terebinthina,  424 

argentoratensis,  425 

canadensis,  424 

gallica,  424 

veneta,  424 
Terms,  Latin,  788,  789 
Terpin,  400,  405,  406 
Testa,  203,  352,  353 

prffiparata,  203 
Testing  apparatus,  925 

volumetric. ,  925 
Tests,  acid  carbolic,  451 

hydrocyan.  (velum.), 
446 

meconio,  441,  474 

muriatic,  155 

nitric,  156 

sulphuric,  159 
albumen,  351 
alcohol  (origin),  364 
alkaloids,  471,  613 
.       chemioo-legal,  472, 

473 
alumina,  221 
ammon.  chlorid.,  195 
antimony,  284 
arsenic,  292 
atropia,  513 
bals.  Peru,  428 
bnryta,  20  L 

biliary  coloring  matter, 

467 
bismuth,  280 
blood,  467 
Boettger's,  345 
borax,  172 
bruoia,  504,  513 
cadmium,  269 
chloroform,  376 
cinchonia,  496 
cobalt,  271 


Tests— 

copaiva,  428 

copal,  428 
copper,  260 

cotton  from  linen,  silk, 

woollen,  321,  322 
creasote,  451 
delphia,  513 
emetia,  613 

Erdmann  and  Uslar's,  474 
extract  cannabis,  423,656 

conii,  G54 

meat,  356 
Fehling's.  344 
fusel  oil,  368 
gold,  308 
guaiac,  428 
Heller's,  3-14 
Horsley's,  344 
iron  (proto-  and  sesqui- 

salts),  226 
jalap  resin,  428 
Kerner's,  500 
ICnapp's,  344 
lead,  272 
Lehmann's,  344 
Liebig's,  500 
lime,  203 

chlorinated,  206 

phosphate,  207 

water,  204 
linen   from  cotton  and 

woollen,  321,  322 
Loewenthal's,  345 
magnesia,  212 

sulphate,  213 
manganese,  254 
mastich,  428 
Maumene's,  346 
Mayer's,  472 
mercury,  296 
morphia,  483,  513 
Mohr's,  343 
Mulder's,  345 
oil  almonds,  389,  392 

cod  liver,  397 

essential,  402 

fish,  383 

olive,  391 
opium,  441,  474,  486 
ozone,  131 
Peligot's,  346 
Pettenkofer'p,  .346 
phosphorus,  144 
platinum,  311 
potass,  bicarbon.,  176 

bichromate,  170 

bitartrate,  193 

sulphate,  171 

tartrate,  193 
protein  compounds,  349 
qualitative,  31 1 
quantitative,  316 
quinia,  492,  500 
Rochelle  salt,  193 
Rump's,  500 
Runge's,  346 
saltpetre,  169 
soammony,  428 
Scheibler's,  472 
Schmidt's,  3-16 
Suhultze's,  472 
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Tests— 

Schwnrtzenberg's,  471 
silk  from  cotton,  322 
silver,  277 
solan  ia,  513 
Sonnenschein's,  471 
Stns',  473 

Strychnin,  503,  513 

sugar,  diabetic,  343 

Trommer's,  3 I  t 

Uslar  &  E)riluiann's,  474 

veratria,  513 

Vogel's,  345 

water,  medicated,  573 

wool  from  cotton  and  lin- 
en, 322 

Ziramer's,  500 

zinc,  264 
Tetter    ointment,  Morton's, 
879 
Physic's,  879 
Thapsia  resin,  326 
Thebaia,  475,  485 
Theina,  475,  488 
Theobromia,  475,  488 
Theriaca,  347 
Thermometer,  103 

chemical,  103 
Thomas'  eyewater,  855 

nipple  wash,  854 
Thomson's  syrup  of  hypophos- 

phites,  242,  243 
Thujetin,  347,  403 
Thujin.  347 

Thymeleaj,  neutral  principle, 
526 

Thymen,  414 
Thymene,  402 
Thymol,  402,  414 
Thymyle,  402 

hydruret,  402 

oxide,  402 
Tie-overs,  29 

Tilden's  extract  of  liquorice, 
667 

Tillacea),  essent.  oils,  409 
Tilia  europa5a,  329 
Tinctura  (Tincture) 
aconiti  folii,  621 

rad.,    605,  607, 

611,  621 
(drops),  79 
Fleraming's,  621 
aloes,  006,  610,  612 

et  myrrhsB,  605,  610, 
612 

arnicao,  605,  608,  612 
assafoetidao,  605,  610,  612 
(drops),  79 

extempor.,  612,  note 
nurantii,  606,  612 
belladonna),  006,  607,  012 
ben/.oated  (cologne),  770 
benzoini,  606,  610,  613 

comp.,  605,  610,  613 
calumbtc,  606,  609,  613 
cannabis,    605,  607,  608, 
note,  613 

ethereal,  623 
cnntharidis,  606,  608,  613 

eihere;il,  623 
capsioi,  606,  608,  613 


Tinctura — 

cardamorai,  606,  608,  613 
oomp.,  606,  608,  609, 
614 

castorei,  605,  610,  614 
catechu,  006,  609,  614 
cholera,  Asiatic,  623 
oicutaj,  607 

cinohonco,  005,  609,  614 
comp.,  605,  606,  614 
ferrata,  621,  837 
cinnamomi,  606,  608,  615 
couhineal,  comp.,  635 
colchici,  606,  607,  615 

ethereal,  623 
conii,  606,  607,  615 
cubebaj,  606,  608,  615 

ethereal,  623 
digitalis,  606,  607,  615 

(drops),  80 
ferri     acetatis,  Rade- 
maeher,  226,  245 
amara,  Physick's, 
620 

chloridi,    248,  251, 
659,  606 
(drops),  80 
gallae,  606,  609,  615 
gentianiB  ferrata,  633 

comp.,  606,  609,  616 
guaiaci,  605,  610,  611,  616 

(drops),  80 

ammoniata,  606,  611, 

comp.,  783 

Dewees',  622 

ethereal,  623 
hellebori.  006,  610,  616 
humuli,  606,  609,  616 
hyoscyami,  606,  609,  616 
iodi,  138 

iodinii,  134, 138,  559,  605, 

617 
(drops),  80 
comp.,  134,  138,  559, 

606,  617 
iron.    See  Tinct.  ferri. 
jalapaj,  606,  610,  617 
kino,  606,  609,  617 
krameria),  606,  009,  617 
lobelias,  606,  607,  617 
lupulinaj,  605,  010,  618 
matico,  622 
moschi,  622 
musk,  773 

myrrha),  605,  610,  611, 
618 

extempor.,  618,  note 
nervina,  Bestucheff's, 
250 

nufiis  vomicae,  605,  609, 
618 

olei  limonis,  766,  767 

menth.  pip.,  706,  767 
opii,  606,  640,  046 
(drops),  80 
incompatibles, 
643 

modified,  646 
acetata,    606,  040, 

Oil,  047 
camphorata,  606,  640, 

641 


Tinctura  opii,  camphorata — 
(drops),  80 
deodorata,  600,  640, 
646 

quassiiii,  606,  608,  609 
qiiinina3,  621 
rhei,  010,  618 

aromatica,  622 

dulcis,  622 

et  sennas,  600,  610, 
618 

sanguinarias,    606,  607, 
619 

scillas,  606,  607,  619 
serpentaria;,  606,  608,  619 
stramonii,  606,  607,  619 
strychnias,  621 
sumbuli,  637 
tolutana,   605,  610,  611, 
619 
(drops),  80 
Valeriana;,  606,  608,  619 

ammoniiita,  606,  611 
ver.ntri  viridis,  605,  607, 
620 

zinsiberis,  605,  610,  611, 
620 

Tinctures,  603 

(bottles),  21 

iistringent,  609 

ammoniated,  611 

aromatic,  608 

cathartic,  610 

ethereal,  622 

narcotic,  607 

resinous,  610 

sedative,  607 

stimulant,  608 

stomachic,  611 
'  tonic,  609 

unofScinal,  620 

volatile,  611 
Toast  water,  935 
Tobacco,  camphor,  420 

knife,  547 
Tolu,  426,  427 
Toilet  vinegars,  772 

See  Vinegar. 

waters,  770 

See  Water. 
Toluidina,  478 
Toluol,  450 

Tolyle,  cinnamate  of  oxide, 
428 

Tonic,  bitter,  for  dyspeptics, 
837 

cholagogue,  837 
Tonics,  mixtures,  836 
pills,  808 
powders,  803 
Tooth  paste,  charcoal,  774 
powders,  774 

charcoal,  774 
cuttlefish,  774 
Hudson's,  774 
Miirshall's,  774 
Mialho's,  774 
preparal  ions,  774 
Topical    applications,  basis, 
898 

Torrefnotion,  122 
Tous-les-mois,  334 
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Trngncnnthfi,  337 

Treacle,  340,  347 

Trehiilii,  33S 

Trehalose,  338 

Trianosperinia,  475,  490 

Trichlor:iniIinn,  471 

Trilliin  (eclect.),  759 

Trilline,  7a9 

Triuieth.vlainina,  516 

Trinitrocollulin,  322 

Tripbane,  173 

Triphjlene,  173 

Tripoli,  52 

Tristearine,  386 

Trituration,  546 

Trochisci,  731,  824 
See  Lozenges, 
ncidi  tannici,  733,  734 
creta3,  733,  735 
cubebaj,  733,  734,  736 
ferri  subcarbon.,  733,  735 
glycyrrhizsB  et  opii,  733, 
734,  736 
improved,  737 
ipeeacuanhsB,   733,  734, 
735 

magnesise,  733,  735 
menthsB  pip,,  733,  734, 
736 

morph.  et  ipecac,  733, 
734,  737 

potassii  chlorat.,  733 

santonini,  733,  734 

sodii  bioarbon.,  733,  735 

zingiberis,  733,  734,  736 
Trommer's  sugar  test,  344 
Tropin,  476,  687 
Trousseau,  syrup  of  lime,  211 
Troy  weight,  70,  71,  72 
Tube,  glass,  how  to  break,  148 

gum-elastio,  how  render- 
ed flexible,  117 

safety,  118 

for  suppositories,  827 
Tungsten,  172 
Turlington's  balsam,  94 
Turpentine,  424 

Bordeaux,  424 

Cyprian,  424 

French,  424 

Strasburg,  425 

Venice,  424,  426,  427 

white,  427 
Turpeth  mineral,  299 
Tutia,  264 
Tutty,  264 

Twiggs's  hair  dye,  778 
Tyrosina,  349,  356,  518 
Tyson's  antimonial  powder, 
289,  291 


UMBELLIFERiE,  alkaloids, 
476,  476 
gum-rosins,  425 
neutral  principle,  523 
essont.  oils,  411 
Uncia,  784 

Unguenta.    See  Ointments. 
Unguontum,  86.3,  865,  872 

adipis,  803,  865,  872 

allii,  878 


Unguentura — 
aconiti,  869 
aconilias,  878 
aoidi  carbolici,  868,  872 

tannici,  868,  873 
althea3,  8S0 
antinionii,  868,  873 
nqua3  rosai,  863,  865,  873 
belladonnaj,  869,  873 
benzoini,  863,  866,  873 
cadmii  iodidi,  270 
creasoti,  333,  869,  873 
crette,  879 
elemi,  877 
ferri  chloridi,  880 
galla;,  808,  873 
hydrargyri,  868,  874 
ammon.,  868,  874 
iodid.  rubr.,  868 
nitratis,  870,  874 
oxid.  flav.,  868,  874 
rubr.,  869,  874 
iodinii,  869,  875 

comp.,  869,  875 
mezerei,  875 
picis  liquidae,  866,  875 

cum  sulphure,  880 
plumbi  carbon.,  869,  875 

iodidi,  869,  875 
potassii  iodidi,  869,  875 
simplex,  863,  865,  872 
stramonii,  869,  876 
sulphuris,  869,  876 

iodidi,  876 
tabaci,  869,  876 
comp.,  878 
veratrisB,  868,  876 
zinci  oxidi,.  808,  876 
United  Brethren,  639 
United  States  coins,  72 

fineness,  308 
dispensatory,  65 
pharmacopoeia,  64 
Universal  lamp,  94 
Urea,  518 

nitrate,  618 
Urerythrin,  466 
Urine,  test  for  albumen,  351 

test  for  sugar,  343,  346 
Urinometer,  87,  89 
Urocyanin,  405 
Uroh;tmatin,  466 
Ursin,  530 
Urson,  624 

UrticefB,  neutral  principle,  526 

essent.  oils,  416 

resins,  423 
Uslnr  and  Erdmann's  alka- 
loid test,  474 


YACCmilN,  524 
V     Vacuum  pan,  651 
Valoriancro,  essent.  oils,  412 
Valerianates.    Sec  Bases. 
Valerol,  412,  444 
Vallefs  mass,  226,  228,  805 
Vance's  gout  pill.s,  815 
Vanilla,  powdering,  547 
Vanillin,  527,  533 
Vaporacidi  hydrooyanioi,  869 
chlori,  134,  800 


Vapor — 

conias,  860 

creasoli,  800 

iodi,  136,  860 
Vapor.",  8,'j9 

Varnish  for  paper  labels,  325 
Vaults,  67,  59 
ice,  69 

Vegetable  caustic,  177,  178 

soup,  937 
Venice  turpentine,  424,  426 
427 

Ventilation  in  sick-room,  931 

Veratrates,  442 
Veratria,  476,  611 

test,  613 
Verbena  water,  772 
Verbenaoea),  alkaloids,  476 

essent.  oils,  413 
Verdigris,  260,  203 

di.stilled,  260,  263 
Vermilion,  304 
Vials,  52 

collodion,  326 

colored,  64 

for  external  use,  54 

flint,  63 

German,  63,  906 

fluted,  63 

green  glass,  53 

prescription,  906 
Viburnin  (eclect),  759 
Vichy,  sel  de,  169,  172 

water,  artificial,  172 
Vina  medicala,  624 
Vinaigrede  cologne,  773 
Vinegar,  331,  629 

tested  volum.,  727 

aromatic,  772 

bloodroot,  630 

colchicura  (drops),  80 

distilled,  029 
(drops),  80 

hygienic,  773 

lobelia,  630,  631 

opium,  630,  64(1,  642,  647 

preventive,  773 

raspberry,  724 

squills,  630 

(drops),  80 
Vinegars,  629 

toilet,  772 
Vinum  (Wine) 

album,  624 

aloes,  624,  625 

antimonii,  285,  291,  659, 
624,  625 
(drops),  80 

aromatic,  626 

assafoetida,  839 

colchici  rad.,  624,  625, 
626 

semin.,  624,  625,  626 
(drops),  80 
ergotre,  624,  625,  626,  627 
ferri,  659,  628 

modified,  236 
amarum,  628,  638 
et  quinias  citrat.,  628 
ipecacuanha),    624,  626, 
626 

iron.    See  Vin.  ferri. 
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Vinuin — 

Madeira,  624 

mulled,  9.'!6 

opii,  610,  042,  647 
(drops),  80 

pepsini,  628 

picia,  027 

Port,  624 

pruni  virgin.,  627 

rhei,  024,  026 

rhubarb,  024,  626 

Sherrv,  624 

tabaci,  624,  626 

tar,  027 

Teneriffa,  624 
(drops),  SO 

•whey,  937 

■wild  cherry,  627 

sericum,  624 
Violacece,  alkaloids,  475 

essent.  oils,  409 
Violia,  475,  487 
yisoin,  421 

Visoous   fermentation,  363, 

535 
Vitellin,  351 
Vitellus  ovi,  352,  353 
Vitriol,  blue,  260 

green,  227 

■white,  264 
Vitriolated  tartar,  171 
Vogel's  sugar  test,  345 
Volumetric  analysis,  316 

solutions,  176,  316 


WARD'S  paste,  729 
Warming  plaster,  890 
Warner's  cordial,  610 

ferrated  fluid  extr.  wild 

cherry,  687 
oil  filter,  561 
Wash,  black,  854 

nipple,  Thomas's,  854 
yellow,  854 
Washing  box,  Hull's  automa- 
tic, 126 
of  chemical,  125 
cup  and   glass  in  sick- 
room, 932 
soda,  185 
Water,  basic,  121 
bath,  105,  650 

high-pressure,  106 
constitutional,  121 
crystallization,  121 
hydration,  121 
saturating  with  gases,  124 
acid,  carbolic,  559,  572, 
673 
carbonic,  149 
anise,  672,  573,  765 
barley,  589 

bitter  almond,  572,  573 
camphor,  572,  574 
Carrara,  Maugham's,  210 
cherry-laurel,  572,  575 

artificiiil,  576 
chlorine,  J 3.1,  559,  572 
cinnamon,  672,  673,  675, 
765 

cologne,  769,  770 

62 


Water— 

creosote,  333,  672,  674, 

841 
distilled,  764 
elderflower,  572,  575 
fennel,  572,  673,  705 
Florida,  772 
frangipanni,  771 
heliotrope,  771 
Kissingen,  artific,  153 
lavender,  771,  772 
lead,  274 

strong,  274 
lime,  203,  204,  558 

tested  volum.,  926 
lindenflower,  576 
millefleur,  771 
orange-blossom,  770 
orange-flower,  572,  576, 
765 

ozonized,  131 
patchouly,  770 
peach,  575 

peppermint,  672,  573,  765 

putcha  pat,  770 

rose,  572,  574,  765 
(toilet),  771  • 
geranium,  770 

Saratoga,  artificial,  153 

soda,  149 

spearmint,  672,  573,  765 
toast,  936 
verbena,  772 
Vichy,  artificial,  172 
wild-cherry  leaves,  576 
Waters,  distilled,  672 

origin  of  still  smell, 
398 

medicated,  571,  764 
test,  573 

mineral,  artificial,  163 

toilet,  770 
Waters's  lace  filter,  569 
Wax,  Chinese,  390 

Japan,  390 

white,  390 

yellow,  390 
Weaver's  wines  of  iron,  628 
Weights,  43,  67,  72 

aluminium,  43 

apothecaries',  71 

Avery'.s,  43 

avoirdupois,  70,  71 

cup,  72 

decimal,  70,  73 
European  States,  74 
German,  inaccuracy,  43 
pile,  73 

troy,  70,  71,  72 
Welter's  bitters,  453 
Wetherill's  extract,  665 
Whey,  352,  364 

wine,  937 
Whiskey,  304,  306 
Whitehead's  essence  of  mus- 
tard, 942 
White  precipitate,  306 

vitriol,  204 
Wiegiind's  retort  clasp,  050 

syrup,    phosphal.  calo., 
208 

Wiggers's  ergotin,  607 


Wild-oherry  bark,  collection, 

538 

Wilson's  breast  plaster,  891 

herbs,  639 

pill  machine,  51 
Window  brackets,  28 
Wine.    See  Vinum. 

bouquet,  .382 

glassful,  78 

measure,  76 

table  of  p.  c.  of  alcohol, 
364 

Wines,  624 

unofScinal,  626 
Wistar's  lozenges,  734,  736,737 
Wolfram,  172 

Wood,  products   of  distilla- 
tion, 329 

naphtha,  331 

spirit,  374 
Worm,  condensing,  760 

tea,  542,  943 
Writing  fluid,  cheap,  170 
Wurtz's  pill  machine,  61 


XANTHEIN,  466 
Xonthophyll,  466 
Xanthopicrin,  521 
Xanthorhamnin,  347 
Xanthoxylin,  521 
Xyloidin,  322 
Xylostein,  624 


YEAST,  363 
powders,  846 
Yellow  wash,  854 
Yolk  of  egg,  362,  353 


ZIMMER'S  quinia  test,  500 
Zinc,  263 

acetate,  264,  266 
butter,  267 
carbonate,  impure, 
native,  264 
precipitat.,  264, 
265 

chloride,  264,  267 

bath,  119 
cyanide,  264,  208 
ferrocyanide,  264, 

208 
flowers,  206 
iodide,  204,  208 
lactate,  204,  208 
oxide,  264,  206 
impure,  204 
phosphide,  204,  209 
*   sulphate,  204 

sulpliocarbolate,  850, 

note, 
tree,  206 

valerianate,  264,  209 
ZingiberaoettJ,  neutral  prin- 
ciple, 527 
essent.  oils,  416 
Zygophyllero,    neutral  prin- 
ciple, 521 
resins,  422 
Zymomo,  351 
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